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7KH� IROORZLQJ� &RVW�%HQHILW� $QDO\VLV� FRPSDUHV� WKH� FRVWV� DQG� EHQHILWV� RI� ODQG�XVH� V\VWHPV�
EDVHG� RQ�0XVD� WH[WLOLV� �$EDFD�� ZLWK� UDLQIRUHVWDWLRQ� IDUPLQJ� LQ� /H\WH�� 3KLOLSSLQHV�� 7KUHH�
GLIIHUHQW� V\VWHPV� ZHUH� VHOHFWHG� IRU� WKH� HFRQRPLF� DQDO\VLV�� QDPHO\� $EDFD� ZLWK� &RFRQXW��
$EDFD� ZLWK� $FDFLD PDQJLXP� DQG� WKH� HVWDEOLVKPHQW� RI� D� UDLQIRUHVWDWLRQ� VLWH� DV� WKLUG�
DOWHUQDWLYH�� 6LQFH� SRYHUW\� LV� D�PDMRU� FRQFHUQ� LQ�/H\WH�� NQRZOHGJH� DERXW� WKH�SURILWDELOLW\�RI�
DOWHUQDWLYH� ODQG�XVH� V\VWHPV� LV� HVVHQWLDO� IRU� GHYHORSLQJ� SURJUDPPHV�� )XUWKHU� SUREOHPV� RQ�
/H\WH�DUH�GHIRUHVWDWLRQ�DQG�VRLO�HURVLRQ��
�
&RFRQXW� DQG� $EDFD� DUH� WKH� PDLQ� H[SRUW� SURGXFWV� RI� /H\WH�� ,Q� �����$EDFD�ZDV� JURZQ� RQ�
������� KHFWDUHV�� FRFRQXW� RQ� �������� KHFWDUHV��7KLV� HTXDOV�������DQG�����RI�/H\WH¶V� WRWDO�
ODQG�DUHD�UHVSHFWLYHO\��7KH�H[WHQVLYH�DUHD�RI�FRFRQXW�SODQWDWLRQV�LQ�/H\WH�H[SODLQV�ZK\�$EDFD�
LV�PRVWO\�SODQWHG�LQ�FRPELQDWLRQ�ZLWK�FRFRQXW�DQG�OHVV�RIWHQ�EHQHDWK�D�VKDGH�FRYHU�RI�IUXLW�RU�
WLPEHU� WUHHV� OLNH� $FDFLD� PDQJLXP� ,QWHUHVWLQJ� TXHVWLRQ� IRU� WKLV� &%$� LV� ZKHWKHU� WKH� OHVV�
FRPPRQ�FRPELQDWLRQ�RI�$EDFD�±�$FDFLD�LV�PRUH�SURILWDEOH�WKDQ�WKH�FRPPRQO\�SODQWHG�$EDFD�
± &RFRQXW�V\VWHP��
�
)RUHVW�/DQGV�ZHUH�RQFH�WKH�PRVW�LPSRUWDQW�QDWXUDO�UHVRXUFH�LQ�/H\WH��'XH�WR�WKH�GHSOHWLRQ�RI�
IRUHVWV�IURP�����LQ������WR�����LQ������VRLO�GHJUDGDWLRQ�LQ�WHUPV�RI�QXWULHQW�OHDFKLQJ�DQG�
GLUHFW�VRLO�ORVVHV�WKURXJK�HURVLRQ�DUH�D�PDMRU�SUREOHP�LQ�/H\WH��$Q�H[WHQVLYH�HVWDEOLVKPHQW�RI�
UDLQIRUHVWDWLRQ� VLWHV� FRXOG� VORZ� GRZQ� VRLO� HURVLRQ� RU� HYHQ� UHVWRUH� VRPH� RI� /H\WH¶V� IRUHVWV��
:KHWKHU� WKH� LQWURGXFWLRQ� RI� µUDLQIRUHVWDWLRQ� IDUPLQJ¶� RQ� ODUJH� VFDOH� ZLOO� EH� VXFFHVVIXO�
GHSHQGV�WR�D�KLJK�GHJUHH�RQ�LWV�SURILWDELOLW\���
�
2XWFRPH� RI� WKH� SUHVHQW� DQDO\VLV� LV� WKDW� WKH� DOWHUQDWLYH� RI� UDLQIRUHVWDWLRQ� LV� E\� IDU� WKH�PRVW�
SURILWDEOH�ODQG�XVH�V\VWHP��7KH�QHW�SUHVHQW�YDOXH�RI�WKLV�DOWHUQDWLYH�ZDV�DERXW��������86��SHU�
KHFWDUH�� 7KH� DOWHUQDWLYH� RI� $EDFD� EHQHDWK� DFDFLD� UDQNHG� RQ� VHFRQG� SODFH� ZLWK� D� 139� RI�
�������86���7KH�OHDVW�SURILWDEOH�DOWHUQDWLYH�LV�$EDFD�SODQWHG�XQGHU�FRFRQXW�DOWKRXJK�WKLV�LV�
RQH�RI�WKH�PRVW�FRPPRQ�DJULFXOWXUDO�V\VWHPV�RQ�/H\WH��7KH�139�RI�WKLV�DOWHUQDWLYH�LV�DERXW�
������86��RU�HYHQ�������86���LQ�FDVH�FRFRQXW�KDV�WR�EH�SODQWHG�ILUVW��7KHVH�IDFWV�LQGLFDWH�WKDW�
WKHUH� LV� VWLOO� D� FRQVLGHUDEOH� SRWHQWLDO� IRU� LQFUHDVLQJ� WKH� SURILWDELOLW\� RI� ODQG�XVH� LQ�/H\WH� WR�
IDFH�WKH�SUREOHPV�RI�SRYHUW\��GHIRUHVWDWLRQ�DQG�VRLO�HURVLRQ���
�
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7KH�IROORZLQJ�&RVW�%HQHILW�$QDO\VLV�DERXW�GLIIHUHQW� ODQG�XVH�V\VWHPV�LQ�/H\WH�LV�SDUW�RI�WKH�
SURJUDPPH�RI� WKH�0DVWHU�FRXUVH� µ7URSLFDO�DQG� ,QWHUQDWLRQDO�)RUHVWU\¶�����������DW�)DFXOW\�
RI� )RUHVW� 6FLHQFHV� DQG� :RRG� (FRORJ\� RI� WKH� *HRUJ�$XJXVW�8QLYHUVLW\�� *|WWLQJHQ�� 7KH�
SURMHFW�EHJDQ� LQ�2FWREHU������ZLWK�D�SODQQLQJ�DQG�OLWHUDWXUH�UHVHDUFK�SHULRG��IROORZHG�E\�D�
YLVLW� RI� WKH� VWXGHQWV� DW� /H\WH� 6WDWH� 8QLYHUVLW\� �/68�� DQG� WKH� $EDFD� 5HVHDUFK� &HQWUH� LQ�
%D\ED\��/H\WH� LQ�'HFHPEHU�������$LP�RI� WKH�YLVLW�ZDV� WR�JDWKHU� LQIRUPDWLRQ�DQG� OLWHUDWXUH�
DERXW� SURGXFWLRQ� V\VWHPV� ZLWK� 0XVD� WH[WLOLV� ,QWHUYLHZV� ZLWK� WKH� VWDII� RI� /H\WH� 6WDWH�
8QLYHUVLW\��WKH�$EDFD�5HVHDUFK�&HQWUH�EHVLGHV�YDULRXV�H[FXUVLRQV�DQG�IXUWKHU�LQWHUYLHZV�ZLWK�
ORFDO� IDUPHUV� ZHUH� XVHG� WR� JDLQ� LQVLJKW� LQWR� DJULFXOWXUDO� DQG� IRUHVWU\� SUDFWLFHV� DQG� WKH�
HFRQRPLF� VLWXDWLRQ� RQ�/H\WH�� 6RRQ� LW� EHFDPH� HYLGHQW� WKDW� WKH� FRPELQDWLRQ� RI�0XVD� WH[WLOLV�
ZLWK�&RFRQXW�ZDV�WKH�SUHGRPLQDQW�SUDFWLFH��%HVLGHV�FRFRQXWV�$FDFLD�PDQJLXP�VHHPHG�WR�EH�
D SURILWDEOH�DOWHUQDWLYH�DV� VKDGH� WUHHV��7KHUHIRUH� WKHVH� WZR�FRPELQDWLRQV�� µ0XVD WH[WLOLV�DQG�
&RFRQXW¶�DQG�µ0XVD�WH[WLOLV�DQG�$FDFLD�PDQJLXP¶ ZHUH VHOHFWHG�IRU�D�ILQDQFLDO�DQDO\VLV��2QH�
RI� WKH� H[LVWLQJ� ��� UDLQIRUHVWDWLRQ� VLWHV� RQ� /H\WH� KDV� EHHQ� HVWDEOLVKHG� E\� WKH� ,QVWLWXWH� RI�
)RUHVWU\� EHKLQG� WKH� FDPSXV� RI� /68�� $IWHU� D� YLVLW� RI� WKLV� VLWH�� LW� ZDV� GHFLGHG� WR� WDNH� WKH�
DOWHUQDWLYH� RI� UDLQIRUHVWDWLRQ� LQWR� DFFRXQW� DV� WKLUG� DSSURDFK� VLQFH� WKH� SURMHFW� VHHPHG� WR� EH�
DGYDQWDJHRXV� IURP� DQ� HFRQRPLF� DQG� HFRORJLFDO� SRLQW� RI� YLHZ�� $V� D� GUDZEDFN� RI�
UDLQIRUHVWDWLRQ� IDUPLQJ� FDQ� EH� FRQVLGHUHG� WKDW� WKH� RQO\� GDWD� DYDLODEOH� LV� IURP�'LUNVPH\HU��
������$W�WKDW�WLPH��UDLQIRUHVWDWLRQ�ZDV�RQO\�DW�DQ�HDUO\�GHYHORSPHQW�VWDJH�DQG�GDWD�IRU�IXWXUH�
SHULRGV� ZHUH� EDVHG� RQ� DVVXPSWLRQV�� $W� SUHVHQW�� WKHVH� DVVXPSWLRQV� VHHP� UDWKHU� RSWLPLVWLF��
ZKLFK� KDV� WR� EH� WDNHQ� LQWR� DFFRXQW� ZKHQ� UHYLHZLQJ� WKLV� HYDOXDWLRQ�� ,I� QHZ� GDWD�ZRXOG� EH�
DYDLODEOH��WKH�UHVXOWV�RI�WKLV�&RVW�%HQHILW�$QDO\VLV�FRXOG�EH�ILWWHG�DFFRUGLQJO\��7KH�IROORZLQJ�
&%$� XVHV� HLWKHU� LQIRUPDWLRQ� JDWKHUHG� GXULQJ� LQWHUYLHZV�� IURP� WKH� OLWHUDWXUH� FROOHFWLRQ� LQ�
%D\ED\�RU�*|WWLQJHQ�DQG�LQWHUQHW�VRXUFHV��
�
$FNQRZOHGJHPHQWV���:H� ZRXOG� OLNH� WR� WKDQN� 'U�� /RWKDU� 'LHKO� �*7=�� IRU� WKH� ILQDQFLDO� DQG� SUDFWLFDO� VXSSRUW��)XUWKHUPRUH��ZH�WKDQN�WKH�/H\WH�6WDWH�8QLYHUVLW\�DQG�LWV�SUHVLGHQW�'U��0LODQ�IRU�NLQG�VXSSRUW�DQG� LQIRUPDWLRQ�� 7KDQNV� DOVR� WR� WKH� GLUHFWRU� RI� WKH� 1DWLRQDO� $EDFD� 5HVHDUFK� &HQWHU�� 'U��*RQ]DO� DQG� KHU� WHDP� IRU� WKH�PRVW� DFWLYH� VXSSRUW� LQ� GDWD� FROOHFWLRQ� DQG� WKH�RUJDQL]DWLRQ�RI�H[FXUVLRQV�DQG� LQWHUYLHZV�ZLWK� IDUPHUV��:H�DUH�JUDWHIXO� WR�'U��0DQJDRDQJ�DQG�'U��4XLPLR�IURP�WKH�)RUHVWU\�&ROOHJH�DQG�WR�'U��*XDUWH�IURP�WKH�1DWLRQDO�&RFRQXW�5HVHDUFK�&HQWHU�IRU�UHDGLO\� DQVZHULQJ� RXU� TXHVWLRQV�� DV� ZHOO� DV� WR� 'U�� &HQL]D� IURP� WKH� ,QVWLWXWH� RI� 7URSLFDO�(FRORJ\�IRU�SURYLGLQJ�GDWD�DQG�LQIRUPDWLRQ�RQ�UDLQIRUHVWDWLRQ�SORWV��
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���,QWURGXFWLRQ�
$ERXW� WZR�WKLUGV�RI�)LOLSLQRV� OLYH� IURP�ILVKLQJ��DJULFXOWXUH�DQG�IRUHVWU\��7KH�PDLQ�SURGXFWV�
IRU�H[SRUW�DUH�FRFRQXWV��FRSUD���$EDFD��0DQLOD�KHPS���WREDFFR��EDQDQDV��SLQHDSSOHV�DQG�FXW�
IORZHUV��7KH�PRVW�LPSRUWDQW�DJULFXOWXUDO�SURGXFW�LV�ULFH��3HWHUV���7KH�3KLOLSSLQHV¶�SRSXODWLRQ�
VWRRG�DW����PLOOLRQ�LQ�������ZLWK�DQ�HVWLPDWH�RI����PLOOLRQ�LQ�������3RSXODWLRQ�JURZWK�UDWH�LV�
�����DQQXDOO\� �/DKPH\HU��� ,Q� WKH�����V� LW�ZDV�HYHQ�DW�����86�'HSDUWPHQW�RI�&RPPHUFH���
�����PLOOLRQ�3HRSOH�OLYH�RQ�OHVV�WKDQ���86��SHU�GD\��7KH�3KLOLSSLQHV�ZHUH�WKH�RQO\�FRXQWU\�LQ�
6RXWK�(DVW�$VLD�ZKHUH�WKH�QXPEHU�RI�SHRSOH�OLYLQJ�LQ�SRYHUW\�GLG�QRW�GHFOLQH�GXULQJ�WKH�ODVW�
GHFDGH��7KH�:RUOG�%DQN�*URXS����
�
2I�WKH�3KLOLSSLQHV¶�WRWDO�ODQG�DUHD�RI����PLOOLRQ�KHFWDUHV�DERXW�����DUH�FXUUHQWO\�FODVVLILHG�DV�
IRUHVW�ODQGV��XQGHU�WKH�GLUHFW�DGPLQLVWUDWLRQ�RI�WKH�6WDWH��/DQG�ZLWK�D�VORSH�RI�PRUH�WKDQ������
LV�FODVVLILHG�E\�ODZ�DV�SXEOLF�IRUHVW�ODQG��'LUNVPH\HU���$FFRUGLQJ�WR�ODZ��WKHUH�VKRXOG�EH�QR�
ODQG�WHQXUH��QR�DJULFXOWXUDO�DQG�QR�ORJJLQJ�DFWLYLWLHV�LQ�WKHVH�DUHDV��+RZHYHU��RQO\�����RI�WKH�
WRWDO� ODQG� DUHD� RI� WKH� URXJKO\� ��� PLOOLRQ� KHFWDUHV� RI� GHFODUHG� IRUHVW� ODQG� IROORZLQJ� WKLV�
GHILQLWLRQ�DUH�VLJQLILFDQWO\�FRYHUHG�ZLWK� WUHHV�� ,W� LV�HVWLPDWHG� WKDW�D� WKLUG�RI� WKH�3KLOLSSLQHV¶�
SRSXODWLRQ� OLYHV� LQ� VXFK� PDUJLQDO� DUHDV� DQG� SXUVXHV� IDUPLQJ� DFWLYLWLHV� WKHUH� �:RUOG� %DQN�
*URXS��� 7KH� DUHDV�ZLWK� D� VORSH� VPDOOHU� WKDQ� ���� DUH� RIILFLDOO\� GHFODUHG� DV� �$OLHQDEOH� DQG�
'LVSRVDEOH���WKXV�VXLWDEOH�IRU�DJULFXOWXUDO�SXUSRVHV��'LUNVPH\HU���)XUWKHU�RQ������RI�WKH�ODQG�
�����PLOOLRQ�KHFWDUHV��LV�FODVVLILHG�DV�VWHHS�ZLWK�D�VORSH�RI�JUHDWHU�WKDQ�����DQG�LV�FRQVLGHUHG�
DV� QRW� EHLQJ� VXLWDEOH� IRU� DJULFXOWXUDO� DFWLYLWLHV� DW� DOO�� $JDLQ�� DOPRVW� KDOI� RI� WKDW� LV� XQGHU�
FXOWLYDWLRQ�E\�VXEVLVWHQFH�IDUPHUV��'LUNVPH\HU����
�
-XVW�EHIRUH�6HFRQG�:RUOG�:DU�� LQ������� WKH�FRXQWU\�KDG�D� WRWDO�RI�DURXQG����PLOOLRQ�KD�RI�
IRUHVW�FRYHU�� ,QGLVFULPLQDWH�ORJJLQJ��VODVK�DQG�EXUQ�FXOWLYDWLRQ��DQG�D�FRPELQDWLRQ�RI�VRFLR�
HFRQRPLF�DQG�SROLWLFDO�IDFWRUV��FRQWULEXWHG�WR�WKH�GLPLQXWLRQ�RI�WKH�FRXQWU\¶V�IRUHVW�FRYHU�WR�
WKH�SUHVHQW������PLOOLRQ�KD��3KLOLSSLQHV�&RPPXQLW\�)RUHVWU\���'XH�WR�H[FHVVLYH�ORJJLQJ�DIWHU�
6HFRQG�:RUOG�:DU� DQG� GXULQJ� WKH� ODVW� GHFDGHV�� WKH� 3KLOLSSLQHV� DUH� QRZ� DPRQJ� WKH� PRVW�
GHIRUHVWHG�QDWLRQV� LQ� WKH� WURSLFV� �.XPPHU�� LQ�+DUULVRQ���6LQFH� VHYHQ� WR�HLJKW�PLOOLRQ�FXELF�
PHWHUV�RI�OXPEHU�DUH�KDUYHVWHG�DQQXDOO\�ZLWKLQ�WKH�3KLOLSSLQHV�LW�ZDV�SUHGLFWHG�DW�WKH�HQG�RI�
WKH�����¶V�WKDW�WKH�SULPDU\�IRUHVW�PDLQO\�FRQVLVWLQJ�RI�'LSWHURFDUSDFHDH�ZLOO�GLVDSSHDU�ZLWKLQ�
D IHZ \HDUV� �7KH� :RUOG� %DQN� *URXS��� 7R� PHHW� WKLV� SURMHFWHG� GHDUWK�� WKH� IRUHVWU\� VHFWRU�
HPEDUNHG� RQ� PDVVLYH� UHIRUHVWDWLRQ� SURJUDPPHV�� )XQGV� ZHUH� PDGH� DYDLODEOH� IURP�
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JRYHUQPHQW�DSSURSULDWLRQV��SULYDWH�VHFWRU� LQLWLDWLYHV��DQG�ORDQV�IURP�WKH�:RUOG�%DQN��$VLDQ�
'HYHORSPHQW�%DQN��DQG�ELODWHUDO�DJUHHPHQWV�ZLWK�-DSDQ�DQG�1HZ�=HDODQG��/D�&UX]����
�
/H\WH�LVODQG�LV�WKH��WK�ODUJHVW�RI�WKH�3KLOLSSLQHV�LVODQGV��ORFDWHG�LQ�5HJLRQ����(DVWHUQ�9LVD\DV��
,W�FRPSULVHV�/H\WH�SURYLQFH�DQG�6RXWKHUQ�/H\WH�SURYLQFH��/H\WH¶V�SRSXODWLRQ�ZDV�UHFRUGHG�DW�
����������LQ�0D\�������ZLWK�D�SRSXODWLRQ�GHQVLW\�RI�����SHUVRQV�SHU�VTXDUH�NLORPHWUH��7KH�
LVODQG� KDV� DQ� DUHD� RI� �������� KHFWDUHV�� 7KH� LQWHULRU� RI� /H\WH� LV� GRPLQDWHG� E\� URXJK��
PRXQWDLQRXV�WHUUDLQ���3KLOLSSLQHV�*HRJUDSK\���,Q�WKH�SURYLQFH�RI�/H\WH��������������KD��RI�
WKH�ODQG�LV�FODVVLILHG�DV�IRUHVWODQG�ZLWK�D�VORSH�RI�JUHDWHU�WKDQ�������$ERXW�RQH�WKLUG�RI�WKDW�
DUHD�VKRZV�D�VORSH�EHWZHHQ������DQG������DQG�DQRWKHU������FDQ�EH�FODVVLILHG�DV�YHU\�VWHHS�
KDYLQJ�VORSHV�RI�ILIW\�SHUFHQW�DQG�DERYH��$SSUR[LPDWHO\�����RI�WKHVH�VWHHS�DUHDV�VXIIHU�IURP�
VHYHUH�HURVLRQ�DQG�����KDYH�VKDOORZ�VRLOV��(YHQ� WKRXJK�QHDUO\�KDOI�RI� WKH� ODQG�RI�/H\WH� LV�
FODVVLILHG�DV� IRUHVWODQG�EDVHG�RQ� LWV� VORSH��RQO\�����ZDV�DFWXDOO\�FRYHUHG�E\� WUHHV� LQ�������
0RVW�RI� WKH�GHIRUHVWHG� DUHD�ZDV�XVHG� IRU� FRFRQXW�SODQWDWLRQ��6KUXE�DQG�JUDVVODQGV�FRYHUHG�
QHDUO\�RQH�WKLUG�RI�WKH�ODQG��ZKLOH�ULFH�UHDFKHG�������'LUNVPH\HU���
�
6HWWOHPHQW�ZLWKLQ�IRUHVWODQG�LV�LOOHJDO�HYHQ�WKRXJK�WKLV�DUHD�LV�QRW�FRPSOHWHO\�IRUHVWHG��8QGHU�
WKH� WKHRUHWLFDO� DVVXPSWLRQ� WKDW� WKHUH� DUH� QR� LOOHJDO� VHWWOHUV� ZLWKLQ� IRUHVWODQG�� /H\WH¶V�
SRSXODWLRQ�ZRXOG�OLYH�PDLQO\�RQ�WKH�UHPDLQLQJ�����ZLWKLQ�D�QDUURZ�EHOW�DORQJ�WKH�FRDVW��7KLV�
ZRXOG� OHDG� WR� D� FRUUHFWHG� GUDPDWLF� YDOXH� IRU� SRSXODWLRQ� GHQVLW\� RI� ���� SHUVRQV� SHU� VTXDUH�
NLORPHWUH��
�
����RI�WKH�KRXVHKROGV�LQ�/H\WH�GHSHQG�RQ�DJULFXOWXUH�DQG�ILVKLQJ�WR�PDNH�WKHLU�OLYLQJ��2QO\�
DERXW� ��� RI� KRXVHKROGV� DUH� SULPDULO\� HQJDJHG� LQ� ILVKLQJ�� KRZHYHU�� DGGLWLRQDO� ILVKLQJ�
DFWLYLWLHV� IRU� KRPH� FRQVXPSWLRQ� DUH� FRPPRQ��0DULQH� UHVRXUFHV� KDYH� EHHQ� GHSOHWHG� GXH� WR�
G\QDPLWH�DQG�SRLVRQ�ILVKLQJ��&$7$'�VWXGLHV����
�
7KH�DYHUDJH�DQQXDO� IDPLO\� LQFRPH��������VWDQGV�DW�3K3���������3RYHUW\�LV�D�PDMRU�FRQFHUQ�
RQ�/H\WH��7KH�SRYHUW\�LQFLGHQFH�RI�IDPLOLHV�LV������&$7$'�VWXGLHV���7KH�LVODQG�EHORQJV�WR�
WKH����SRRUHVW�RI�WKH����SURYLQFHV�LQ�WKH�3KLOLSSLQHV��5HJDUGLQJ�WKH�*LQL�&RHIILFLHQW�IRU�/H\WH�
WKH�H[WHQG�RI�SRYHUW\�EHFRPHV�HYHQ�PRUH�REYLRXV��/H\WH�UDQNV�DIWHU�WKH�SURYLQFH�=DPERDJQD�
GHO�1RUWH�RQ�VHFRQG�SODFH�ZLWK�D�*LQL�&RHIILFLHQW�RI���������1DWLRQDO�6WDWLVWLFDO�&RRUGLQDWLRQ�
%RDUG��� 7KH� DYHUDJH� KRXVHKROG� LV� LQ� XUJHQW� QHHG� RI� FDVK� LQFRPH� WR� FRYHU� GDLO\� QHHGV� DQG�
RWKHU� H[SHQVHV�� SDUWLFXODUO\� WKH� HGXFDWLRQ� FRVWV�RI� FKLOGUHQ��:LWK� DOO� LQFRPH� VSHQW�RQ�GDLO\�
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QHHGV�� WKHUH� DUH� KDUGO\� DQ\� VDYLQJV� IRU� LQYHVWPHQWV� RU� XQIRUHVHHQ� H[SHQGLWXUHV�� 7KRVH�
KRXVHKROGV� UHFHLYLQJ� UHPLWWDQFHV� IURP� PHPEHUV� ZRUNLQJ� LQ� 0DQLOD� RU� DEURDG� DUH� XVXDOO\�
EHWWHU�RII��+RZHYHU��QRW�DOO�UHPLWWDQFHV�DUULYH�UHJXODUO\��&$7$'�VWXGLHV���
/LPLWHG�DYDLODELOLW\�RI��DQG�DFFHVV�WR��VXLWDEOH�DJULFXOWXUDO� ODQG�DUH�LQ�PDQ\�SODFHV�WKH�PDLQ�
UHDVRQV�IRU�SHRSOH�WR�DGRSW�VKLIWLQJ�FXOWLYDWLRQ�SUDFWLFHV�RQ�IRUHVWODQGV�LQ�/H\WH��,Q�DGGLWLRQ��
LOOHJDO�ORJJLQJ�LV�DQRWKHU�ZD\�RI�PLWLJDWLQJ�LQFRPH�SUREOHPV��'DPDJH�E\�LOOHJDO�DFWLYLWLHV�LQ�
IRUHVWV� DOVR� WDNHV� SODFH� RQ� D� ODUJHU� VFDOH� DQG� ZLWK� WKH� VXSSRUW� RI�� DQG� IRU� WKH� EHQHILW� RI��
JRYHUQPHQW� RIILFLDOV� �&$7$'� VWXGLHV��� ,QVWLWXWLRQDO� VXSSRUW� IRU� HQYLURQPHQWDOO\� VRXQG�
XWLOLVDWLRQ�RI�QDWXUDO�UHVRXUFHV�LV�FXUUHQWO\�DOPRVW�XQDYDLODEOH�WR�WKH�ORFDO�SRSXODWLRQ�LQ�/H\WH�
�&$7$'�VWXGLHV����
�
/H\WH¶V� PDLQ� HFRORJLFDO� SUREOHP� LV� VRLO� HURVLRQ� �3KLOLSSLQHV� *HRJUDSK\��� ,Q� /H\WH� WKH�
GHVWUXFWLRQ�RI�IRUHVWV�KDV�FDXVHG�HURVLRQ�DQG�VRLO�GHJUDGDWLRQ�DV�ZHOO�DV� WKH�GHWHULRUDWLRQ�RI�
ZDWHUVKHGV�� $V� D� VHFRQGDU\� HIIHFW� RI� GHIRUHVWDWLRQ� LQ� /H\WH� RII�VKRUH� VLOWDWLRQ� KDV� WR� EH�
PHQWLRQHG� �'LUNVPH\HU��� ,Q� -DQXDU\� ������ ODQGVOLGHV� LQ� 6RXWKHUQ�/H\WH� FODLPHG�PRUH� WKDQ�
���� GHDWKV�� 7KH� VHYHULW\� RI� ODQGVOLGHV� KDV� EHHQ� EODPHG� RQ� LOOHJDO� ORJJLQJ� �$JHQFH�)UDQFH�
3UHVVH���7RJHWKHU�ZLWK�D�ORW�RI�RWKHU�QHJDWLYH�HIIHFWV��GHIRUHVWDWLRQ�LV�SRLQWHG�RXW�DV�RQH�RI�WKH�
UHDVRQV��,Q�1RYHPEHU������D�IORRG�IROORZLQJ�D�W\SKRRQ�LQ�2UPRF��/H\WH�LQ�1RYHPEHU������
NLOOHG�PRUH�WKDQ������SHRSOH�DQG�OHIW�PRUH�WKDQ��������KRPHOHVV��
�
)DFLQJ�SUREOHPV�RI�RYHUSRSXODWLRQ��SRYHUW\��GHIRUHVWDWLRQ�DQG�VRLO�HURVLRQ�PHDQV�WR�LPSURYH�
WKH� HIILFLHQF\� RI� DJULFXOWXUDO� DQG� VLOYLFXOWXUDO� V\VWHPV� DQG� WR� LQYHVW� LQWR� UDLQIRUHVWDWLRQ�
SURJUDPPHV��9DULRXV� IDFWV� LQGLFDWH� WKDW� WKHUH� LV� VWLOO� D� FRQVLGHUDEOH�SRWHQWLDO� IRU� LQFUHDVLQJ�
DJULFXOWXUDO�\LHOGV�DQG�UHIRUHVWHG�DUHDV��7KLV�DQDO\VLV�FRPSDUHV�WKH�DERYH�PHQWLRQHG�W\SHV�RI�
ODQG�XVH�V\VWHPV�IRU�WKHLU�HFRQRPLF�IHDVLELOLW\��
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��7KH�&RVW�%HQHILW�$QDO\VLV��%DVLFV�
�
&RVW�%HQHILW�$QDO\VLV�LV�DQ�LQVWUXPHQW�IRU�SROLF\�DGYLFH�DQG�LV�XVHG�WR�HYDOXDWH�SURMHFWV�IURP�
WKH�YLHZSRLQW�RI�HFRQRPLF�HIILFLHQF\��,W�LV�LQWHQGHG�IRU�SURMHFWV��ZKLFK�DUH�QRW�GULYHQ�E\�SULFH�
PHFKDQLVPV�RQ�PDUNHWV�EXW�E\�SROLWLFDO�GHFLVLRQV��$�&RVW�%HQHILW�$QDO\VLV�FDQ�EH�GHVFULEHG�
DV� WKH� SXEOLF� FRXQWHUSDUW� WR� WKH� LQYHVWPHQW� DQDO\VLV� RI� D� SULYDWH� ILUP�� $� &%$� HLWKHU�
GHWHUPLQHV� WKH� DGYDQWDJHV� DQG� GLVDGYDQWDJHV� RI� RQH� VLQJOH� SXEOLF� SURMHFW� RU� UDQNV� YDULRXV�
SURMHFWV� DFFRUGLQJ� WR� WKHLU� DGYDQWDJHRXVQHVV�� ,Q� RUGHU� WR� GR� WKLV�� DOO� SRVLWLYH� DQG� QHJDWLYH�
HIIHFWV�RI�D�SURMHFW�DUH�VXPPRQHG�DQG�PDGH�FRPSDUDEOH�E\�OLVWLQJ�WKHP�LQ�PRQHWDU\�WHUPV��
)LQDOO\� WKH� QHW�DGYDQWDJH� RI� HYHU\� SURMHFW� LV� FDOFXODWHG�� 2QO\� WKRVH� SURMHFWV� VKRXOG� EH�
UHFRPPHQGHG�WKDW�KDYH�D�SRVLWLYH�QHW�EHQHILW��2OVFKHZVNL����
7KH� WKHRUHWLFDO� EDFNJURXQG� RI� D� &%$� FDQ� EH� IRXQG� LQ� ZHOIDUH� WKHRU\�� :KLOH� LQGLYLGXDO�
KRXVHKROGV� RU� ILUPV� DUH� IRUFHG� WR� PD[LPL]H� HIILFLHQF\� GXH� WR� VFDUFH� UHVRXUFHV�� WKLV� LV� QRW�
DOZD\V�WUXH�IRU�D�SXEOLF�SURMHFW�WKDW�LV�GULYHQ�E\�SROLWLFDO�GHFLVLRQV��6R�D�&%$�KDV�WKH�SXUSRVH�
WR�FKHFN�SURMHFWV�IRU�HIILFLHQF\�DJDLQVW�WKH�EDFNJURXQG�RI�HFRQRPLF�VFDUFLW\��
�,PSRUWDQW�GLIIHUHQFHV�EHWZHHQ�D�PDUNHW�DQDO\VLV�RI�D�SULYDWH�ILUP�DQG�D�FRVW�EHQHILW�DQDO\VLV�
DUH� ILUVW� WKH� ZD\� UHVRXUFHV� DUH� DOORFDWHG� DQG� VHFRQG� WKH� ZD\� RI� HYDOXDWLQJ� SURMHFW� HIIHFWV��
'HFLVLRQV� DERXW� UHVRXUFH� DOORFDWLRQ� RI� D� SULYDWH� ILUP� DUH� GULYHQ� E\� PDUNHW� SULFHV� EXW� WKH�
GHFLVLRQV�RI�D�SXEOLF�SURMHFW�DUH�GULYHQ�E\�RWKHU�DJHQWV� OLNH�SROLWLFDO�JRDOV�RU�FRPPLWPHQWV��
)LUPV� XVH� PDUNHW� SULFHV� WR� FDOFXODWH� SURMHFW� HIIHFWV�� D� &%$� UHTXLUHV� WKH� GHWHUPLQDWLRQ� RI�
RSSRUWXQLW\�FRVWV�DQG�VKDGRZ�SULFHV��+DQXVFK����
�
,Q� GHYHORSLQJ� FRXQWULHV� WKH� ERXQGDULHV� EHWZHHQ� WKH� GLYLVLRQ� RI� SULYDWH� DQG� SXEOLF� SURMHFW�
HYDOXDWLRQ� DUH� VRPHWLPHV� QRW� VR� VWURQJ�� +HUH�� D� &%$� LV� QRW� RQO\� XVHG� WR� HYDOXDWH� SXEOLF�
SURMHFWV� EXW� DOVR� SURMHFWV� WKDW� FRXOG� EH� RUJDQL]HG� E\� SULYDWH� HQWLWLHV�� 5HDVRQV� DUH� HLWKHU�
ODFNLQJ� HIILFLHQF\� RI� PDUNHW� DOORFDWLRQ� PHFKDQLVPV� RU� DQG� WKLV� LV� PRUH� RIWHQ� WKH� FDVH��
H[WHQVLYH�VWDWH�DFWLYLWLHV�DV�LQYHVWRU��IRU�H[DPSOH�ZKHQ�SULYDWH�LQLWLDWLYH�LV�VXSSRUWHG�WKURXJK�
SURYLVLRQ� RI� SODQW� PDWHULDO�� ILQDQFHG� E\� D� GHYHORSPHQW� FRRSHUDWLRQ� DJHQF\� �2OVFKHZVNL���
,PSRUWDQW�IRU�WKH�UHVXOW�RI�D�&%$�LV�D��WKH�VHOHFWLRQ�RI�HIIHFWV�WKDW�DUH�LQFOXGHG�LQ�WKH�DQDO\VLV��
E��WKH�TXHVWLRQ�ZKLFK�SDUWLHV�VKRXOG�EH�DOORZHG�WR�GHFLGH�RQ�UHVRXUFH�DOORFDWLRQ�DQG�ILQDOO\�F��
WKH� ZD\� LQ� ZKLFK� HFRQRPLF�ZHOIDUH� VKRXOG� EH�PHDVXUHG�� 2QO\� SURMHFW� LPSDFWV�� WKDW� HIIHFW�
KXPDQV�� DUH� LQFOXGHG� LQ� WKH� DQDO\VLV�� 7KH� HYDOXDWLRQ� RI� SXEOLF� SURMHFWV� KDV� WR� EH� EDVHG�
H[FOXVLYHO\� RQ� WKH� RSLQLRQ� RI� WKH� LQGLYLGXDOV� FRQFHUQHG� DQG� QRW� RQ� WKH� RSLQLRQ� RI� WKLUG�



�

SDUWLHV��3URMHFW�HYDOXDWLRQ�LV�EDVHG�RQ�DQ�LQGLYLGXDOLVWLF�SRLQW�RI�YLHZ��$OO�LQGLYLGXDO�SRVLWLYH�
DQG� QHJDWLYH� EHQHILW� HVWLPDWLRQV� DUH� VXPPRQHG� DQG� WKH� QHW�ZHOIDUH� FKDQJH� RI� D� SURMHFW� LV�
FDOFXODWHG��7KLV�PHDQV�WKDW��H�J��ILVFDO�DQG�LQVWLWXWLRQDO�DVSHFWV�DUH�FRQVLGHUHG�DV�FRQVWUDLQWV�
DQG� DUH� QRW� GHDOW� ZLWK� DV� SURMHFW� LPSDFWV�� ,I� D� SURMHFW� LV� QRW� UHDOLVHG� GXH� WR� WKLV� NLQG� RI�
FRQVWUDLQWV�� SURMHFW� EHQHILWV� ZRXOG� KDYH� WR� EH� FRQVLGHUHG� DV� RSSRUWXQLW\� FRVWV� RI� WKH�
UHVSHFWLYH�UHVWULFWLRQV��VHH�FKDSWHU������
�
7KH�DUHD�ZLWKLQ�ZKLFK�D�&%$�LV�YDOLG�KDV�WR�EH�GHWHUPLQHG�LQ�VSDFH�DQG�WLPH��$�&%$�LV�PRUH�
RIWHQ� FRQGXFWHG� RQ� QDWLRQDO� RU� UHJLRQDO� WKDQ� RQ� LQWHUQDWLRQDO� OHYHO�� 1RUPDOO\� D� &%$� LV�
UHVWULFWHG�WR�D�GHWHUPLQHG�SHULRG��DOWKRXJK�HYHQ�WKH�HVWLPDWLRQ�RI�HIIHFWV�RQ�IXWXUH�JHQHUDWLRQV�
LV� SRVVLEOH� �+DQXVFK��� )LQDOO\� RQH� KDV� WR� FRQVLGHU� WKH� µ:LWK�DQG�:LWKRXW�3ULQFLSOH¶� ZKLOH�
GHWHUPLQLQJ�SURMHFW�LPSDFWV��7KH�HIIHFWV�RI�D�SURMHFW�FDQ�EH�GHILQHG�DV�WKH�GLIIHUHQFH�EHWZHHQ�
WKH�VLWXDWLRQ�ZLWK�DQG�ZLWKRXW�SURMHFW��+HUH�LW�LV�LPSRUWDQW�WR�WDNH�LQWR�DFFRXQW�WKDW�D�VLWXDWLRQ�
ZLWKRXW�SURMHFW�LV�OLNHO\�WR�FKDQJH�RYHU�D�ORQJHU�SODQQLQJ�KRUL]RQ��)RU�H[DPSOH�RQJRLQJ�VRLO�
GHJUDGDWLRQ� LQ� D� VLWXDWLRQ� ZLWKRXW� SURMHFW� VKRXOG� EH� WDNHQ� LQWR� DFFRXQW� LQ� RUGHU� QRW� WR�
XQGHUHVWLPDWH�SRVLWLYH�SURMHFW�HIIHFWV��(IIHFWV�WKDW�DUH�QRW�FDXVHG�E\�WKH�SURMHFW�VKRXOG�QRW�EH�
LQFOXGHG� LQ� WKH�DQDO\VLV� �+DQXVFK��2OVFKHZVNL���7KLV�&%$�DERXW�GLIIHUHQW� ODQG�XVH�V\VWHPV�
LQ�/H\WH� IROORZV� WKH� VWUXFWXUH�JLYHQ�E\�+DQXVFK� �6HH�)LJ������ ,W� LQFOXGHV�D� VKRUW� WKHRUHWLFDO�
LQWURGXFWLRQ�RQ�WKH�EHJLQQLQJ�RI�HDFK�VHFWLRQ���
�
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��6WUXFWXUH�RI�D�&RVW�%HQHILW�$QDO\VLV��� ��� ,GHQWLI\LQJ�WKH�UHOHYDQW�FRQVWUDLQWV�����������������������������������������������
��� 6HOHFWLQJ�IHDVLEOH�DOWHUQDWLYHV����������������������������������������
��� 'HWHUPLQDWLRQ�RI�SURMHFW�LPSDFWV�
��� 'LVFRXQWLQJ�FRVWV�DQG�EHQHILWV�
��� &RPSDULQJ�FRVWV�DQG�EHQHILWV�RI�WKH�VHOHFWHG�DOWHUQDWLYHV��
��� &RQVLGHULQJ�ULVN�DQG�XQFHUWDLQW\�
��� )LQDO�UDQNLQJ�RI�WKH�DOWHUQDWLYHV�
�

�
)LJ�����6WUXFWXUH�RI�D�&%$��+DQXVFK��

�
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��,GHQWLI\LQJ�WKH�UHOHYDQW�FRQVWUDLQWV�
�
6HOHFWLQJ� WKH� DOWHUQDWLYH� SURMHFWV�� LW� KDV� WR� EH� WDNHQ� LQWR� DFFRXQW�� WKDW� QDWXUDO� DQG� VRFLDO�
FRQVWUDLQWV�FDQ�SURKLELW�FHUWDLQ�SDUWV�RI�D�SURMHFW�RU�SURMHFWV�DV�D�ZKROH��7KHVH�FRQVWUDLQWV�FDQ�
YDU\�LQ�WLPH�DQG�IURP�FRXQWU\�WR�FRXQWU\��2OVFKHZVNL���7KH\�DUH�HLWKHU�QDWXUDO�RU�KDYH�WKHLU�
RULJLQ� LQ� SROLWLFDO� RU� VRFLDO� DJUHHPHQWV� RU� ODZV�� (FNVWHLQ� FODVVLILHG� WKH� PRVW� LPSRUWDQW�
FRQVWUDLQWV�� QDPHO\� SK\VLFDO�� ILQDQFLDO�� MXULGLFDO�� DGPLQLVWUDWLYH� DQG� SROLWLFDO� FRQVWUDLQWV�
�+DQXVFK����
�
����3K\VLFDO�FRQVWUDLQWV�
7KH� WHUP� µSK\VLFDO� FRQVWUDLQWV¶� LQFOXGHV� WKH� SURGXFWLRQ� IXQFWLRQV�� L�H�� WKH� WHFKQLFDO� DQG�
QDWXUDO� UHODWLRQV�EHWZHHQ�SURGXFWLRQ� IDFWRUV�DQG� WKH�JRRGV�SURGXFHG��3URGXFWLRQ�IDFWRUV�DUH�
ODERXU�DQG�FDSLWDO��,W�KDV�WR�EH�WDNHQ�LQWR�DFFRXQW��WKDW�UHVWULFWLRQV�GXH�WR�D�ODFN�RI�SURGXFWLRQ�
IDFWRUV� LQ� WKH� GRPHVWLF� HFRQRP\� PLJKW� EH� UHGXFHG� RU� RYHUFRPH� E\� LPSRUWV� IURP� IRUHLJQ�
FRXQWULHV��2OVFKHZVNL���,Q�WKLV�FRQWH[W�QDWXUDO�FRQVWUDLQWV�SOD\�D�PDMRU�UROH��3UHFRQGLWLRQ�IRU�
WKH�HVWDEOLVKPHQW�RI�0XVD�WH[WLOLV��&RFRV�QXFLIHUD��$FDFLD�PDQJLXP�DQG�5DLQIRUHVWDWLRQ�VLWHV�
LV�WKDW�WKH�VSHFLILF�UHTXLUHPHQWV�RI�WKH�LQYROYHG�SODQWV�DQG�WUHHV�DUH�PHW��
�
������0XVD�WH[WLOLV�
$EDFD�LV�D�SODQW�RI�WKH�KRW�DQG�KXPLG�WURSLFV��7KH�SUHVHQW�]RQH�RI�VXFFHVVIXO�FXOWLYDWLRQ�OLHV�
EHWZHHQ�DSSUR[LPDWHO\���6�DQG����ODWLWXGH��,Q�WKH�3KLOLSSLQHV�LW�LV�XVXDOO\�JURZQ�LQ�UHJLRQV�
EHORZ� ���� P� ZLWK� D� ZHOO�GLVWULEXWHG� DQQXDO� UDLQIDOO� RI� ����±����� PP�� DQ� DYHUDJH�
WHPSHUDWXUH�RI�DERXW����&�DQG�D�UHODWLYH�KXPLGLW\�RI�DERXW������$EDFD�LV�HDVLO\�GDPDJHG�E\�
VWURQJ� ZLQGV�� LQ� WKH� 3KLOLSSLQHV� ZLQGEUHDNV� DQG� FRYHU� WUHHV� DUH� SODQWHG� LQ� W\SKRRQ�SURQH�
DUHDV��,W�JURZV�EHVW�RQ�ZHOO�GUDLQHG�ORDPV��ULFK�LQ�RUJDQLF�PDWWHU�DQG�SRWDVK��DQG�LV�VHQVLWLYH�
WR�ZDWHU�ORJJLQJ��%ULQN����
)XUWKHU� FRQVWUDLQWV� WKDW� KLQGHUHG� PDQ\� VPDOO� VFDOH� IDUPHUV� WR� HVWDEOLVK� $EDFD� SODQWDWLRQV�
FRXOG� EH� REVHUYHG� LQ�/H\WH��7KHVH� FRQVWUDLQWV�ZHUH�EDVHG�RQ� DYDLODELOLW\�RI�PDUNHW�RXWOHWV��
SODQWLQJ� PDWHULDO� DQG� D� ODFN� RI� NQRZOHGJH� DERXW� $EDFD� SURYHQDQFH� DQG� JURZWK� SUDFWLFHV��
2IWHQ�IDUPHUV�JURZ�LQGLJHQRXV�ZLOG�$EDFD�YDULHWLHV�ZKLFK�\LHOG�ZHDN�ILEUH�WKDW�HDVLO\�EUHDNV�
ZKHQ�WX[\LQJ��1HWILUPV���7KH�SHULRG�XQWLO�ILUVW�KDUYHVW�����PRQWKV��LV�VRPHWLPHV�FRQVLGHUHG�
DV�D�GUDZEDFN�RI�$EDFD��6RPH�IDUPHUV�QHJOHFW�WKHLU�SODQWDWLRQV�WR�WHQG�PRUH�SURILWDEOH�FURSV�
RU� HYHQ� WDNH� DQRWKHU� MRE�� DQG�RQO\� FRPH�EDFN�ZKHQ� WKH�$EDFD�SODQWV� DUH� UHDG\� IRU�KDUYHVW�
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�:HVWSKDO� DQG� -DQVHQ��� +HQFH� IDUPHUV� RIWHQ� GR� QRW� DGRSW� LPSURYHG� FXOWXUDO� SUDFWLFHV� WR�
DFFHOHUDWH� JURZWK� DQG� XQGHUEUXVKLQJ� DQG�ZHHGLQJ� RI� WKH� IDUP� LV� XVXDOO\� GRQH� RQO\� GXULQJ�
KDUYHVWLQJ�WLPH��1HWILUPV���
'XH� WR� WKH� UXJJHG� WHUUDLQ� RI� /H\WH�� VRPH� IDUPHUV� KDYH� WR� FDUU\� WKH� SURGXFW� RYHU� D� ORQJ�
GLVWDQFH�IURP�WKH�IDUP�WR�WKH�URDG��7KHQ�WKH\�HLWKHU�EULQJ�WKH�ILEUH�WR�WKH�EDLOLQJ�FHQWUH�ZLWK�D�
UHQWHG�YHKLFOH�RU�WKH�ILEUH�LV�SLFNHG�XS�IURP�WKH�EX\HU�IRU�D�ORZHU�SULFH�SHU�NJ��7KH�SRWHQWLDO�
SURGXFWLRQ� VLWHV� DUH�RIWHQ�YHU\� IDU� IURP� WKH� WUDGH�FHQWUHV�DQG� URDG�FRQGLWLRQV�DUH� VWLOO�SRRU��
7KLV�VLWXDWLRQ�FDQ�UHGXFH�HFRQRPLF�DWWUDFWLYHQHVV�EHFDXVH�SURGXFHUV�UHFHLYH�D�ORZHU�QHW�SULFH�
IRU�WKHLU�SURGXFWV�GXH�WR�KLJK�PDUNHWLQJ�FRVWV��7KH�DEVHQFH�RI�PDUNHW�RXWOHWV�DQG�FRPSHWLWLYH�
SURGXFW�SULFHV�LV�RQH�RI�WKH�PDMRU�SUREOHPV�WKDW�KLQGHU�IDUPHUV¶�LQWHUHVW�LQ�$EDFD�SURGXFWLRQ���
0DVV� SURSDJDWHG� VHHGOLQJ�PDWHULDO� ZLWK� WLVVXH� FXOWXUH� LV� WRR� H[SHQVLYH� IRU� WKH�PDMRULW\� RI�
IDUPHUV��7KHUHIRUH��$EDFD�LV�PRVWO\�SURSDJDWHG�E\�VODVKLQJ�WKH�FRUPV�RI�\RXQJHU�SODQWV�LQWR�
SLHFHV��3ODQWLQJ�PDWHULDO�LV�VKDUHG�DPRQJ�QHLJKERXUV��%XW�VWLOO�PDQ\�IDUPHUV�LQ�/H\WH�IHDU�WKH�
ODFN�RI�SODQW�PDWHULDO�ZKHQ�WKH�UHKDELOLWDWLRQ�RI�D�ZKROH�SODQWDWLRQ�KDV�WR�EH�GRQH��1HWILUPV����
'HSHQGLQJ�RQ�WKH�DSSHDUDQFH�RI�D�VWDQG�$EDFD�SODQWDWLRQV�QHHG�IHUWLOL]HU�DSSOLFDWLRQ������W�RI�
IUHVK�VWDONV�DQG�OHDYHV�RI�$EDFD�UHPRYH�SHU�KHFWDUH������NJ�1�����NJ�3�2�������NJ�.�2�DQG�
����NJ�&D2��,Q�HVWDEOLVKHG�SODQWDWLRQV�13.�IHUWLOL]HU�VKRXOG�EH�DSSOLHG�EHIRUH�DQG�DIWHU�WKH�
UDLQ\�VHDVRQ��)HUWLOL]HUV�DUH�WRR�H[SHQVLYH�IRU�VPDOO�VFDOH�IDUPHUV�LQ�/H\WH�DQG�PDQ\�$EDFD�
SODQWDWLRQV� EHFRPH� XQSURGXFWLYH� DIWHU� ��� \HDUV� �SHUV�FRPP�� *XDUWH�� &RFRQXW� 5HVHDUFK�
&HQWUH��� ,Q�&HQWUDO�$PHULFD� IRU� H[DPSOH� VRGLXP�QLWUDWH� LV� DSSOLHG����� WLPHV�SHU� \HDU� DW� DQ�
DQQXDO�UDWH�RI�����NJ�KD��%ULQN����
$�IXUWKHU�GUDZEDFN�RI�$EDFD�OLHV�LQ�WKH�SURFHVVLQJ�SURFHGXUH��7R�H[WUDFW�WKH�ILEUHV��WKH�OHDI�
VKHDWKV� KDYH� WR� EH� SHHOHG�RII� WKH�SVHXGRVWHP�� ,Q� D�SURFHVV� FDOOHG� WX[\LQJ�� WKH� VWULSV�RI� WKH�
OHDI�VKHDWKV� FRQWDLQLQJ� WKH� ILEUH� DUH� WRUQ� RII�� 7KH� WX[LHV� DUH� VWULSSHG� WR� SXOO� RII� WKH� QRQ�
ILEURXV�PDWHULDO��7KLV� LV� GRQH� HLWKHU�PDQXDOO\�RU�ZLWK� WKH�KHOS�RI� D� VWULSSLQJ�PDFKLQH�RQ�D�
WXUQLQJ� VSLQGOH�� 6WULSSLQJ�$EDFD�PDQXDOO\� LV� YHU\� KDUG� ZRUN� DQG�PDQXDOO\� H[WUDFWHG� ILEUH�
JHWV� ORZHU�SULFHV� WKDQ�VSLQGOH�VWULSSHG�ILEUH��$�VLQJOH� IDUPHU�FDQQRW�DIIRUG�VXFK�D�VWULSSLQJ�
PDFKLQH� VLQFH� LW� FRVWV� DURXQG������86���6RPH� IDUPHUV� LQ�/H\WH�RUJDQL]HG� WKHPVHOYHV� LQWR�
FRPPXQLWLHV� WR� VKDUH� WKH� LQYHVWPHQW�� DOWKRXJK� WKH�PDMRULW\�RI� IDUPHUV� UHQW�D�PDFKLQH�IURP�
WKH�ODQGRZQHU�DQG�SD\�D�IL[HG�DPRXQW�SHU�NJ�$EDFD�ILEUH�IRU�WKH�VHUYLFH���
�
�
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������&RFRV�QXFLIHUD�
&RFRQXW� UHTXLUHV� DQ� HTXDWRULDO� FOLPDWH� ZLWK� KLJK� KXPLGLW\�� 7KH� LGHDO� PHDQ� DQQXDO�
WHPSHUDWXUH�LV����&�ZLWK������GLXUQDO�YDULDWLRQ��7KH�SDOP�GRHV�QRW�ZLWKVWDQG�SURORQJHG�VSHOOV�
RI� H[WUHPH�YDULDWLRQV��$�ZHOO�GLVWULEXWHG� UDLQIDOO�RI�����������PP�SHU�DQQXP� LV�SUHIHUUHG��
&RFRQXW� LV�JURZQ� LQ�GLIIHUHQW� VRLO� W\SHV� VXFK�DV� VWURQJO\�ZHDWKHUHG��FRDVWDO�VDQG\��DOOXYLDO��
DQG�DOVR�LQ�UHFODLPHG�VRLOV�RI�WKH�PDUVK\�ORZODQGV��,W�WROHUDWHV�VDOLQLW\�DQG�D�ZLGH�UDQJH�RI�S+�
�IURP� ���������� ,W� SUHIHUV� VLWHV� ZLWK� GHHS� �QRW� OHVV� WKDQ� ���� P� GHSWK�� ZHOO� GUDLQHG� VRLOV��
6KDOORZ� VRLOV� ZLWK� XQGHUO\LQJ� KDUG� URFN�� ORZ�O\LQJ� DUHDV� VXEMHFW� WR� ZDWHU� VWDJQDWLRQ� DQG�
KHDY\� FOD\H\� VRLOV� DUH� DYRLGHG� �.HUDOD�$JULFXOWXUDO�8QLYHUVLW\��� $OWRJHWKHU�&RFRV� QXFLIHUD�
KDV� YHU\�ZLGH� DPSOLWXGH� RI� DFFHSWDEOH� VLWH� FRQGLWLRQV�� ,W� LV� QRW� OLNHO\� WKDW� FRFRQXW�ZLOO� QRW�
JURZ�ZHOO� LQ� WKH� ORZODQGV� RI�/H\WH��$�PDMRU�SUREOHP� OLQNHG�ZLWK� WKH�3KLOLSSLQHV¶� FRFRQXW�
UHVRXUFHV� LV� WKDW� WKH� SDOP� SODQWDWLRQV� DUH� LQFUHDVLQJO\� RYHUDJHG�� ,Q� ������ ��� WR� ���� RI�
FRFRQXW� WUHHV� ZHUH� HVWLPDWHG� WR� EH� DW� OHDVW� VL[W\� \HDUV� ROG�� E\� ������ WKH� SURSRUWLRQ� KDG�
LQFUHDVHG�WR�EHWZHHQ����DQG������3ODQWLQJ�PDWHULDO�RI�KLJK�\LHOGLQJ�YDULHWLHV�LV�VFDUFH��DOVR�
RQ�/H\WH��SHUV��FRPP��'U��5�&�*XDUWH��3KLOLSSLQHV�&RFRQXW�,QGXVWU\���
�
������$FDFLD�PDQJLXP�
$FDFLD�PDQJLXP� RFFXUV� LQ� DUHDV� DORQJ� WKH� ERXQGDU\� RI� WKH� WURSLFDO�ZDUP� DQG� KRW� FOLPDWLF�
]RQHV��HLWKHU�KXPLG�RU�ZHW��7KH�WHPSHUDWXUHV�DUH�KLJK�DQG�HTXDEOH�WKURXJKRXW�WKH�\HDU��7KH�
PHDQ�PD[LPXP�RI� WKH�KRWWHVW�PRQWK� LV�������&�DQG� WKH�PHDQ�PLQLPXP�RI� WKH�FRROHVW����
���&��'HVSLWH�WKH�KLJK�PHDQ�PLQLPXP��WKH�GDLO\�PD[LPXP�WHPSHUDWXUH�UDUHO\�H[FHHGV����&��
7KH� DUHD� LV� YLUWXDOO\� IURVW� IUHH�� 7KH� PHDQ� DQQXDO� UDLQIDOO� LV� EHWZHHQ� ���������� PP�� 7KH�
VHDVRQDO� GLVWULEXWLRQ� LV� PRQVRRQDO� RU� VKRZV� D� VWURQJO\�GHYHORSHG� VXPPHU� PD[LPXP�ZLWK�
-DQXDU\�0DUFK� YHU\�ZHW�� 7KH� GULHVW�PRQWKV� DUH� -XO\�2FWREHU�� HDFK� DYHUDJLQJ� RYHU� ���PP��
$FDFLD�PDQJLXP�JURZV�SUHIHUDEO\�RQ�PHWDPRUSKLF��JUDQLWLF��DQG�DFLG�YROFDQLF�IRUPDWLRQV�RI�
WKH�IRRWKLOOV�RI�FRDVWDO�UDQJHV�DQG�RQ�VDQG\�RU�ORDP\�DOOXYLXP�RI�FRDVWDO�SODLQV��7KH�VRLOV�DUH�
DFLG� JUH\�EURZQ� SRG]ROLFV�� UHG� DQG� \HOORZ� IULDEOH� HDUWKV�� DQG� ORDPV� RI� PRGHUDWH� WR� ORZ�
IHUWLOLW\��$FDFLD�PDQJLXP� LV�XQOLNHO\�WR�JURZ�ZHOO�RQ�VLWHV�ZKHUH�WKHUH�LV�D�VHYHUH�SHULRG�RI�
GURXJKW��LQFLGHQFH�RI�IURVW�RU�KLJK�VRLO�S+��7XUQEXOO������������
�
�

�
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������5DLQIRUHVWDWLRQ�
7KH� VLWH� GHPDQGV� IRU� D� UDLQIRUHVWDWLRQ� VLWH� DUH� KLJKO\� YDULDEOH� VLQFH� WKH\� GHSHQG� RQ� WKH�
VHOHFWHG�WUHH�VSHFLHV��3UHFRQGLWLRQ�IRU�WKH�VXFFHVV�RI�D�IRUHVWDWLRQ�SURMHFW�LV�D�VXLWDEOH�FKRLFH�
RI� WUHHV� DGDSWHG� WR� FOLPDWH� DQG� VRLO� FRQGLWLRQV�� 6RPH� RI� WKH� WUHHV� JURZLQJ� LQ� WKH�
GHPRQVWUDWLRQ�IDUP�RI�/H\WH�6WDWH�8QLYHUVLW\�DUH�6DPDQHD�VDPDQ��$UWRFDUSXV�EODQFRL��0HODL�
GXELD��6ZLHWHQLD�PDKDJRQ\��&DVXDULQD�HTXLVHWLIROLD��'LSWHURFDUSXV�YDOLGXV��6KRUHD�FRQWRUWD��
/LWVHD� OH\WHQVLV��6DQGRULFXP�NRHWMDSH�DQG�$UWRFDUSXV�KHWHURSK\OOD��7KH�IRUHLJQ�WUHH�VSHFLHV�
*PHOLQD�RUGRUDWD�IDLOHG��,Q�������WKH�GHPRQVWUDWLRQ�IDUP�VLWH�ZDV�GDPDJHG�E\�D�W\SKRRQ�DQG�
PDLQO\� WKH�H[RWLF�VSHFLHV� OLNH�*PHOLQD�DUERUHD�KDYH�EHHQ�GHVWUR\HG�ZKLOH�WKH�ORFDO�VSHFLHV�
ZHUH� PRUH� DGMXVWHG� WR� VWURQJ� ZLQGV� DQG� WRUUHQWLDO� UDLQV�� )RUHLJQ� VSHFLHV� DUH� DOVR� PRUH�
VXVFHSWLEOH�WR�GDPDJHV�E\�LQVHFWV��D�PRWK�DWWDFNHG�WKH�*PHOLQD�SODQWV��+HQFH�WKH�K\SRWKHVLV�
ZDV� GHYHORSHG� WKDW� D� UDLQIRUHVWDWLRQ� IDUPLQJ� V\VWHP� LQ� WKH� WURSLFV� LV� LQFUHDVLQJO\� PRUH�
VXVWDLQDEOH�WKH�FORVHU�LW�LV�LQ�LWV�VSHFLHV�FRPSRVLWLRQ�WR�QDWXUDO�IRUHVW��*RHOWKHQERWK�HW�DO����
�
8QWLO�QRZ��WKH�PDVV�SURGXFWLRQ�RI�SURSDJDWLRQ�PDWHULDO�RI�QDWLYH�WUHH�VSHFLHV�LV�FRQVLGHUHG�DV�
EHLQJ� GLIILFXOW�� HVSHFLDOO\� WKH� VHHG� DYDLODELOLW\� DQG� WKH� VHHG� VWRUDJH� RI� WKH� UHFDOFLWUDQW�
'LSWHURFDUS�VSHFLHV�JLYH�SUREOHPV��$GGLWLRQDOO\�WKHUH�LV�VWLOO�D�ODFN�RI�NQRZOHGJH�LQ�QXUVHU\�
WHFKQLTXH�EHFDXVH�RI�WKH�ODUJH�QXPEHU�RI�GLIIHUHQW�WUHH�VSHFLHV��6FKXOWH���
�
����)LQDQFLDO�FRQVWUDLQWV�
3ROLWLFDO� GHFLVLRQV� GHWHUPLQH� WKH� EXGJHW� RI� SXEOLF� SURMHFWV�� 2QH� SUREOHPDWLF� LVVXH� LV� WKDW�
VWDWHPHQWV� UHJDUGLQJ� SURMHFW� FRVWV�PLJKW� RQO\� EH� SRVVLEOH� ULJKW� DIWHU� ILQLVKLQJ� WKH� DQDO\VLV��
1HYHUWKHOHVV��SURMHFWV�KDYH�WR�UHPDLQ�ZLWKLQ�WKH�EXGJHWDU\�IUDPHZRUN�JLYHQ�E\�WKH�SROLWLFDO�
GHFLVLRQ� PDNHUV�� 6KRXOG� D� &%$� FRPH� WR� WKH� UHVXOW� WKDW� WKH� SURMHFW� H[FHHGV� WKH� ILQDQFLDO�
FRQVWUDLQWV�EXW� WKDW� LW�JHQHUDWHV�D�SDUWLFXODU�KLJK�QHW�EHQHILW�DW� WKH�VDPH�PRPHQW�SROLWLFLDQV�
KDYH�WR�GHFLGH�ZKHWKHU�WR�LQFUHDVH�WKH�EXGJHW�RU�QRW��2OVFKHZVNL����
�
,Q�WKLV�FDVH�WKH�WKUHH�DOWHUQDWLYH�ODQG�XVH�V\VWHPV�DUH�DOUHDG\�LPSOHPHQWHG�DQG�D�*7=�SURMHFW�
WR�SURPRWH�WKH�PRVW�SURILWDEOH�DOWHUQDWLYH�RQ�D�ODUJH�VFDOH�LV�QRW�\HW�SODQQHG��+HQFH�WKHUH�LV�
QR�EXGJHG� WKDW�KDV� WR�EH�NHSW��7KLV� DQDO\VLV� MXVW�JDWKHUV� LQIRUPDWLRQ�DERXW� WKH�FRVWV�RI� WKH�
WKUHH� V\VWHPV��5HJDUGLQJ� WKH� UROH� RI� VPDOO� VFDOH� IDUPHUV�� ILQDQFLDO� FRQVWUDLQWV� SOD\� D�PDMRU�
UROH�IRU�WKHP��,W�VHHPV�WKDW�DOWKRXJK�WKH�VXSSO\�RI�$EDFD�FDQQRW�PHHW�WKH�GHPDQG�DQG�SULFHV�
IRU� ILEUH�DUH�VWLOO� ULVLQJ�� WKH�HVWDEOLVKPHQW�RI�H[WHQVLYH�$EDFD�SODQWDWLRQV� LV�KLQGHUHG�E\� WKH�
GLVDELOLW\�RI�WKH�IDUPHUV�WR�LQYHVW�LQWR�VHHGOLQJ�PDWHULDO�DQG�PDLQWHQDQFH��6LQFH�HVWDEOLVKPHQW�
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DQG�PDLQWHQDQFH�FRVWV�DUH�UHODWLYHO\�KLJK�D�SODQWDWLRQ�WDNHV�ILYH�\HDUV�WR�SD\�RII��7KLV�KLQGHUV�
VPDOO� VFDOH� IDUPHUV� WR� LQYHVW� LQWR� SODQWDWLRQV� ODUJHU� WKDQ� �� WR� ���� KD� �%ULQN���7KLV� DQDO\VLV�
FRXOG�FRPH� WR� WKH�FRQFOXVLRQ�� WKDW�D�0XVD� WH[WLOLV�SODQWDWLRQ� LV� WKDW�SURILWDEOH� WKDW� ILQDQFLDO�
VXSSRUW� IRU� IDUPHUV� LV� VWURQJO\� DGYLVHG� WR� RYHUFRPH� WKHLU� ILQDQFLDO� FRQVWUDLQWV�� ,Q� JHQHUDO��
FUHGLW�IDFLOLWLHV�IRU�VPDOO�VFDOH�IDUPHUV�DUH�QRW�DYDLODEOH�RQ�/H\WH��&$7$'�VWXGLHV���
�
����-XULGLFDO�FRQVWUDLQWV�
:KHQ� SODQQLQJ� DQG� LPSOHPHQWLQJ� SXEOLF� SURMHFWV�� WKH� OHJDO� IUDPHZRUN� RI� WKH� SDUWLFXODU�
FRXQWU\� KDV� WR� EH� REH\HG�� 7KLV� IUDPHZRUN� FRQVLVWV� IRU� H[DPSOH� RI� SURSHUW\� ULJKWV��
HQYLURQPHQWDO�SURWHFWLRQ�ODZV��EXLOGLQJ�UHJXODWLRQV��HWF��3URMHFWV�YLRODWLQJ�QDWLRQDO�ODZ�KDYH�
WR�EH�UHMHFWHG��2OVFKHZVNL����
�
,Q� /H\WH� ���� RI� WKH� WRWDO� ODQG� DUHD� DUH� RIILFLDOO\� FODVVLILHG� DV� IRUHVWODQG� �(DVWHUQ� 9LVD\DV�
6KDULQJ� 1HWZRUN��� 6HWWOHPHQWV� RU� DJULFXOWXUH� DUH� SURKLELWHG� ZLWKLQ� IRUHVWODQG�� 6HWWOHPHQW�
ZLWKLQ�IRUHVWODQG�LV�LOOHJDO�HYHQ�WKRXJK�WKLV�DUHD�LV�QRW�FRPSOHWHO\�IRUHVWHG��,OOHJDO�VHWWOHUV�LQ�
/H\WH�VXIIHU�IURP�FRQVWDQW�XQFHUWDLQW\��(YHQ�OHJDO�VHWWOHUV��IRU�H[DPSOH�WHQDQWV�RQ�QRQ�IRUHVW�
ODQG�DUH�KHVLWDQW�WR�HQJDJH�LQ�$EDFD�SURGXFWLRQ�VLQFH�WKH\�DUH�GHSHQGHQW�RQ�WKH�GHFLVLRQV�RI�
WKH�ODQGRZQHUV��1HWZRUNV����
�
$� IXUWKHU� MXULGLFDO� FRQVWUDLQW� VWURQJO\� DIIHFWV� WKH� SURILWDELOLW\� RI� WKH� UDLQIRUHVWDWLRQ� SURMHFW��
+DUYHVWLQJ� ORJV� HYHQ� RQ� SULYDWH� ODQG� LV� RQO\� DOORZHG� IRU� SHUVRQDO� XVH� DQG� WKLV� UHTXLUHV� D�
SHUPLW�� 7KH� SHUPLW� FRVWV� DURXQG� �� 86�� SHU� WUHH� DQG� KDOI� D� 86�� IRU� RQH� VWHP� RI� FRFRQXW�
OXPEHU��+HUH��D�QRQ�FRUUXSW�VWUXFWXUH�RI� WKH�FLYLO�VHUYLFH� LVVXLQJ� WKHVH�SHUPLWV� LV� LPSRUWDQW��
RWKHUZLVH�DQ�DGGLWLRQDO�DGPLQLVWUDWLYH�FRQVWUDLQW�ZRXOG�DULVH��7KH�VDOH�RI�ORJV�FXW�LQ�WKH�IRUHVW�
LV�QRW�DOORZHG��7KLV�UHVWULFWLRQ�LV�SDUWLDOO\�E\SDVVHG��6LQFH�LW�LV�SRVVLEOH�WR�VHOO�µVHFRQG�KDQG�
WLPEHU¶��WHPSRUDU\�KRXVHV�DUH�EXLOW��WRUQ�DSDUW�DIWHU�D�IHZ�ZHHNV�DQG�WKH�WLPEHU�LV�ILQDOO\�VROG�
�SHU��FRP��(G�0DQJDRDQJ���$�EHWWHU�ZD\�IRU�WKH�DGRSWHUV�RI�UDLQIRUHVWDWLRQ�IDUPLQJ�WR�OHJDOO\�
KDUYHVW�WKH�WUHHV�WKH\�SODQWHG�ZDV�WR�DSSO\�DV�DQ�µ,QWHJUDWHG�6RFLDO�)RUHVWU\�3URJUDPPH��,6)¶��
7KLV� ZDV� WKH� VWHZDUGVKLS� DJUHHPHQW� WR� PHHW� FHUWDLQ� FULWHULD� VHW� E\� WKH� 'HSDUWPHQW� RI�
(QYLURQPHQW�DQG�1DWXUDO�5HVRXUFHV��'(15���7KH�DGDSWRUV�DOVR�KDG�WR�UHJLVWHU�WKH�UHIRUHVWHG�
DUHDV�DQG� WKH�DPRXQW�RI�SODQWHG�VHHGOLQJV�RU� VDSOLQJV�DW� WKH�'(15��'LUNVPH\HU��� ,6)�GRHV�
QRW�H[LVW�DQ\PRUH��,W�KDV�EHHQ�UHSODFHG�E\�³&RPPXQLW\�EDVHG�IRUHVW�PDQDJHPHQW�DJUHHPHQW´�
�&%)0$���ZKLFK�LV�DZDUGHG�WR�SHRSOHV�RUJDQLVDWLRQV��7KLV�LV�D�FRPSOH[�SURFHGXUH�LQYROYLQJ�
D� VXUYH\� RI� WKH� DUHD�� D� IRUHVW� LQYHQWRU\�� IRUHVW�PDQDJHPHQW�SODQV�� DQQXDO�ZRUNSODQV�� ,W� FDQ�
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WKHQ� LQFOXGH� ³UHVRXUFH� XWLOLVDWLRQ� SHUPLWV´� 583V�� ZKLFK� GHWHUPLQHV� DQQXDO� DOORZDEOH� FXWV��
&%)0$�LV�GLIIHUHQW�IURP�D�FHUWLILFDWH�RI�VWHZDUGVKLS�FRQWUDFW��&6&��ZKLFK�LV�D�FRQWUDFW�ZLWK�
DQ�LQGLYLGXDO�ZLWK�VLPLODU�FRQWHQWV��7KHQ�DJDLQ�WKHUH�LV�WKH�SRVVLELOLW\�WR�UHJLVWHU�SULYDWH�IRUHVW�
SODQWDWLRQV��ZKLFK�ZLOO� WKHQ� ODWHU� HQWLWOH� WR� FXWWLQJ� SHUPLWV��7KLV� SURFHGXUH� LV� VXIILFLHQW� IRU�
UDLQIRUHVWDWLRQ�� LI� LW� LV� RQ� SULYDWH� ODQG� �$	'��� RWKHUZLVH� D� &%)0$� RU� &6&� KDV� WR� EH�
REWDLQHG��
�
��
����$GPLQLVWUDWLYH�FRQVWUDLQWV�
&RQVWUDLQWV� RI� WKLV� W\SH� DUH� PDLQO\� UHODWHG� WR� WKH� FDSDFLW\� DQG� FDSDELOLW\� RI� DGHTXDWH�
DXWKRULWLHV�� ,Q� WKLV� FDVH� WKH� WKLUG� DOWHUQDWLYH�� WKH� UDLQIRUHVWDWLRQ� SURMHFW� QHHGV� DGHTXDWH�
WUDLQLQJ� IRU� WKH� IDUPHUV� VLQFH� VHOHFWLRQ�RI� WUHH� VSHFLHV� DQG� WKH�RUGHU� LQ�ZKLFK� WKHVH� VSHFLHV�
VKRXOG�EH�SODQWHG�GHFLGHV�RYHU�IDLOXUH�RU�VXFFHVV��7KLV�UHTXLUHV�LQVWUXFWLRQDO�ZRUN�ZKLFK�KDV�
WR�EH�GHOLYHUHG�E\�WKH�ORFDO�IRUHVWHUV�RU�HQYLURQPHQWDO�DQG�GHYHORSPHQW�DJHQFLHV���
�
�
����3ROLWLFDO�FRQVWUDLQWV��
7KH�JRDOV�DLPHG�DW�E\�D�VSHFLILF�SURMHFW�FDQ�GLIIHU�IURP�WKH�JRDOV�IRUPXODWHG�E\�SROLWLFLDQV��$�
SURMHFW�FRXOG�EH�UHMHFWHG�ZKHQ�LWV�HIIHFWV�DUH�QRW�LQ�OLQH�ZLWK�WKHVH�SROLWLFDO�DLPV��&RQVLGHULQJ�
SXEOLF�SURMHFWV��FHUWDLQ�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�PLQLPXP�UHTXLUHPHQWV�PLJKW�EH�VHW�E\�WKH�
SROLWLFDO� GHFLVLRQ�PDNHUV��ZLWK� WKH� UHVXOW� WKDW� SURMHFWV�� ZKLFK� GR� QRW� IXOILO� WKRVH�PLQLPXP�
FRQGLWLRQV��KDYH�WR�EH�UHMHFWHG�GXULQJ�SURMHFW�SODQQLQJ��2OVFKHZVNL���
��
5HIHUULQJ�WR�WKH�ODQG�XVH�DOWHUQDWLYHV�LQ�/H\WH��QRQH�RI�WKHVH�DOWHUQDWLYHV�FRQWUDGLFWV�SROLWLFDO�
JXLGHOLQHV��7KH�RQO\�WKLQJ�WR�EH�PHQWLRQHG�LV�WKH�GLIIHUHQFH�EHWZHHQ�DSSURDFKHV�RI�WKH�'(15�
DV� VWDWH� LQVWLWXWLRQ�� ZKR� SURPRWHV� WKH� XVH� DQG� SODQWLQJ� RI� IDVW� JURZLQJ�� H[RWLF� VSHFLHV� IRU�
UDSLG� UHIRUHVWDWLRQ�� DQG� WKH� *7=� DV� IRUHLJQ� GHYHORSPHQW� DLG� RUJDQL]DWLRQ�� ZKR� IROORZ�
WHQGHQFLHV�RI� WKHLU�RZQ�JRYHUQPHQWV�DQG� IRFXV�PRUH�RQ�FORVH�WR�QDWXUH�DSSURDFKHV�DQG� WKH�
XVH� RI� QDWLYH� VSHFLHV��%RWK� DSSURDFKHV� DUH� DFFHSWHG� LQ� WKH� FRXQWU\� DQG� WKH� WZR� LQVWLWXWLRQV�
WROHUDWH�WKH�UHVSHFWLYH�GLIIHUHQFHV��
�
�
�
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��6HOHFWLQJ�IHDVLEOH�DOWHUQDWLYHV��
�
7KH� TXDOLW\� RI� D� FRVW�EHQHILW� DQDO\VLV� DQG� LWV� UHVXOW� GHSHQGV� VWURQJO\� RQ� WKH� VHOHFWHG�
DOWHUQDWLYHV��$PRQJ�WKH�VXJJHVWLRQV�IRU�SURMHFW�DOWHUQDWLYHV�WKH�RQHV�ZKLFK�VHHP�WR�EH�PRVW�
SURILWDEOH�DQG�ZKLFK�DUH�QRW�LQIOLFWLQJ�ZLWK�WKH�FRQVWUDLQWV�VKRXOG�EH�VHOHFWHG�IRU�WKH�DQDO\VLV�
�+DQXVFK����
�
7DEOH���JLYHV�D�URXJK�LGHD�DERXW�WKH�DJULFXOWXUDO�VLWXDWLRQ�LQ�WKH�(DVWHUQ�9LVD\DV�DQG�SUHVHQWV�
SURGXFWLRQ�YROXPHV�RI�LPSRUWDQW�DJULFXOWXUDO�SURGXFWV�LQ�(DVWHUQ�9LVD\DV�LQ�������
�
7DEOH����9ROXPH�RI�3URGXFWLRQ�%\�&URSV��(DVWHUQ�9LVD\DV��������LQ�PHWULF�WRQV���
�

&URS� 9ROXPH��PW��
&RFRQXW��QXWV�� �����������
6XJDUFDQH� ���������

5LFH� ��������
%DQDQD� ���������
&DUQRWH� ��������
&DVVDYD� �������
&RUQ� �������

$EDFD�ILEUH� �������
3LQHDSSOH� ������
0DQJR� ����
6RXUFH��'$������30('�	�%XUHDX�RI�$JULFXOWXUDO�6WDWLVWLFV��5HJLRQ�±�9,,,��'D�$PDV�����,Q� ����� �������� KHFWDUHV� RI� WKH� ODQG� DUHD� RI� /H\WH� ZHUH� FRYHUHG� ZLWK� FRFRQXW� SODQWDWLRQ�

�'LUNVPH\HU���6LQFH�/H\WH�KDV�D�VL]H�RI���������KD��FRFRQXW�SODQWDWLRQV�FRYHU��������RI�WKH�
WRWDO�ODQG�DUHD��6HH�WDEOH������,Q������$EDFD�ZDV�JURZQ�RQ����������KHFWDUHV��WKLV�HTXDOV������
��RI�/H\WH¶V�ODQG�DUHD��),'$����
�
�
�
�
�
�
�
�
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7DEOH����/DQG�XVH�LQ�/H\WH�UHIHUUHG�WR�DUHD�
/DQG�XVH� $UHD�>KD@� $UHD�>�@�
&RFRQXW�3ODQWDWLRQ� �������� �������
6KUXE�DQG�*UDVVODQG� �������� �����
5LFH� ������� �����
)RUHVW� ������� �����
2WKHU�$JULFXOWXUH� ������� ����
0LVFHOODQHRXV� ������� ����
7RWDO� �������� ������

�����������������������������������������������������6RXUFH��'LUNVPH\HU�
�
7KH�H[WHQVLYH�DPRXQW�RI�FRFRQXW�SODQWDWLRQV�LQ�/H\WH�H[SODLQV�ZK\�$EDFD�LV�PRVWO\�SODQWHG�
XQGHU� FRFRQXW��$EDFD�SODQWDWLRQV�EHQHDWK� FRFRQXW� DUH� D� FRPPRQ�VLJKW�RQ�/H\WH�� HVSHFLDOO\�
DORQJ� WKH� URDG� IURP� %D\ED\� WR� 7DFOREDQ�� 7KHUHIRUH� WKLV� DOWHUQDWLYH� ZDV� VHOHFWHG� IRU� WKH�
ILQDQFLDO�DQDO\VLV�RI�D�&%$���
�
8VLQJ�D�PL[�RI�IRUHVW�WUHHV��PDLQO\�IUXLW�WUHHV��ZDV�DOVR�SUDFWLFHG�IDLUO\�RIWHQ��&RQFUHWH�ILJXUHV�
DERXW�WKH�DUHD�SODQWHG�ZLWK�WKH�YDULRXV�FRPELQDWLRQV�EHWZHHQ�$EDFD�DQG�VKDGH�WUHHV�DUH�QRW�
DYDLODEOH�� �(VSHFLDOO\�WKH�DOWHUQDWLYH�RI�$EDFD�LQ�FRPELQDWLRQ�ZLWK�$FDFLD�PDQJLXP�VHHPHG�
WR�EH�KLJKO\�SURILWDEOH��DOWKRXJK�WKLV�FRPELQDWLRQ�VHHPV�WR�SOD\�D�PLQRU�UROH�LQ�/H\WH��,W�ZDV�
DOVR�VHOHFWHG�IRU�WKH�DQDO\VLV��,QWHUHVWLQJ�TXHVWLRQ�IRU�WKLV�&%$�LV�ZKHWKHU�WKH�OHVV�LPSRUWDQW�
FRPELQDWLRQ� RI� $EDFD� ±� DFDFLD� LV� PRUH� SURILWDEOH� WKDQ� WKH� FRPPRQO\� SODQWHG� $EDFD� ±�
FRFRQXW�DOWHUQDWLYH��
�
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)RUHVW�/DQGV�ZHUH�RQFH�WKH�PRVW�LPSRUWDQW�QDWXUDO�UHVRXUFH�LQ�/H\WH��'XH�WR�WKH�GHSOHWLRQ�RI�
IRUHVWV�IURP�����LQ������WR�����LQ������VRLO�GHJUDGDWLRQ�LQ�WHUPV�RI�QXWULHQW�OHDFKLQJ�DQG�
GLUHFW� VRLO� ORVVHV� WKURXJK�HURVLRQ� DUH� D�PDMRU�SUREOHP� LQ�/H\WH��'RZQVWUHDP� WKLV� UHVXOWV� LQ�
RII�VKRUH�VLOWDWLRQ�DQG�VXGGHQ�WHPSRUDU\�IORRG�FDWDVWURSKHV�OLNH�LQ�6RXWKHUQ�/H\WH�LQ�-DQXDU\�
������ )LJXUHV� IURP�6RXWKHUQ�/H\WH� SURYLQFH� LQGLFDWH� WKDW� ����RI� GHVLJQDWHG� IRUHVW� ODQG� LV�
XQGHU� DJULFXOWXUDO� SURGXFWLRQ�� /LPLWHG� DYDLODELOLW\� RI� VXLWDEOH� DJULFXOWXUDO� ODQG� DQG� LOOHJDO�
ORJJLQJ�DUH�WKH�PDLQ�UHDVRQV�IRU�IRUHVW�GHVWUXFWLRQ�RQ�/H\WH��&$7$'�VWXGLHV���$Q�H[WHQVLYH�
HVWDEOLVKPHQW�RI� UDLQIRUHVWDWLRQ� VLWHV� FRXOG� VORZ�GRZQ� VRLO� HURVLRQ�RU� HYHQ� UHVWRUH� VRPH�RI�
/H\WH¶V� IRUHVW��:KHWKHU� WKH� LQWURGXFWLRQ� RI� µUDLQIRUHVWDWLRQ� IDUPLQJ¶� RQ� ODUJH� VFDOH�ZLOO� EH�
VXFFHVVIXO� GHSHQGV� WR� D� KLJK� GHJUHH� RQ� LWV� SURILWDELOLW\�� %HKLQG� WKH� FDPSXV� RI� /68� WKH�
LQVWLWXWH�IRU�IRUHVWU\�KDG�VXFFHVVIXOO\�SODQWHG�D�UDLQIRUHVWDWLRQ�VLWH����\HDUV�DJR��7KH�SURMHFW�
VHHPHG�QRW�RQO\�DGYDQWDJHRXV�IURP�WKH�HFRORJLFDO�EXW�DOVR�IURP�WKH�HFRQRPLF�SRLQW�RI�YLHZ��
+HQFH�D�&%$�RI�D�UDLQIRUHVWDWLRQ�VLWH�ZDV�WDNHQ�LQWR�DFFRXQW�DV�WKLUG�DSSURDFK��
�
7KH�IROORZLQJ�SDUW�JLYHV�DQ�LQWURGXFWLRQ�RQ�WKH�SODQWV�DQG�WUHHV�LQYROYHG�LQ�WKH�WKUHH�GLIIHUHQW�
ODQG�XVH�V\VWHPV��µ$EDFD�DQG�FRFRQXW¶��µ$EDFD�DQG�$FDFLD�PDQJLXP¶�DQG�WKH�PDQDJHPHQW�RI�
D� UDLQIRUHVWDWLRQ� VLWH�� 'HQGURORJLFDO� IDFWV� DERXW�0XVD� WH[WLOLV��&RFRV� QXFLIHUD� DQG� $FDFLD�
PDQJLXP��WKHLU�GLVWULEXWLRQ��SURSDJDWLRQ��DQG�XVHV�ZLOO�EH�H[SODLQHG�LQ�GHWDLO��(PSKDVLV�LV�SXW�
RQ�WKH�DPRXQWV�RI�SURGXFWLRQ�LQ�WKH�3KLOLSSLQHV�DQG�(DVWHUQ�9LVD\DV��)XUWKHU�RQ��LI�DYDLODEOH��
WKH�WUHQGV�UHJDUGLQJ�WKHVH�DPRXQWV�DQG�SULFHV�IRU�SURGXFWV�DUH�JLYHQ���
�
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����0XVD�WH[WLOLV�DQG�&RFRV�QXFLIHUD������
����������������������������������������������
������0XVD�WH[WLOLV��
$EDFD�EHORQJV�WR�WKH�IDPLO\�0XVDFHDH�DQG�LV�VLPLODU�WR�EDQDQD�LQ�DSSHDUDQFH�H[FHSW�WKDW�WKH�
OHDYHV�DUH�VPDOOHU��XSULJKW�DQG�QDUURZHU��$EDFD�SURYLGHV�DQ�H[FHOOHQW�VRXUFH�RI�ILEUH��FRUGDJH�
DQG� SXOS�� /LNH� EDQDQD�� $EDFD� LV� DOVR� D� PDMRU� H[SRUW� JRRG� DQG� SOD\V� D� NH\� UROH� LQ�
VWUHQJWKHQLQJ�WKH�3KLOLSSLQHV¶�HFRQRP\��%DMHW���
�
2ULJLQ��
$EDFD� �0XVD� WH[WLOLV�� 1pH�� RU� 0DQLOD� KHPS� LQ� LQWHUQDWLRQDO� WUDGH� LV� LQGLJHQRXV� WR� WKH�
3KLOLSSLQHV�EXW�KDV�EHHQ�LQWURGXFHG�WR�0DOD\VLD��,QGRQHVLD�DQG�&HQWUDO�$PHULFD��7KH�SUHVHQW�
]RQH�RI�VXFFHVVIXO�FXOWLYDWLRQ�OLHV�DSSUR[LPDWHO\�EHWZHHQ���6�DQG����1�ODWLWXGH��&RPPHUFLDO�
FXOWLYDWLRQ�LV�PDLQO\�FRQFHQWUDWHG�LQ�WKH�3KLOLSSLQHV�DQG�(FXDGRU�DQG�ODWHO\�LQ�,QGRQHVLD���
�
7UDGH�DQG�SURGXFWLRQ��SULFHV��
,Q�WKH�\HDUV�EHWZHHQ������DQG������WKH�DYHUDJH�DQQXDO�ZRUOG�SURGXFWLRQ�RI�$EDFD�ZDV�DERXW�
������� W� �%ULQN���7KH�PDMRU�SURGXFHUV�ZHUH� WKH�3KLOLSSLQHV�ZLWK�������� W� IURP���������KD�
�%ULQN��%DMHW���(FXDGRU�SURGXFHG��������KD��,Q�����������DQ�DQQXDO�DYHUDJH�RI��������W�RI�
$EDFD� ILEUH� ZDV� WUDGHG� LQWHUQDWLRQDOO\� RI� ZKLFK� WKH� 3KLOLSSLQHV� H[SRUWHG� ������� W�� ZKLFK�
HTXDOV�����VKDUH�RQ�WKH�ZRUOG�PDUNHW��(FXDGRU�H[SRUWHG��������W��0DLQ�,PSRUWHUV�RI�$EDFD�
WUDGHG�RQ�WKH�ZRUOG�PDUNHW�ZHUH�WKH�8QLWHG�.LQJGRP���������W�\HDU���WKH�8QLWHG�6WDWHV�������
W�\HDU���-DSDQ�������W�\HDU��DQG�6SDLQ�������W�\HDU���7KH�UHVW�LV�VKDUHG�E\�RWKHU�FRXQWULHV�OLNH�
)UDQFH�� ,QGLD�� .RUHD�� &DQDGD�� ,WDO\�� %HOJLXP�� WKH� 1HWKHUODQGV�� (J\SW� DQG� 0R]DPELTXH�
�%ULQN���7KH�DYHUDJH�DQQXDO�H[SRUW�HDUQLQJV�RI�WKH�3KLOLSSLQHV�IURP�$EDFD�ILEUH�DQG�SURGXFWV�
LQ�����������ZHUH�DERXW����PLOOLRQ�86���7KH�GRPHVWLF�LQGXVWU\�XVHG��������W�RI�ZKLFK������
ZHUH�IRU�SXOS�DQG�SDSHU�PDNLQJ�������IRU�FRUGDJH�DQG������IRU�ILEUH�FUDIWV��7KH�SURGXFWLRQ�
RI�$EDFD� ILEUH� LQFUHDVHG� DW� WKH� UDWH�RI�������SHU� DQQXP� �'D�$PDV���7KH� LQWHUQDWLRQDO� DQG�
IRUHLJQ�GHPDQG�IRU�$EDFD�ILEUH�LV�VWLOO�LQFUHDVLQJ��7KLV�EHQHILWV�WKH�3KLOLSSLQHV¶�HFRQRP\��LQ�
SDUWLFXODU�ZLWK�UHVSHFW�WR�IRUHLJQ�H[FKDQJH�HDUQLQJV�DQG�HPSOR\PHQW��:HVWSKDO�DQG�-DQVHQ���
$QG� WKH� GHPDQG� LV� H[SHFWHG� WR� LQFUHDVH� LQ� WKH� IXWXUH� HYHQ� PRUH�� $V� WHFKQRORJ\� HYROYHV�
UDSLGO\�� PRUH� YDULHG� XVHV� RI� $EDFD� DUH� EHLQJ� GLVFRYHUHG�� ,Q� YLHZ� RI� WKH� JURZLQJ�
HQYLURQPHQWDO� KD]DUGV� SRVHG� E\� QRQ±ELRGHJUDGDEOH� PDWHULDOV�� LQGXVWULDOL]HG� FRXQWULHV� DUH�
EHJLQQLQJ�WR�FRQVLGHU�PRUH�HQYLURQPHQW�IULHQGO\�UDZ�PDWHULDOV��VXFK�DV�$EDFD��%ULQN����
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$W�SUHVHQW�WKH�LQFUHDVLQJ�GHPDQG�LV�QRW�PHW�E\�WKH�KRPH�LQGXVWU\�RI�WKH�3KLOLSSLQHV��%ULQN���
7DEOH���JLYHV�SULFHV�SHU�$EDFD�ILEUH��7KH�JUDGHV�µ6�¶��µ,¶��µ*¶�VWDQG�IRU�KLJK�TXDOLW\���
�
7DEOH����3ULFHV�SHU�NJ�RI�$EDFD�ILEUH�E\�JUDGH�LQ�3KLOLSSLQH�3HVRV�
*UDGH� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
6�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
,� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
*� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

6RXUFH��),'$�
(DVWHUQ�9LVD\DV�VXSSOLHG�WKH�EXON�RI�WKH�SURGXFW�FRQWULEXWLQJ�����RI�WKH�WRWDO�SURGXFWLRQ�RI�
WKH�3KLOLSSLQHV��'D�$PDV���7KH�QH[W�WDEOH�VKRZV�WKH�DUHD�SODQWHG�LQ�/H\WH�LQ�KHFWDUHV�DQG�WKH�
DPRXQW�RI�SURGXFWLRQ�LQ�PHWULF�WRQV��
��
7DEOH����$UHD�SODQWHG�ZLWK�$EDFD�DQG�SURGXFWLRQ�LQ�/H\WH��KD�DQG�PW���
<HDU� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
�KD�� �������� �������� �������� �������� �������� ��������� ��������� ��������� ��������� ���������
�PW�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

6RXUFH��),'$��
$UHD��SODQWHG�ZLWK�$EDFD�LQ�/H\WH
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P
W DPRXQW�RI�$EDFD

SURGXFHG�LQ�PW

�
�)LJ����DQG����DUHD�SODQWHG�ZLWK�$EDFD�DQG�SURGXFWLRQ�LQ�/H\WH�

)LJXUHV� �� DQG� �� LOOXVWUDWH� WKH�
WUHQGV�RI�SURGXFWLRQ��EDVHG�RQ�
WKH�DPRXQWV�JLYHQ�LQ�7DEOH����
:KLOH� WKH� DUHD� SODQWHG� ZLWK�
$EDFD�KDV�GRXEOHG�IURP������
WR� ������ WKH� DPRXQW� RI�
SURGXFWLRQ� VWD\HG� HTXDO��
3URGXFWLRQ� VLWHV� ORVW� LQ�
SURILWDELOLW\�� 7KLV� LV� PRVW�
SUREDEO\� GXH� WR� D� ORVV� LQ� VRLO�
IHUWLOLW\� FRPELQHG�ZLWK� D� ODFN�
RI� ILQDQFLDO� UHVRXUFHV� IRU�
IHUWLOL]HUV�DQG�WR�VRPH�DPRXQW�
WR� WKH� VSUHDGLQJ� %XQFK\� WRS�
GLVHDVH���
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'HVFULSWLRQ��
0XVD� WH[WLOLV� LV� D� WXIWHG��SHUHQQLDO�KHUE��XS� WR���P� WDOO��JURZLQJ� LQ�D�FOXPS�DQG� ORRNV�YHU\�
VLPLODU� WR� 0XVD� PXVD� VSHFLHV�� ,WV� URRWV� DUH� DOO� DGYHQWLWLRXV�� DULVLQJ� IURP� WKH� FRUP��
3VHXGRVWHPV�������P�KLJK��������FP�LQ�GLDPHWHU�DW�EDVH��PRVWO\�JUHHQ�LQ�FRORXU��VRPHWLPHV�
LUUHJXODUO\� VWUHDNHG�GHHS�EURZQ�� UHG��SXUSOH�RU�HYHQ�DOPRVW�EODFN� WRZDUGV� WKH�EDVH��EHDULQJ�
XS� WR���� OHDYHV�� ,QIORUHVFHQFH�D�GURRSLQJ�VSLNH��FRQVLVWLQJ�RI�EUDFWV�DQG�IORZHUV� LQ�D[LOV�RI�
EUDFWV��)UXLW�EXQFK�KRUL]RQWDO��OD[��)UXLWV�QDUURZO\�RYRLG�RU�HOOLSVRLG������FP������FP��6HHGV�
DUH�QXPHURXV�DQG�YHU\�LUUHJXODU�LQ�VKDSH��DERXW�����PP������PP��%ULQN�������
�
(FRORJ\��
$EDFD� LV� D� SODQW� RI� WKH� KRW� KXPLG� WURSLFV�� ,Q� WKH�3KLOLSSLQHV� LW� LV� XVXDOO\�JURZQ� LQ� UHJLRQV�
EHORZ� ���� P� ZLWK� D� ZHOO�GLVWULEXWHG� UDLQIDOO� RI� ���������� PP� SHU� DQQXP�� DQ� DYHUDJH�
WHPSHUDWXUH� RI� DERXW� ���&� DQG� D� UHODWLYH� KXPLGLW\� RI� DERXW� ����� ,W� JURZV� EHVW� RQ� IULDEOH�
ZHOO�GUDLQHG� ORDPV�� ULFK� LQ� RUJDQLF� PDWWHU� DQG� SRWDVK�� ,W� FDQQRW� VWDQG� ZDWHUORJJLQJ�� ,W� LV�
HDVLO\�GDPDJHG�E\�KLJK�ZLQGV�DQG�ZLQGEUHDNV�VKRXOG�EH�SURYLGHG��%ULQN��������
�
*URZWK�DQG�SURSDJDWLRQ��
(PHUJHQFH� LV� FRPSOHWHG� ����ZHHNV� DIWHU� VRZLQJ�� EXW� YHJHWDWLYH� GHYHORSPHQW� LV� YHU\� VORZ��
*URZWK�DFFHOHUDWHV�DIWHU�����PRQWKV��)ORZHULQJ�VWDUWV�������PRQWKV�DIWHU�SODQWLQJ��7LPH� WR�
IUXLW�PDWXULW\� UDQJHV� IURP�������PRQWKV�XQGHU�QRUPDO�FRQGLWLRQV�EXW� WDNHV�ORQJHU�DW�KLJKHU�
DOWLWXGHV��,I�QRW�KDUYHVWHG�EHIRUH��WKH�VWHP�GLHV�DIWHU�WKH�IUXLW�KDV�ULSHQHG���
�
$EDFD�FDQ�EH�SURSDJDWHG�E\�VXFNHUV��FRUPV�RU�VHHG��3URSDJDWLRQ�E\�VHHG�LV�QRW�UHFRPPHQGHG�
EHFDXVH� WKH� SODQWV� WDNH� ���� \HDUV� ORQJHU� WR�PDWXUH� DQG� DUH� QRW� WUXH� WR� W\SH�� VLQFH�$EDFD� LV�
KLJKO\� KHWHUR]\JRXV�� 7KH� XVH� RI� VXFNHUV� DQG� FRUPV� �RU� FRUP� VHFWLRQV�� µVHHG� SLHFHV¶�� LV�
UHFRPPHQGHG�IRU�FRPPHUFLDO�SURSDJDWLRQ�RI�$EDFD��,Q�WKH�SUHSDUDWLRQ�RI�FRUPV��FDUH�VKRXOG�
EH�WDNHQ�QRW�WR�GHVWUR\�WKH�EXG�H\HV��0DVV�SURSDJDWLRQ�RI�$EDFD�LV�QRZ�GRQH�WKURXJK�LQ�YLWUR�
FXOWXUH��7LVVXH�FXOWXUHG�$EDFD�SODQWV�DUH�XVHG�LQ�UHSODQWLQJ�SURJUDPPHV��HVSHFLDOO\�LQ�%LFRO��
0DWXUHG�VXFNHUV�LQWHQGHG�DV�SODQWLQJ�PDWHULDO�DUH�XVHG�DV�UHSODQWV�LQ�YDFDQW�VSDFHV�LQ�DOUHDG\�
HVWDEOLVKHG�SODQWDWLRQV��HVSHFLDOO\�ZKHQ�VRXUFHV�RI�DOWHUQDWLYH�SODQWLQJ�PDWHULDO�DUH�TXLWH�IDU�
DZD\���
�
�
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,Q� ODUJH�VFDOH� RSHUDWLRQV� LW� LV� DGYLVDEOH� ILUVW� WR� HVWDEOLVK� DQ� $EDFD� QXUVHU\� WR� SURGXFH� WKH�
QHFHVVDU\�SODQWLQJ�PDWHULDO��$Q�$EDFD�QXUVHU\�RQH�KD�LQ�VHL]H��SODQWHG�LQ�GRXEOH�URZV�VSDFHG�
������P����P�ZLOO�SURGXFH�DSSUR[LPDWHO\�������µVHHG�SLHFHV¶�DIWHU�RQH�\HDU��7KLV�LV�HQRXJK�
WR�SODQW����KD�RQ�WKH�VTXDUH�DW�D�VSDFLQJ�RI��P���P��µ6HHG�SLHFHV¶�DUH�SODQWHG�LQ�������FP�
GHHS� KROHV� VSDFHG� �� P� � �� P� IRU� RUGLQDU\�� VL]HG� FXOWLYDUV� DQG� �� ����� P� � �� P� IRU� PRUH�
YLJRURXV� FXOWLYDUV��'HSHQGLQJ� RQ� VSDFLQJ�� SODQWLQJ�PHWKRG� �VTXDUH�� WULDQJXODU�� GRXEOH� URZ��
DQG�FXOWLYDU�SODQWLQJ�GHQVLWLHV�YDU\�EHWZHHQ������WR������SODQWV�KD��3ODQWLQJ�LV�EHVW�GRQH�DW�
WKH�RQVHW�RI� WKH� UDLQ\�VHDVRQ��3ODQWLQJ�FRYHU� WUHHV�� VXFK�DV�(U\WKULQD� IXVFD��$OEL]LD� IDOFDWD��
/HXFDHQD� OHXFRFHSKDOD�� 'XULR� ]LEHWKLQXV�� /DQVLXP� GRPHVWLFXP�� $UWRFDUSXV� KHWHURSK\OOXV�
$FDFLD�PDQJLXP�RU�&RFRV�QXFLIHUD� LV� UHFRPPHQGHG� WR�SURYLGH�VKDGH�VLQFH�$EDFD� LV�HDVLO\�
GDPDJHG� E\� H[FHVVLYH� KHDW� DQG� VWURQJ�ZLQGV�� ,QWHUFURSV� VXFK� DV� XSODQG� ULFH��PXQJEHDQ� RU�
RWKHU�OHJXPLQRXV�FURSV�PD\�EH�SODQWHG�IRU�DGGLWLRQDO�LQFRPH�DQG�WR�UHGXFH�VRLO�HURVLRQ��2Q�
VPDOO�IDUPV�LQ�WKH�3KLOLSSLQHV��$EDFD�LV�QRUPDOO\�SODQWHG�LUUHJXODUO\�EHWZHHQ�IHOOHG�WUHHV��
�
6KDOORZ�FXOWLYDWLRQ�DQG� ULQJ�ZHHGLQJ� LV�FDUULHG�RXW�DW�����PRQWK� LQWHUYDOV� IRU�XS� WR�D�\HDU��
8QGHUEUXVKLQJ� ZHHGV� DQG� FXWWLQJ� GULHG� OHDYHV� LV� GRQH� GXULQJ� WKH� VXFFHHGLQJ� \HDUV� DW�
TXDUWHUO\�LQWHUYDOV�EHIRUH�DSSO\LQJ�IHUWLOL]HU�DQG�EHIRUH�KDUYHVWLQJ��'UDLQDJH�FDQDOV�VKRXOG�EH�
FRQVWUXFWHG�WR�DOORZ�EHWWHU�DHUDWLRQ�EHFDXVH�$EDFD�FDQQRW�ZLWKVWDQG�ZDWHUORJJHG�FRQGLWLRQV��
'U\�DQG�KDQJLQJ� OHDYHV��VKUXEV�DQG�JUDVVHV�DUH�SHULRGLFDOO\� UHPRYHG�E\�ULQJ�ZHHGLQJ��VWULS�
ZHHGLQJ� RU� JHQHUDO� ZHHGLQJ�� 3UXQLQJ� DQG� WKLQQLQJ� DUH� GRQH� E\� UHPRYLQJ� H[FHVV� \RXQJ�
VXFNHUV��OHDYLQJ�DERXW���VXFNHUV�SHU�KLOO�WR�PDWXUH�HYHU\�\HDU�WR�DYRLG�RYHUFURZGLQJ��
�
)HUWLOL]DWLRQ��
,Q� HVWDEOLVKHG� SODQWDWLRQV� 13.� IHUWLOL]HU� LV� DSSOLHG� EHIRUH� DQG� DIWHU� WKH� UDLQ\� VHDVRQ��
GHSHQGLQJ� XSRQ� WKH� DSSHDUDQFH� RI� WKH� VWDQG�� �6HH� FKDSWHU� ���� 3K\VLFDO� FRQVWUDLQWV��0XVD�
WH[WLOLV�IRU�GHWDLOV��&RPSDUHG�ZLWK�RWKHU�FURSV��$EDFD�UHTXLUHV�PLQLPDO�FDUH�DQG�LQ�PRVW�FDVHV�
WKH� SODQWV� DUH� MXVW� OHIW� WR� JURZ� DW� WKHLU� RZQ� UDWH� XQWLO� PDWXULW\�� 7KH� GXUDWLRQ� RI� SURILWDEOH�
SURGXFWLRQ�YDULHV�DFFRUGLQJ�WR�FXOWLYDU�DQG�JURZLQJ�FRQGLWLRQV��,Q�SURSHUO\�PDLQWDLQHG�DUHDV�
SURGXFWLRQ�PD\�QRW�GHFOLQH�IRU�RYHU����\HDUV��:HVWSKDO�DQG�-DQVHQ���7KH�DQQXDO�ILEUH�\LHOG�RI�
$EDFD�UDQJHV�IURP�����������W�KD��DYHUDJLQJ������W�KD�GHSHQGLQJ�RQ�FXOWLYDU�DQG�ORFDWLRQ���
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+DUYHVW��\LHOG�DQG�SURFHVVLQJ��
$EDFD� SVHXGRVWHPV� DUH� FRQVLGHUHG� PDWXUH� DQG� VKRXOG� EH� KDUYHVWHG� ZKHQ� WKH� IODJOHDI� �D�
UXGLPHQWDU\� OHDI�� PXFK� UHGXFHG� LQ� VL]H�� DSSHDUV�� ZKLFK� SUHFHGHV� WKH� DSSHDUDQFH� RI� WKH�
LQIORUHVFHQFH��7KH�ILUVW�KDUYHVW�GHSHQGV�XSRQ�WKH�FXOWLYDU�XVHG��WKH�HQYLURQPHQWDO�FRQGLWLRQV�
DQG� WKH�FXOWXUDO�PHWKRGV�HPSOR\HG��$EDFD�JURZQ�DW�KLJKHU�DOWLWXGHV�XVXDOO\� WDNHV� ORQJHU� WR�
PDWXUH� WKDQ� WKDW� JURZQ�DW� ORZHU�HOHYDWLRQV��8QGHU�QRUPDO�FRQGLWLRQV� WKH� ILUVW�KDUYHVW� WDNHV�
SODFH� ������ PRQWKV� DIWHU� SODQWLQJ�� 6XEVHTXHQW� KDUYHVWV� DUH� GRQH� HYHU\� ���� PRQWKV� LQ�
IDYRXUDEOH� DUHDV� DQG� HYHU\� ����PRQWKV� XQGHU� OHVV� IDYRXUDEOH� FRQGLWLRQV��+DUYHVWLQJ�$EDFD�
FRQVLVWV� RI� WRSSLQJ� WKH� SODQW� E\� FXWWLQJ� WKH� OHDI� FURZQ� DW� WKH� EDVH� RI� WKH� OHDI� EODGHV�� DQG�
WXPEOLQJ�WKH�WRSSHG�SVHXGRVWHPV�ZLWK�D�VODQWLQJ�FXW�QHDU�JURXQG�OHYHO��%ULQN���
�
$EDFD� ILEUH� LV� FRQWDLQHG� IURP� WKH� YDVFXODU� EXQGOHV� RI� WKH� OHDI� VKHDWKV� WKDW� IRUP� D� WKLFN�
SVHXGRVWHP�� ,Q�FURVV�VHFWLRQ�HDFK� OHDI�VKHDWK�FRQVLVWV�RI� WKUHH� OD\HUV��DQ�RXWHU� ILEURXV�OD\HU�
ZLWK� ORQJ� DQG� VWURQJ� ILEUHV�� D�PLGGOH� OD\HU�ZKLFK� KDV� SDUWLWLRQHG� DLU� FDQDOV� DQG� FRQWDLQV� D�
VPDOO�TXDQWLW\�RI�ZHDN� ILEUH�DQG�DQ� LQQHU� OD\HU�ZKLFK�GRHV�QRW�FRQWDLQ�DQ\�ILEUH��7KH�ILEUH�
IURP� WKH� RXWHU� OD\HU� LV� WKH� VR� FDOOHG� SULPDU\� ILEUH� XVHG� IRU� LQGXVWULDO� SXUSRVHV�� )UHVKO\� FXW�
SODQW�VWHPV�FRQWDLQ�����PRLVWXUH�DQG�����WR����ILEUH��%ULQN����
�
7KH�OHDI�VKHDWKV�DUH�SHHOHG�RII�WKH�SVHXGRVWHP��,Q�D�SURFHVV�FDOOHG�WX[\LQJ��WKH�VWULSV�RI�WKH�
OHDI�VKHDWKV� FRQWDLQLQJ� WKH� ILEUH� DUH� WRUQ� RII�� 7KH� WX[LHV� DUH� VWULSSHG� WR� SXOO� RII� WKH� QRQ�
ILEURXV� PDWHULDO�� 7KLV� LV� KDUG� PDQXDO� ZRUN� ZKLFK� FDQ� EH� OLJKWHQHG� E\� IL[LQJ� WKH� ILEUHV�
EHWZHHQ�WZR�EODGHV�DQG�SXOOLQJ�WKH�ILEUHV�WKDW�DUH�ZUDSSHG�DURXQG�D�SRZHUHG�VSLQGOH�WKURXJK�
WKHVH�EODGHV��7KH�FOHDQ�ILEUH�LV�GULHG�LQ�WKH�VXQ�RU�DLU�GULHG�XQGHU�D�URRI��'ULHG�$EDFD�ILEUHV�
DUH�SDFNHG� LQ�EDOHV� DQG�SURSHUO\�JUDGHG�DFFRUGLQJ� WR� OHQJWK�� GHJUHH�RI� FOHDQLQJ� DQG�FRORXU�
EHIRUH� PDUNHWLQJ�� +DQG� VWULSSHG� ILEUHV� DUH� WUDGHG� IRU� D� ORZHU� SULFH� WKDQ� VSLQGOH� VWULSSHG�
ILEUHV��$EDFD�ILEUHV�DUH�DQ�H[FHOOHQW�UDZ�PDWHULDO�IRU�SDSHU�DQG�GLVVROYLQJ�JUDGH�SXOSV�GXH�WR�
WKHLU� ORZ� OLJQLQ�� DVK�� VLOLFD� DQG� H[WUDFWLYH� FRQWHQWV�� DQG� KLJK� WRWDO� FHOOXORVH� FRQWHQW�� DOO� RI�
ZKLFK� FRQWULEXWH� WR� KLJK� SXOS� \LHOG� DQG� ORZ� FRQVXPSWLRQ� RI� FKHPLFDOV� LQ� WKH� SXOSLQJ� DQG�
EOHDFKLQJ�WUHDWPHQWV��,W�KDV�DOVR�D�KLJK�SHQWRVH�FRQWHQW�ZKLFK�FRQWULEXWHV�VLJQLILFDQWO\�WR�WKH�
KLJK� EXUVWLQJ�� IROGLQJ� DQG� WHQVLOH� VWUHQJWK� RI� LWV� SXOS� KDQGVKHHW�� $EDFD� ILEUH� LV� IDU� PRUH�
UHVLVWDQW� WR� GHFRPSRVLWLRQ� LQ� VDOW� ZDWHU� WKDQ�PRVW� RWKHU� YHJHWDEOH� ILEUHV�� ,W� LV� WKUHH� WLPHV�
VWURQJHU� WKDQ� FRWWRQ� DQG� WZLFH� DV� VWURQJ� DV� VLVDO� ILEUHV�� 7KH� ILEUHV� KDYH� D� OHQJWK� RI� �� WR� ��
PHWUHV��WKH�ILEUH�FHOOV�DUH�LQ�DYHUDJH���WR��PP�ORQJ�DQG����WR���� P�LQ�GLDPHWHU�ZLWK�D�OXPHQ�
RI���WR���� P��%ULQN����
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'LVHDVHV��
7KH�PRVW�IDWDO�GLVHDVHV�RI�$EDFD�DUH�%XQFK\�WRS�GLVHDVH��0RVDLF�YLUXV�DQG�9DVFXODU�ZLOW��7KH�
LPSDFW�RI�WKH�%XQFK\�7RS�GLVHDVH�LQ�WKH�QHDU�IXWXUH�LV�VWLOO�XQNQRZQ��%HIDOOHQ�DUHDV�VXIIHUHG�
ORVVHV� RI� ���� RI� WKH� SODQW� PDWHULDO�� ,QVHFWLFLGHV� WR� ILJKW� WKH� WUDQVPLWWHU� 3HQWDORQLD�
QLJURQHUYRVD�DUH�WRR�H[SHQVLYH�IRU�WKH�IDUPHUV�DQG�D�ORVV�RI�UHJXODWLRQV�WRZDUGV�WKH�WUDQVSRUW�
RI�SODQW�PDWHULDO�IURP�LQIHFWHG�SODFHV�WR�RWKHU�DUHDV�DOORZV�XQOLPLWHG�FRQWDPLQDWLRQ��%UHHGLQJ�
LPPXQH�FXOWLYDUV�KDV�QRW�EHHQ�VXFFHVVIXO�VR�IDU��%DMHW���VHH�FKDSWHU�ULVN�DQG�XQFHUWDLQW\�IRU�
GHWDLOV����
�
8VHV��
7KH�XVHV�RI�$EDFD�DUH�SOHQWLIXO��7KH�PDLQ�SURGXFW�LV�WKH�ILEUH��EXW�RWKHU�SDUWV�RI�WKH�SODQW�DUH�
XWLOL]HG�DV�ZHOO��

��� 7KH�OHDYHV�DUH�XVHG�IRU�FKORURSK\OO�H[WUDFWLRQ�WR�SURGXFH�FKORURSK\OO�G\H�IRU�IRRG�DQG�
WRLOHWU\� SURGXFWV��7KH� GULHG� DQG� KDQJLQJ� OHDYHV� FDQ�EH�XVHG� DV�EHGGLQJ�PHGLXP� IRU�
PXVKURRP�FXOWXUH�DQG�IRU�FRPSRVW���

��� 7KH�VWDON�LV�WKH�VRXUFH�RI�ILEUHV��7KH�WX[LHV�DUH�H[WUDFWHG�IURP�WKH�RXWHUPRVW�SRUWLRQ�RI�
WKH�OHDI�VKHDWK�DQG�WKH�H[WUDFWHG�ILEUHV�FDQ�EH�XVHG�IRU�IROORZLQJ�SXUSRVHV��

� 3URGXFWLRQ�RI�QRQ�ZRYHQ�WH[WLOH�E\�GHJXPPLQJ��
� 5DZ�PDWHULDOV�LQ�SXOSLQJ�IRU�WKH�SDSHU�LQGXVWU\�WR�SURGXFH�KLJK�TXDOLW\�SDSHUV��

3XOS�LV�H[SRUWHG�IRU�WKH�SURGXFWLRQ�RI�VHYHUDO�LQGXVWULDO�SURGXFWV�VXFK�DV�EDQN�
QRWHV�� WHD� EDJV�� FLJDUHWWH� ILOWHUV��PHDW� DQG� VDXVDJH� FDVLQJV�� FRDWLQJ� IRU� SROOV��
KRVSLWDO�JRZQV�DQG�VXUJLFDO�PDVNV��KLJK�FDSDFLWRU�SDSHUV�DQG�RWKHUV��

� 6LQDPD\�ZHDYLQJ��IRU�KDQGLFUDIW�SURGXFWV��QRYHOW\�LWHPV��IORZHU�DUUDQJHPHQWV��
LQWHULRU�GHFRUDWLRQ�DQG�IRU�WKH�IDVKLRQ�LQGXVWU\���

� $EDFD�LV�XVHG�IRU�KDQGLFUDIWV�OLNH�EDJV��KDWV��FRLQ�SXUVHV��VOLSSHUV��GHFRUV�DQG�
RWKHUV��

��� 7KH�GULHG�RXWHU� OHDI�VKHDWK��EDFEDF��FDQ�EH�XVHG�IRU�IXUWKHU�KDQGLFUDIW�SURGXFWV�VXFK�
DV�EDJV��KDWV��YDVHV�DQG�RWKHUV��

��� 7KH� VWULSSLQJ�ZDVWH� FDQ� EH� XVHG� LQ� WKH� SURGXFWLRQ� RI� DOFRKRO�� JURZLQJ�PHGLXP� IRU�
PXVKURRPV�� UDZ�PDWHULDOV� IRU�KDQGPDGH�SDSHU� DQG�DV�RUJDQLF� IHUWLOL]HU�RU� FRPSRVW��
/LNHZLVH�� WKH�VOXGJH�IURP�DOFRKRO�H[WUDFWLRQ�FDQ�EH�SURFHVVHG�LQWR�ZD[HV�RU�XVHG�DV�
RUJDQLF�IHUWLOL]HUV��

��� 7KH�FRUPV�DUH�XVHG�DV�SODQWLQJ�PDWHULDO�ZKLOH�WKH�UHPDLQLQJ�SRUWLRQ�RI�ZDVWH�FDQ�EH�
XVHG�LQ�WKH�SURGXFWLRQ�RI�VWDUFK�IRU�LQGXVWULDO�SXUSRVHV��0RUHQR���
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������&RFRV�QXFLIHUD�
2ULJLQ���
7KH�FRFR�SDOP�SOD\V�DQ�LPSRUWDQW�UROH�RQ�D�JOREDO�VFDOH�DV�LW�SURYLGHV�IRRG�IRU�PLOOLRQV�RI�
SHRSOH�DQG�LWV�XVHV�DUH�PXOWLSOH��
�
2ULJLQ��
7KH�FRFRQXW¶V�RULJLQ�LV�VKURXGHG�LQ�P\VWHULHV��YLJRURXVO\�GHEDWHG��$FFRUGLQJ�WR�3XUVHJORYH��
WKH�FHQWUH�RI�RULJLQ�RI�FRFRLG�SDOPV�PRVW�FORVHO\�UHODWHG�WR�FRFRQXW�LV�LQ�QRUWK�ZHVWHUQ�6RXWK�
$PHULFD��$W�WKH�WLPH�RI�WKH�GLVFRYHU\�RI�WKH�1HZ�:RUOG��FRFRQXWV��DV�ZH�NQRZ�WKHP�WRGD\��
ZHUH�FRQILQHG�WR�OLPLWHG�DUHDV�RQ�WKH�3DFLILF�FRDVW�RI�&HQWUDO�$PHULFD��DQG�DEVHQW�IURP�WKH�
$WODQWLF� VKRUHV� RI� $PHULFD� DQG� $IULFD�� &RFRQXWV� GULIWHG� DV� IDU� QRUWK� DV� 1RUZD\� DUH� VWLOO�
FDSDEOH�RI�JHUPLQDWLRQ��7KH�ZLGH�GLVWULEXWLRQ�RI�FRFRQXW�KDV�QR�GRXEW�EHHQ�DLGHG�E\�PDQ�DQG�
PDULQH�FXUUHQWV�DV�ZHOO���
��
7UDGH�DQG�SURGXFWLRQ��SULFHV���
7KH�3KLOLSSLQHV�LV�WKH�ZRUOG
V�VHFRQG�ODUJHVW�SURGXFHU�RI�FRFRQXW�SURGXFWV��DIWHU�,QGRQHVLD��,Q�
����� LW� SURGXFHG� ����� PLOOLRQ� WRQV�� ,Q� ������ FRFRQXW� SURGXFWV�� FRFRQXW� RLO�� FRSUD� �GULHG�
FRFRQXW��� DQG� GHVLFFDWHG� FRFRQXW� DFFRXQWHG� IRU� DSSUR[LPDWHO\� ����� RI� WKH� 3KLOLSSLQHV¶�
H[SRUWV��$ERXW�����RI�FXOWLYDWHG� ODQG�ZDV�SODQWHG� LQ�FRFRQXW� WUHHV��DQG�LW� LV�HVWLPDWHG�WKDW�
EHWZHHQ�����DQG�����RI�WKH�SRSXODWLRQ�ZDV�DW�OHDVW�SDUWO\�GHSHQGHQW�RQ�FRFRQXWV�IRU�WKHLU�
OLYHOLKRRG�� $ERXW� ���� RI� ORFDO� FRFRQXW� SURGXFWLRQ� JRHV� WR� WKH� H[SRUW� PDUNHW� ZLWK� WKH�
UHPDLQLQJ� ���� WR� WKH� GRPHVWLF�PDUNHW��&RFRQXW�RLO� �FUXGH� DQG� UHILQHG��� FRSUD�� FRSUD�PHDO�
DQG� GHVLFFDWHG� FRFRQXW� DUH� WKH� FRXQWU\
V� WUDGLWLRQDO� FRFRQXW� SURGXFW� H[SRUWV�� &RFRQXW� RLO�
H[SRUWV�DFFRXQW�IRU��������RI�WKH�WRWDO�FRFRQXW�H[SRUWV�E\�YROXPH�DQG�����E\�YDOXH��
0RUH� UHFHQW� ILJXUHV� IURP� WKH� %XUHDX� RI� $JULFXOWXUDO� VWDWLVWLFV� VKRZ� WKDW� LQ� ����� WKH�
3KLOLSSLQHV� FRFRQXW� SURGXFWLRQ�ZDV� VOLJKWO\� RYHUWDNHQ� E\� ,QGLD¶V� SURGXFWLRQ� �6HH�7DEOH�����
3URGXFWLRQ�IURP������WR������VKRZHG�D�GHFOLQH�RI��������WKLV�GHFUHDVH�LQ�SURGXFWLRQ�PD\�EH�
GXH�WR�WKH�SURORQJHG�HIIHFWV�RI�WKH�(O�1LxR�SKHQRPHQRQ�������DFFRXQWV�WR�D�WRWDO�SURGXFWLRQ�
YROXPH� RI� ����������� PHWULF� WRQV�� WKLV� ILJXUH� LV� WKH� ORZHVW� SURGXFWLRQ� ILJXUH� RQ� UHFRUG�
�&RFRQXW�,QGXVWU\�5HSRUW����
�
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7DEOH����:RUOG�&RFRQXW�SURGXFWLRQ�������������µ����PHWULF�WRQV�������������������
&RXQWU\� ����� ����� ����� ����� �����

:RUOG� ������� ������� ������� ������� �������
,QGRQHVLD� ������� ������� ������� ������� �������
3KLOLSSLQHV� ������� ������� ������� ������� �������
,QGLD� ������ ������ ������ ������� �������
6UL�/DQND� ������ ������ ������ ������ ������
7KDLODQG� ������ ������ ������ ������ ������
9LHWQDP� ������ ������ ������ ������ ������
0H[LFR� ������ ������ ������ ������ ������
0DOD\VLD� ������ ���� ���� ���� ����
31*� ���� ���� ���� ���� ����
%UD]LO� ���� ���� ���� ���� ����
2WKHUV� ������ ������ ������ ������ ������
��������6RXUFHV�RI�7DEOHV���DQG����%XUHDX�RI�$JULFXOWXUDO�6WDWLVWLFV��%$6�'$��LQ��&RFRQXW�,QGXVWU\�5HSRUW�

��������������
+LVWRULFDOO\��WKH�6RXWKHUQ�7DJDORJ�DQG�%LFRO�UHJLRQV�RI�/X]RQ�DQG�WKH�(DVWHUQ�9LVD\DV�ZHUH�
WKH�FHQWUHV�RI�FRFRQXW�SURGXFWLRQ��,Q�WKH�����V��:HVWHUQ�0LQGDQDR�DQG�6RXWKHUQ�0LQGDQDR�
DOVR�EHFDPH�LPSRUWDQW�FRFRQXW�JURZLQJ�UHJLRQV��2Q�D�SHU�LVODQG�EDVLV��0LQGDQDR�DFFRXQWV�WR�
D��������VKDUH�RI�WKH�WRWDO�SURGXFWLRQ�LQ�������7KH�ILJXUHV�IRU�9LVD\DV�DQG�/X]RQ�DUH�������
DQG� ������� UHVSHFWLYHO\�� 7RS� SURGXFLQJ� UHJLRQV� LQ� ����� DUH� 6RXWKHUQ�0LQGDQDR�� (DVWHUQ�
9LVD\DV�DQG�6RXWKHUQ�7DJDORJ��&RFRQXW�,QGXVWU\�5HSRUW���
7DEOH����3KLOLSSLQH�&RFRQXW�3URGXFWLRQ���������������
����PHWULF�WRQV�������������������

5HJLRQ� ����� ����� ����� ����� �����
3KLOLSSLQHV� ������� ������� ������� ������� �������
,ORFRV�5HJLRQ� ��� ��� ��� ��� ���
&DJD\DQ�9DOOH\� ��� ��� ��� ��� ���
&HQWUDO�/X]RQ� �� �� �� �� ��
6RXWKHUQ�7DJDORJ� ������ ������ ������ ������ ������
%LFRO�5HJLRQ� ���� ���� ���� ���� ����
:HVWHUQ�9LVD\DV� ���� ���� ���� ���� ����
&HQWUDO�9LVD\DV� ���� ���� ���� ���� ����
(DVWHUQ�9LVD\DV� ���� ���� ������ ������ ������
:HVWHUQ�0LQGDQDR� ������ ������ ������ ������ ������
1RUWKHUQ�0LQGDQDR� ���� ���� ���� ���� ����
6RXWKHUQ�0LQGDQDR� ������ ������ ������ ������ ������
&HQWUDO�0LQGDQDR� ���� ���� ���� ���� ����
$500� ���� ���� ���� ���� ����
&DUDJD� ���� ���� ���� ���� ����

6RXUFH��&RFRQXW�,QGXVWU\�5HSRUW��
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7KH�DYHUDJH�IDUP�JDWH�SULFH�IRU�PDWXUHG�FRFRQXW�IURP������WR������H[KLELWHG�DQ�LQFUHDVLQJ�
WUHQG�IURP�3K3������WR������SHU�QXW��7KLV�XSWUHQG�LV�DOVR�WKH�FDVH�DW�WKH�ZKROHVDOH�DQG�UHWDLO�
OHYHO��7DEOH�����&RFRQXW�,QGXVWU\�5HSRUW���
7DEOH����<HDUO\�SULFHV�IRU�PDWXUHG�FRFRQXWV�LQ�3K3�SHU�NJ�
<HDU� ����� ����� ����� ����� �����
)DUP�JDWH� ����� ����� ����� ����� QD�
:KROHVDOH� ����� ����� ����� ����� QD�
5HWDLO� ����� ����� ����� ����� QD�

6RXUFH��&RFRQXW�,QGXVWU\�5HSRUW��
'HVFULSWLRQ��
&RFRV�QXFLIHUD� LV�D�SDOP��XS� WR����P�RU� WDOOHU��EHDULQJ�D�FURZQ�RI� ODUJH�SLQQDWH�OHDYHV�� WKH�
WUXQN� LV� VWRXW�� ������FP� LQ�GLDPHWHU�� VWUDLJKW�RU� VOLJKWO\�FXUYHG�� ULVLQJ� IURP�D� VZROOHQ�EDVH�
VXUURXQGHG�E\�D�PDVV�RI�UDUHO\�EUDQFKHG�URRWV��7KH�OHDYHV�DUH�����P�ORQJ��SLQQDWLVHFW��OHDIOHWV�
DUH�������P�ORQJ��QDUURZ��WDSHULQJ��7KH�LQIORUHVFHQFH�JURZV�LQ�WKH�D[LO�RI�HDFK�OHDI�DV�VSDWKH�
HQFORVLQJ� D� VSDGL[� ������P� ORQJ�� VWRXW�� VWUDZ�RU�RUDQJH� FRORXUHG�� VLPSO\�EUDQFKHG��)HPDOH�
IORZHUV� DUH� QXPHURXV�� VPDOO�� VZHHW�VFHQWHG�� WKH� IUXLW� LV� RYRLG�� ��DQJOHG�� ������ FP� ORQJ��
FRQWDLQLQJ�RQH�VLQJOH�VHHG��,QVLGH�WKH�ZDOO�RI�WKH�HQGRFDUS�LV�WKH�WHVWD�ZLWK�D�WKLFN�HQGRVSHUP��
WKH�FRFRQXW�PHDW��WKH�HPEU\R�LV�EHORZ�RQH�RI�WKH�WKUHH�SRUHV�DW�WKH�HQG�RI�WKH�IUXLW��FDYLW\�RI�
HQGRVSHUP�ILOOHG�LQ�XQULSH�IUXLW�ZLWK�ZDWHU\�IOXLG��WKH�FRFRQXW�ZDWHU��DQG�RQO\�SDUWLDOO\�ILOOHG�
ZKHQ�ULSH��0DQ\�FODVVLILFDWLRQV�KDYH�EHHQ�SURSRVHG�IRU�FRFRQXWV��QRQH�LV�ZKROO\�VDWLVIDFWRU\��
9DULDWLRQV� DUH� EDVHG� RQ� KHLJKW�� FRORXU� RI� SODQW� RU� IUXLW�� VL]H� RI� QXW� �VRPH�SDOPV� KDYH� YHU\�
ODUJH� IUXLWV�� RWKHUV� KDYH� ODUJH� QXPEHUV� RI� VPDOO� IUXLWV��� VKDSH� RI� QXWV�� WKLFNQHVV� RI� KXVN� RU�
VKHOO��W\SH�RI�LQIORUHVFHQFH��DQG�WLPH�UHTXLUHG�WR�UHDFK�PDWXULW\��0DQ\�ERWDQLFDO�YDULHWLHV�DQG�
IRUPV�KDYH�EHHQ�UHFRJQL]HG�DQG�QDPHG��XVLQJ�VRPH�RI� WKH�FKDUDFWHULVWLFV�PHQWLRQHG�DERYH��
&XOWLYDUV� KDYH� EHHQ� GHYHORSHG� IURP� YDULRXV� DUHDV�� 'ZDUI� SDOPV� RFFXUULQJ� LQ� ,QGLD� DUH�
LQWURGXFWLRQV� IURP� 0DOD\VLD�� OLYH� DERXW� ������ \HDUV�� WKULYH� LQ� ULFK� VRLOV� DQG� ZHW� UHJLRQV��
IORZHU�DQG�IUXLW�PXFK�HDUOLHU�WKDQ�WDOO�YDULHWLHV��DQG�FRPH�LQWR�EHDULQJ�E\�WKH�IRXUWK�\HDU�DIWHU��
SODQWLQJ��+RZHYHU��GZDUI�YDULHWLHV�DUH�QRW�JURZQ�FRPPHUFLDOO\��DQG�RQO\�RQ�D�OLPLWHG�VFDOH�
EHFDXVH�RI�WKHLU�HDUO\�ULSHQLQJ�DQG�WHQGHU�QXWV��ZKLFK�\LHOG�D�IDLU�TXDQWLW\�RI�FRFRQXW�ZDWHU��
7KH\� DUH� KLJKO\� VXVFHSWLEOH� WR� GLVHDVHV� DQG� DUH� DGYHUVHO\� DIIHFWHG� E\� HYHQ� VKRUW� SHULRGV�RI�
GURXJKW��7DOO�FRFRQXWV�DUH�FRPPRQO\�JURZQ�IRU�FRPPHUFLDO�SXUSRVHV��������\HDUV��DUH�KDUG\��
DQG� WKULYH� XQGHU� D� YDULHW\� RI� VRLO�� FOLPDWLF�� DQG� FXOWXUDO� FRQGLWLRQV�� 7KH\� EHJLQ� WR� IORZHU�
DERXW������\HDUV�DIWHU�SODQWLQJ��'XNH���
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(FRORJ\��
&RFRQXW�KDV�EHHQ�UHSRUWHG�WR�WROHUDWH�KLJK�S+��KHDW��LQVHFWV��ODWHULWHV��ORZ�S+��SRRU�VRLO��VDOW��
VDQG��DQG�VORSH���6HH�FKDSWHU�������3K\VLFDO�FRQVWUDLQWV��&RFRV�QXFLIHUD���
�
*URZWK�DQG�SURSDJDWLRQ��
&RFRQXWV�DUH�SURSDJDWHG�E\�VHHGOLQJV�UDLVHG�IURP�IXOO\�PDWXUH�IUXLWV��6HHGV�DUH�VHOHFWHG�IURP�
KLJK�\LHOGLQJ�VWRFN�ZLWK�GHVLUDEOH�WUDLWV��7KH�\LHOG�RI�FRSUD�LV�WKH�ILQDO�FULWHULRQ��EDVHG�RQ�VL]H�
DQG�QXPEHU�RI�QXWV�SHU�SDOP��6HHG�QXW� WUHHV� VKRXOG�KDYH�D� VWUDLJKW� WUXQN�DQG�HYHQ�JURZWK��
ZLWK� FORVHO\� VSDFHG� OHDI�VFDUV�� VKRUW� IURQGV��ZHOO�RULHQWHG�RQ� WKH�FURZQ�� VKRUW�EXQFK�VWDONV��
DQG� IURP�SDOPV� JURZLQJ� XQGHU� QRUPDO� UDWKHU� IDYRXUDEOH� FRQGLWLRQV��$OVR� WKH� LQIORUHVFHQFH�
VKRXOG�EHDU�DERXW�����IHPDOH� IORZHUV��DQG� WKH�FURZQ�VKRXOG�KDYH�D�ODUJH�QXPEHU�RI�IURQGV�
DQG�FRQVHTXHQWO\�RI� LQIORUHVFHQFHV��6HHG�QXWV� VKRXOG�EH�PHGLXP�VL]HG�DQG�QHDUO\� VSKHULFDO�
LQ�VKDSH��ORQJ�QXWV�XVXDOO\�KDYH�WRR�PXFK�KXVN�LQ�UHODWLRQ�WR�NHUQHO��%HFDXVH�PDOH�SDUHQW�LV�
XQNQRZQ� DQG� EHFDXVH� IHPDOH� SDUHQW� LV� LWVHOI� KHWHUR]\JRXV�� VHHG�QXWV� IURP� KLJK�\LHOGLQJ�
SDOPV�GR�QRW�QHFHVVDULO\�UHSURGXFH�VDPH�SHUIRUPDQFH�LQ�SURJHQ\��VR�WKDW�FKDUDFWHU�DORQH�KDV�
OLPLWHG�YDOXH��5HFRUGV�DUH�NHSW�RI�IUXLWV�KDUYHVWHG�IURP�HDFK�PRWKHU�SDOP��VXFK�DV�QXPEHU�RI�
EXQFKHV��QXPEHU�RI�QXWV��ZHLJKW�RI�KXVNHG�QXWV��HVWLPDWHG�ZHLJKW�RI�FRSUD��DERXW�RQH�WKLUG�
ZHLJKW�RI�KXVNHG�QXWV�EHLQJ�FRQVLGHUHG�IDYRXUDEOH���$IWHU�IXOO\�PDWXUH�QXWV�DUH�SLFNHG��DQG�
QRW�DOORZHG�WR�IDOO��WKH\�DUH�WHVWHG�E\�VKDNLQJ�WR�OLVWHQ�IRU�ZDWHU�ZLWKLQ��&RFRQXWV�ZKLFK�DUH�
XQGHU�ULSH�� VSRLOHG�� WKRVH� ZLWK� QR� ZDWHU�� RU� ZLWK� LQVHFW� RU� GLVHDVH� GDPDJH� DUH� GLVFDUGHG�
�'XNH���1XWV�DUH�SODQWHG�ULJKW�DZD\� LQ�QXUVHU\�RU�VWRUHG�LQ�D�FRRO��GU\��ZHOO�YHQWLODWHG�VKHG�
XQWLO�WKH\�FDQ�EH�SODQWHG��6HHGV�SODQWHG�LQ�D�QXUVHU\�IDFLOLWDWH�D�VHOHFWLRQ�RI�WKH�EHVW�WR�SODQW�
LQ� WKH� ILHOG�� DV� RQO\� KDOI� ZLOO� SURGXFH� D� KLJK�\LHOGLQJ� SDOP� IRU� FRSUD�� $OVR�� ZDWHULQJ� DQG�
LQVHFW�FRQWURO�LV�PXFK�HDVLHU�WR�PDQDJH�LQ�D�QXUVHU\��6RLO�VKRXOG�EH�VDQG\�RU�OLJKW�ORDP\��IUHH�
IURP�ZDWHUORJJLQJ��EXW�FORVH�WR�D�VRXUFH�RI�ZDWHU��DQG�DZD\�IURP�KHDY\�VKDGH��1XUVHU\�EHGV�
VKRXOG�EH�UDLVHG�DERXW����FP��DQG�ORQJ��VHSDUDWHG�E\�VKDOORZ�GUDLQV�WR�FDUU\�DZD\�H[FHVVLYH�
ZDWHU��,Q�SUHSDUDWLRQ�RI�QXUVHU\�EHGV��WKH\�VKRXOG�EH�GXJ�DQG�ORRVHQHG�WR�D�GHSWK�RI����FP��
1XWV�VSDFHG�LQ�EHGV����[����FP��D�KHFWDUH�RI�QXUVHU\�DFFRPPRGDWLQJ���������VHHG�QXWV��1XWV�
SODQWHG� KRUL]RQWDOO\� SURGXFH� EHWWHU� VHHGOLQJV� WKDQ� WKRVH�SODQWHG�YHUWLFDOO\��7KH�JHUPLQDWLQJ�
H\H�LV�SODFHG�XSSHUPRVW�LQ�D�VKDOORZ�IXUURZ��DERXW����FP�GHHS��DQG�VRLO�PRXQGHG�XS�DURXQG��
EXW� QRW� FRPSOHWHO\� FRYHULQJ� WKHP�� OHDYLQJ� WKH� H\H� H[SRVHG�� 6RDNLQJ� QXWV� LQ�ZDWHU� IRU� ����
ZHHNV�EHIRUH�SODQWLQJ�PD\�EHQHILW�JHUPLQDWLRQ�� ORQJHU�SHULRGV�RI� VRDNLQJ�DUH�SURJUHVVLYHO\�
GLVDGYDQWDJHRXV��%ULJKW�VXQOLJKW�LV�EHVW�IRU�JURZLQJ�VWRXW�VWXUG\�VHHGOLQJV��5HJXODU�ZDWHULQJ�
LQ�QXUVHU\�LV�HVVHQWLDO�LQ�GU\�ZHDWKHU��DPRXQW�DQG�IUHTXHQF\�GHSHQGLQJ�RQ�ORFDO�FRQGLWLRQV���
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$ERXW����ZHHNV�DIWHU�WKH�QXW�LV�SODQWHG��WKH�VKRRW�DSSHDUV�WKURXJK�WKH�KXVN��DQG�DW�DERXW����
ZHHNV�� ZKHQ� �� VHHG�OHDYHV� KDYH� GHYHORSHG�� VHHGOLQJV� VKRXOG� EH� SODQWHG� RXW� LQ� SHUPDQHQW�
VLWHV��5LJRURXV�FXOOLQJ�RI� VHHGOLQJV� LV�HVVHQWLDO��$OO� ODWH�JHUPLQDWRUV�DQG�YHU\� VORZ�JURZHUV�
DUH� GLVFDUGHG�� 5REXVW� SODQWV�� VKRZLQJ� QRUPDO� UDSLG� JURZWK�� VWUDLJKW� VWHPV�� EURDG�
FRPSDUDWLYHO\� VKRUW� GDUN�JUHHQ� OHDYHV� ZLWK� SURPLQHQW� YHLQV�� VSUHDGLQJ� RXWZDUG� DQG� QRW�
VWUDLJKW� XSZDUG�� DQG� WKRVH� IUHH� RI� GLVHDVH� V\PSWRPV�� DUH� VHOHFWHG� IRU� SODQWLQJ� RXW�� %HVW�
VSDFLQJ�GHSHQGV�XSRQ�VRLO�DQG�WHUUDLQ��8VXDOO\������P�RQ�WKH�VTXDUH�LV�XVHG��SODQWLQJ��������
WUHHV�KD��ZLWK�WULDQJXODU�VSDFLQJ�RI����P������SDOPV�KD��DQG�IRU�JURXS�RU�ERXTXHW�SODQWLQJ����
��SDOPV�SODQWHG�����P�DSDUW��3ODQWLQJ�KROHV�RI���P�ZLGH�DQG�GHHS�VKRXOG�EH�GXJ�����PRQWKV�
EHIRUH�VHHGOLQJV�DUH� WUDQVSODQWHG�� ,Q� ,QGLD�DQG�6UL�/DQND����������KXVNV�DUH�EXUQHG�LQ�HDFK�
KROH��SURYLGLQJ�����NJ�DVK�SHU�KROH��7KLV�LV�PL[HG�ZLWK�WRSVRLO��7ZR�OD\HUV�RI�FRFRQXW�KXVNV�
DUH�SXW�LQWR�ERWWRP�RI�KROH�EHIRUH�ILOOLQJ�ZLWK�WKH�WRSVRLO�PL[HG�DVK��0XULDWH�RI�SRWDVK����NJ�
SHU�KROH��LV�EHWWHU�WKDQ�DVK��EXW�LQFUHDVHV�FRVW�RI�SODQWLQJ��7KH�HDUWK�VHWWOHV�VR�WKDW�LW�ZLOO�EH�
������ FP� EHORZ� JURXQG� OHYHO� ZKHQ� VHHGOLQJ� LV� SODQWHG�� ,Q� SODQWLQJ�� VRLO� VKRXOG� EH� ZHOO�
SDFNHG�DURXQG�QXW��EXW�VKRXOG�QRW�FRYHU�FROODU�RI�VHHGOLQJ��QRU�JHW�LQWR�OHDI�D[LOV��$V�WKH�SODQW�
GHYHORSV�� WKH� WUXQN�PD\�EH� HDUWKHG�XS��XQWLO� VRLO� LV� HYHQ�ZLWK�JHQHUDO� JURXQG� OHYHO��<RXQJ�
SODQWDWLRQV�VKRXOG�EH�IHQFHG� WR�SURWHFW�SODQWV�IURP�GDPDJH�IURP�FDWWOH��JRDWV��RU�RWKHU�ZLOG�
DQLPDOV�� (QWLUH� DUHDV� PD\� EH� IHQFHG� LQ�� LQGLYLGXDO� WUHHV�� RU�� DV� LQ� 6UL� /DQND� DQG� VRXWKHUQ�
,QGLD�� SLOHV� RI� FRFRQXW� KXVNV� DUH� SODFHG� DURXQG� HDFK� WUHH��$W� WKH� HQG�RI� WKH� ILUVW� \HDU� DIWHU�
WUDQVSODQWLQJ�� YDFDQFLHV� VKRXOG� EH� ILOOHG� ZLWK� SODQWV� RI� VDPH� DJH� KHOG� LQ� UHVHUYH� LQ� WKH�
QXUVHU\��$OVR� DQ\� VORZ�JURZHUV�� RU� GLVHDVH� GDPDJHG� SODQWV� VKRXOG� EH� UHSODFHG��'XULQJ� WKH�
ILUVW� �� \HDUV�� VHHGOLQJV� VKRXOG�EH�ZDWHUHG�GXULQJ�GURXJKW�� DQ�DSSOLFDWLRQ�RI�FD���� OLWUHV�WUHH�
WZLFH�D�ZHHN�EHLQJ�UHFRPPHQGHG��7UHHV�KDYH�WR�EH�NHSW�FOHDU�RI�ZHHGV��HVSHFLDOO\�FOLPEHUV��
$�FLUFOH�����P�LQ�UDGLXV�VKRXOG�EH�ZHHGHG�VHYHUDO�WLPHV�D�\HDU��'XNH����
�
)HUWLOL]DWLRQ��
8VXDOO\� WKH� FKHDSHVW� IRUP� RI� IHUWLOL]HU�PDWHULDOV� IRU� D� JLYHQ� DUHD� LV� XVHG��$� UHFRPPHQGHG�
GRVDJH�RI�IHUWLOL]DWLRQ�LV�IRU�H[DPSOH���������J�1����������J�3�2���DQG���������J�.�2�SHU�
SDOP��$SSOLFDWLRQ� RI� OLPH� LV� QRW� JHQHUDOO\� UHFRPPHQGHG�� 7KHUH� LV� QR� HYLGHQFH� WKDW� VDOW� LV�
EHQHILFLDO�DV�LV�VRPHWLPHV�FODLPHG��&RFRQXWV�FDQ�ZLWKVWDQG�D�GHJUHH�RI�VDOLQLW\��DERXW�������
ZKLFK�LV�OHWKDO�WR�PDQ\�RWKHU�FURSV��3DOPV�VHHP�WR�QHHG�VRPH�PDJQHVLXP��EXW�DUH�H[WUHPHO\�
VHQVLWLYH�WR�H[FHVV�PDJQHVLXP��$OWRJHWKHU�WKH�FXOWLYDWLRQ�GHSHQGV�RQ�VRLO�W\SH��VORSH�RI�ODQG��
DQG�UDLQIDOO�GLVWULEXWLRQ��5HHG����
+DUYHVW��<LHOG�DQG�SURFHVVLQJ��
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7UHHV� EHJLQ� WR� \LHOG� IUXLW� LQ� ���� \HDUV� RQ� JRRG� VRLOV��PRUH� OLNHO\� ���� \HDUV�� DQG� UHDFK� IXOO�
EHDULQJ�IUXLW�PDWXULW\�LQ�������\HDUV��7KH�IUXLW�ULSHQV�LQ������PRQWKV��1XWV�PXVW�EH�KDUYHVWHG�
IXOO\� ULSH� IRU� PDNLQJ� FRSUD� RU� GHVLFFDWHG� FRFRQXW�� &RFRQXWV� DUH� XVXDOO\� SLFNHG� E\� KXPDQ�
FOLPEHUV�� RU� FXW� E\� NQLYHV� DWWDFKHG� WR� WKH� HQG� RI� D� ORQJ� EDPERR� SROH�� WKLV� LV� WKH� FKHDSHVW�
PHWKRG��:LWK�D�SROH��D�PDQ�FDQ�KDUYHVW�QXWV�IURP�����SDOPV�LQ�D�GD\��E\�FOLPELQJ��RQO\�����
,Q� VRPH�DUHDV�QXWV�DUH�DOORZHG� WR� IDOO�QDWXUDOO\�� DQG�FROOHFWHG�UHJXODUO\��1XWV�DUH�KXVNHG� LQ�
WKH�ILHOG��D�JRRG�KXVNHU�KDQGOLQJ�������QXWV�GD\��7KHQ�WKH�QXW�LV�VSOLW���XS�WR��������QXWV�SHU�
ZRUNLQJ�GD\���&RSUD�PD\�EH�FXUHG�E\�VXQ�GU\LQJ��RU�E\�NLOQ�GU\LQJ��RU�E\�D�FRPELQDWLRQ�RI�
ERWK�� 6XQ�GU\LQJ� UHTXLUHV� ���� FRQVHFXWLYH� GD\V� RI� JRRG� EULJKW� VXQVKLQH� WR� GU\� WKH� PHDW��
'U\LQJ� UHGXFHV� WKH� PRLVWXUH� FRQWHQW� IURP� ���� WR� EHORZ� ���� &RSUD� LV� VWRUHG� LQ� D� ZHOO�
YHQWLODWHG��GU\�DUHD��([WUDFWLRQ�RI�RLO�IURP�FRSUD�LV�RQH�RI�WKH�ROGHVW�VHHG�FUXVKLQJ�LQGXVWULHV�
RI� WKH�ZRUOG��&RFRQXW�FDNH� LV�XVXDOO\� UHWDLQHG� WR� IHHG�GRPHVWLF� OLYHVWRFN��:KHQ� LW�FRQWDLQV�
PXFK�RLO��LW�LV�QRW�IHG�WR�PLON�FRZV��EXW�LV�XVHG�DV�IHUWLOL]HU��'XNH���)RU�FRSUD��DQ�DYHUDJH�RI�
������QXWV� LV�UHTXLUHG�IRU���WRQ��������QXWV�\LHOG�����OEV��RI�FRSUD��ZKLFK�\LHOGV�����OEV��RI�
RLO�� $YHUDJH� \LHOG� RI� FRSUD� SHU� KD� LV� ���� WRQV�� 8QGHU� JRRG� FOLPDWLF� FRQGLWLRQV�� D� IXOO\�
SURGXFWLYH�SDOP�SURGXFHV�������EXQFKHV�RI�FRFRQXWV�SHU�\HDU��HDFK�EXQFK�ZLWK������QXWV��RU�
������� QXWV�WUHH�� %XQFKHV� ULSHQ� LQ� DERXW� �� \HDU�� DQG� VKRXOG� \LHOG� ��� NJ� RU� PRUH� FRSUD��
(IILFLHQW�SUHVVLQJ�ZLOO�\LHOG�IURP�����NJ�RI�FRSUD��DSSUR[LPDWHO\������NJ�RI�FRFRQXW�RLO��DQG�
��� NJ� FRFRQXW� FDNH�� ZKLFK� FRQWDLQV� ������ RLO�� 7KH� IDFWRU� ���� LV� JHQHUDOO\� XVHG� IRU�
FRQYHUWLQJ�FRSUD�WR�RLO�HTXLYDOHQW��<LHOGV�RI�FRSUD�DV�KLJK�DV���07�KD�KDYH�EHHQ�UHSRUWHG��RLO�
\LHOGV�RI�����������NJ�KD��'XNH����
�
'LVHDVHV���
&RFRQXWV�DUH�VXEMHFW� WR�QXPHURXV�IXQJDO�GLVHDVHV��EDFWHULDO� LQIHFWLRQV��DQG�WKH�PRVW�VHULRXV�
YLUXV�OLNH� GLVHDVH�� FDGDQJ�FDGDQJ�� &RFRQXW� WUHHV� DUH� DOVR� DWWDFNHG� E\� QXPHURXV� QHPDWRGHV�
DQG�VRPH�LQVHFW�SHVWV�� WKH�PRVW�GDPDJLQJ� LQVHFW�EHLQJ� WKH�EODFN�EHHWOH�RU�UKLQRFHURV�EHHWOH�
�2U\FWHV� UKLQRFHURV���ZKLFK�GDPDJHV�EXGV�� WKXV� UHGXFLQJ�QXW�\LHOG�� DQG�EUHHGV� LQ�GHFD\LQJ�
UHIXVH��'LVHDVHV�DQG�SHVWV�RI�D�SDUWLFXODU�DUHD�VKRXOG�EH�FRQVLGHUHG�DQG�ORFDO�DJHQW�FRQVXOWHG�
DV�WR�KRZ�WR�GHDO�ZLWK�WKHP��'XNH����
�
8VHV���7KHUH�DUH�PDQ\�XVHV�IRU�FRFRQXWV��FRFRQXW�OHDYHV�RU�FRFRQXW�OXPEHU��

� 7KH�VROLG�HQGRVSHUP��
QXW�PHDW
��LV�GULHG�LQ�WKH�VXQ�RU�LQ�RYHQV�IXHOOHG�E\�EXUQLQJ�WKH�
KXVNV�� WR� SURGXFH� FRSUD� ZKLFK� KDV� EHHQ� WKH�PDLQ� IRUP� LQ�ZKLFK� FRFRQXW� KDV� EHHQ�
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H[SRUWHG�DV�LW�NHHSV�ZHOO��,W�FRQWDLQV�DERXW��������FRFRQXW�RLO��EXW�WKH�RLO�LV�VORZ�WR�
EHFRPH�UDQFLG��*UDWHG�FRSUD�LV�XVHG�LQ�FRQIHFWLRQHU\���

� 7KH� OLTXLG� RU� VROLG� HQGRVSHUP� LV� HDWHQ� RU� GUXQN� UDZ�� RU� XVHG� LQ� D� KXJH� YDULHW\� RI�
UHFLSHV�IRU�FRRNHG�IRRG��

� &RFRQXW� RLO� LV� H[WUDFWHG� IURP� FRSUD� DQG� XVHG� LQ� D� YDULHW\� RI� ZD\V� LQFOXGLQJ� LQ�
FRRNLQJ�� PDUJDULQH� DQG� VRDSV��)URP� DERXW� ����� WR� ������ FRFRQXWV� ZHUH� WKH� PDLQ�
FRPPHUFLDO�VRXUFH�RI�YHJHWDEOH�RLOV��7KH\�ZHUH� WKHQ�RYHUWDNHQ�E\�VR\EHDQ�DQG� WKHQ�
E\�2LO�3DOP��(ODWHV����

� &RFRQXW� PLON� LV� SURGXFHG� E\� PL[LQJ� JUDWHG� FRFRQXW� ZLWK� KRW� ZDWHU�� SURGXFLQJ� D�
PLON\�ZKLWH�OLTXLG�FRQWDLQLQJ�FRFRQXW�RLO�DQG�DURPDWLF�VXEVWDQFHV��7KH�PLON�LV�XVHG�LQ�
D� ZLGH� YDULHW\� RI� $VLDQ� UHFLSHV�� $Q� DFFHSWDEOH� HDV\� VROXWLRQ� WR� SURGXFLQJ� FRFRQXW�
PLON�LQ�\RXU�NLWFKHQ�LV�WR�PL[�GHVLFFDWHG�FRFRQXW�ZLWK�KRW�ZDWHU�LQ�DQ�HOHFWULF�EOHQGHU���

� /HDYHV�DUH�XVHG�IRU�FRQVWUXFWLQJ�VKHOWHUV�DQG�DUH�DOVR�XVHG�LQ�ZHDYLQJ�EDVNHWV��HWF���
� 7LPEHU��FDOOHG�SRUFXSLQH�ZRRG��XVHG�LQ�EXLOGLQJV���
� 2XWHU�ILEURXV�FRYHULQJ�RI�WKH�FRFRQXW��WKH�PHVRFDUS��XVHG�IRU�SURGXFLQJ�FRLU�PDWWLQJ�

DQG�URSH���
� $SLFDO�EXGV�RI�ROG�WUHHV�DUH�FDQQHG�DV�SDOP�KHDUWV��FXWWLQJ�WKHP�RII�NLOOV�WKH�WUHH����
� 7KH�D[LV�RI�WKH�LQIORUHVFHQFH�LV�WDSSHG�IRU�SDOP�MXLFH��ZKLFK�ZKHQ�IHUPHQWHG�SURGXFHV�

SDOP�ZLQH�� WHUPHG� WRGG\� �WRGG\� LV� DOVR� SURGXFHG� IURP� RWKHU� SDOP� JHQHUD� DV�ZHOO���
:KHQ� HYDSRUDWHG�� SURGXFHV� D� FUXGH� VXJDU� FDOOHG� MDJJHU\� �WHUP� DOVR� XVHG� IRU� FUXGH�
VXJDUV�SURGXFHG�IURP�RWKHU�SDOP�VSHFLHV�DQG�IURP�VXJDU�FDQH���7RGG\�LV�GLVWLOOHG�WR�
SURGXFH�WKH�DOFRKROLF�VSLULW�FDOOHG�DUUDFN��(WKQRERWDQLFDO�OHDIOHWV���

�
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������0DQDJHPHQW�RI�DQ�$EDFD�DQG�&RFRQXW�SODQWDWLRQ�
0DQDJLQJ�$EDFD�EHQHDWK�D�VKDGH�FRYHU�RI�FRFRQXW�LV�WKH�VDPH�SURFHGXUH�DV�GHVFULEHG�DERYH��
7KHUH�DUH�QR�GHILQLWH�UXOHV�DERXW�WKH�VSDFLQJ�RI�$EDFD�DQG�FRFRQXW�RU�WKH�LQWHUYDOV�RI�ZHHGLQJ�
RU� IHUWLOL]DWLRQ��7KLV�FKDSWHU� VHUYHV� WR�GHVFULEH�D� V\VWHP� LQ�DQ�H[DPSODWRU\�ZD\�IRU�D�EHWWHU�
XQGHUVWDQGLQJ� RI� WKH� FDOFXODWLRQV� RQ� LQ�� DQG� RXWSXWV� LQ� WKH� QH[W� FKDSWHU�� 7KH� ZD\� RI�
PDQDJHPHQW� EDVHV� RQ� VXJJHVWLRQV� RI� 0U�� 'LHKO�� *7=� RIILFH�� 0U� 0DQJDRDQJ�� )DFXOW\� RI�
)RUHVWU\�DQG�0U��*XDUWH��&RFRQXW�UHVHDUFK�&HQWUH���
6LQFH�WKH�ODQG�DUHD�RI�/H\WH�LV�DOUHDG\�FRYHUHG�ZLWK�&RFRQXW�E\�������WKHUH�LV�PRVW�SUREDEO\�
QR�QHHG�WR�SODQW�&RFRQXWV�LQ�WKH�EHJLQQLQJ��,Q�FDVH�WKH�&RFRQXW�$EDFD�V\VWHP�LV�HVWDEOLVKHG�
RQ�EDUH�ODQG��WKH�DUHD�KDV�WR�EH�FOHDUHG�ILUVW��7KH�VSDFLQJ�IRU�FRFRQXWV�VKRXOG�EH���[���P��WKDW�
FRUUHVSRQGV�WR�����WUHHV�SHU�KD��7KH�VXJJHVWHG�VSDFLQJ�IRU�$EDFD�LV���[���P��FRUUHVSRQGLQJ�WR�
�����$EDFD�VHHGOLQJV�SHU�KD��&RFRQXW�DQG�$EDFD�FDQ�EH�SODQWHG�DW�WKH�VDPH�WLPH��&RSUD�FDQ�
EH�KDUYHVWHG�DIWHU���WR���\HDUV��EXW�LW�WDNHV����\HDUV�WR�UHDFK�IXOO�IUXLW�PDWXULW\��7KH�\LHOG�RI�
FRFRQXW�EHJLQV�WR�GHFOLQH�DIWHU�DSSUR[LPDWHO\����\HDUV��LQ�WKH���WK�\HDU�WKH�&RFRQXW�VWHPV�DUH�
KDUYHVWHG���
,Q� WKH� ILQDQFLDO� DQDO\VLV� LW� LV� DVVXPHG� WKDW� $EDFD� KDV� WR� EH� QHZO\� SODQWHG� DIWHU� ��� \HDUV��
DOWKRXJK�LQ�/H\WH�WKH�SURFHVV�EHWZHHQ�KDUYHVW�DQG�SODQWLQJ�UHDFKHV�D�FRQVWDQW�IORZLQJ��VWHDG\�
VWDWH��$OWKRXJK�ILUVW�$EDFD�FDQ�EH�KDUYHVWHG�RQH�\HDU�DIWHU�SODQWLQJ��D�UHJXODU�KDUYHVW�WR�IXOO�
H[WHQG� LV� QRW� SRVVLEOH� EHIRUH� WKH� �WK� \HDU�� 7KHUHIRUH� IDUPHUV� KDYH� WR�ZRUN� VRPHZKHUH� HOVH�
XQWLO� VLJQLILFDQW� UHYHQXHV� IURP� $EDFD� DUH� IORZLQJ� LQ� �%ULQN��� 7KLV� OHDGV� WR� QHJOHFW� RI� WKH�
SODQWDWLRQ��$FFRUGLQJ�WR�%ULQN��QHJOHFWHG�IDUPV�SURGXFH�ORZHU�\LHOGV�RI�$EDFD�WKLV�LV�PDLQO\�
GXH�WR�D�ODFN�LQ�ZHHGLQJ��7KH�VDPH�SUREOHP�H[LVWV�LQ�UHJDUG�WR�IHUWLOLVDWLRQ��)DUPHUV�LQ�/H\WH�
DUH� WRR� SRRU� WR� SD\� IRU� IHUWLOL]HUV� DQG� ZLWKRXW� IHUWLOL]HU� DQ� $EDFD� SODQWDWLRQ� FDQQRW� EH�
SURGXFWLYH�IRU� ORQJHU� WKDQ���� WR����\HDUV� �SHUV��FRPP���0DQJDRDQJ���7KH�ILQDQFLDO�DQDO\VLV�
LQFOXGHV����ZRUNLQJ�GD\V�DQQXDOO\�IRU�ZHHGLQJ�DQG�DOVR�FRVWV�IRU�IHUWLOL]HU���
�

�
�
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����0XVD�WH[WLOLV�DQG�$FDFLD�PDQJLXP��
�������$FDFLD�PDQJLXP�
$��PDQJLXP�KDV�EHFRPH�D�PDMRU�SODQWDWLRQ�VSHFLHV�LQ�WKH�KXPLG�WURSLFDO�ORZODQGV�RI�$VLD��,WV�
VXFFHVV�LV�GXH�WR�LWV��H[WUHPHO\�YLJRURXV�JURZWK��DQQXDO�ZRRG�YROXPH�LQFUHPHQW�RI�RYHU����
FXELF�PHWUHV�SHU�KHFWDUH�RQ�IDYRXUDEOH�VLWHV���WROHUDQFH�RI�YHU\�DFLG��ORZ�QXWULHQW�VRLOV��DELOLW\�
WR�JURZ�UHDVRQDEO\�ZHOO�ZKHUH�FRPSHWLWLRQ�LV�VHYHUH��VXFK�DV�RQ�,PSHUDWD�JUDVVODQGV��UHODWLYH�
IUHHGRP�IURP�GLVHDVHV��ZRRG�SURSHUWLHV�ZKLFK�SRWHQWLDOO\�PDNH�LW�DFFHSWDEOH�IRU�D�ZLGH�UDQJH�
RI�HQG�XVHV��DQG�HDVH�RI�HVWDEOLVKPHQW��)RUHVWU\�FRPSHQGLXP�������
'LVWULEXWLRQ�����������������������������������������������������������������������������������������������������������������������
/DUJHO\� $XVWUDOLDQ� ZLWK� GLVMXQFWLYH� GLVWULEXWLRQ� RI� VPDOO� VWDQGV� LQ� 1HZ� *XLQHD� DQG� WKH�
0ROXFFDV��DV�ZHOO�DV�LQ�&DSH�<RUN�3HQLQVXOD��,Q�,QGRQHVLD�$��PDQJLXP�RFFXUV�RQ�7DOLDEX��WKH�
PRVW� ZHVWHUQ� LVODQG�� DQG� 6DQDQD�� D� VRXWKHUQ� LVODQG� RI� WKH� 6XOD� ,VODQG� *URXS� DQG� QHDU�
:DHVDODQ� LQ� WKH� VRXWKZHVW� RI� WKH�PDLQ�&HUDQ� JURXS�� ,QWURGXFHG� WR�%DQJODGHVK��&DPHURRQ��
&RVWD�5LFD��+DZDLL��,QGRQHVLD��0DOD\VLD��1HSDO��3DSXD��DQG�WKH�3KLOLSSLQHV��'XNH����
7UDGH�DQG�SURGXFWLRQ�������������������������������������������������������������������������������������������������������������
2Q�/H\WH�LVODQG��3DUDFOHWH�FRPPXQLW\��D�QXUVHU\�ZDV�HVWDEOLVKHG�DQG�RYHU�����KD�RI�DFDFLDV�
DQG�HXFDO\SWV�KDYH�EHHQ�SODQWHG�DORQH�������+DUULVRQ���7KHUH�DUH�QR�GDWD�DYDLODEOH�DERXW�WKH�
WRWDO�DPRXQW�RI�$FDFLD�PDQJLXP�OXPEHU�SURGXFHG�LQ�WKH�3KLOLSSLQHV�QRU�ZRUOGZLGH���
'HVFULSWLRQ������������������������������������������������������������������������������������������������������������������������������
7UHH�WR����P�WDOO��EROH�RIWHQ�VWUDLJKW��WR�RYHU�KDOI�WKH�WRWDO�WUHH�KHLJKW��%UDQFKOHWV��SK\OORGHV�
DQG�SHWLROHV�DUH�JODEURXV�RU�VOLJKWO\�VFXUI\��3K\OORGHV�DUH��±���FP�EURDG���±��WLPHV�DV�ORQJ�
DV� EURDG�� GDUN� JUHHQ�� FKDUWDFHRXV� ZKHQ� GU\�� 7KH� SK\OORGHV� KDYH� ��±��� ORQJLWXGLQDO� PDLQ�
QHUYHV�ZKLFK�MRLQ�RQ�WKH�GRUVDO�PDUJLQ�DW�WKH�EDVH�RI�WKH�SK\OORGH��VHFRQGDU\�QHUYHV�ILQH�DQG�
LQFRQVSLFXRXV��)ORZHUV� LQ� ORRVH� VSLNHV� WR���� FP� ORQJ�� VROLWDU\�RU�SDLUHG� LQ� WKH�XSSHU�D[LOV��
)ORZHUV� DUH� SHQWDPHURXV�� WKH� FDO\[� ���±����PP� ORQJ�� ZLWK� VKRUW� REWXVH� OREHV�� WKH� FRUROOD�
WZLFH�DV�ORQJ�DV�WKH�FDO\[��3RGV�OLQHDU��JODEURXV���±��PP�EURDG��FD�����FP�ORQJ�ZKHQ�JUHHQ��
ZRRG\��FRLOHG�DQG�EUDFNLVK�EURZQ�ZKHQ�PDWXUH��GHSUHVVHG�EHWZHHQ�WKH�VHHGV��6HHGV�OXVWURXV��
EODFN��HOOLSVRLG��RYDWH�RU�REORQJ������[�����PP��WKH�IXQLFOH�IRUPLQJ�D�IOHVK\�DULO�EHQHDWK�WKH�
VHHG��'XVW� IURP�SRGV�SRXQGHG�GXULQJ� VHHG� H[WUDFWLRQ� FDXVHV� D� UHVSLUDWRU\� UHDFWLRQ� LQ� VRPH�
SHRSOH��'XNH���
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(FRORJ\����������������������������������������������������������������������������������������������������������������������������������������
2IWHQ� LQ� JUDVVODQGV� DQG� RQ� PDUJLQV� RI� ORZODQG� SULPDU\� IRUHVWV� DW� DOWLWXGHV� RI� ��±��� P��
3UREDEO\�FDSDEOH�RI�UDQJLQJ�IURP�7URSLFDO�9HU\�'U\�WR�0RLVW�WKURXJK�6XEWURSLFDO�'U\�WR�:HW�
)RUHVW� /LIH� =RQHV�� WKLV� VSHFLHV� KDV� RXWSHUIRUPHG� $OEL]LD� IDOFDWDULD�� *PHOLQD� DUERUHD�
�FRQVLGHUHG�DPRQJ�WKH�IDVWHVW�JURZLQJ�XVHIXO�WUHHV�RQ�HDUWK��1$6���������DQG�3LQXV�FDULEDHD�
RQ� SRRU� VLWHV� VXFK� DV� GLVWXUEHG� RU� EXUQHG� VLWHV�� RQ� GHJUDGHG� ODWHULWLF� FOD\� XQGHUODLQ� ZLWK�
YROFDQLF�URFN��RQ�VRLOV�VR�ZRUQ�RXW�WKDW�HYHQ�VKLIWLQJ�FXOWLYDWLRQ�KDG�EHHQ�DEDQGRQHG��DQG�RQ�
VORSHV� LQIHVWHG� ZLWK� (XSDWRULXP� DQG�RU� ,PSHUDWD� VSHFLHV�� 0DQJLXP� DSSDUHQWO\� WROHUDWHV�
DQQXDO� SUHFLSLWDWLRQ� RI� ��� WR� ��� GP� RU� PRUH�� PHDQ�PD[LPXP� WHPSHUDWXUH� RI� ��±���&� LQ�
VXPPHU��PHDQ�PLQLPXP�WHPSHUDWXUH�RI���±���&�LQ�ZLQWHU��DQG�S+�RI����±�����1$6������G���
,W� LV� UHSRUWHG� RQ� HQWLVROV� DQG� XOWLVROV�� +\EULGL]HV� QDWXUDOO\� ZLWK� $FDFLD� DXULFXOLIRUPLV��
SURGXFLQJ�K\EULGV�ZKLFK�JURZ�IDVWHU�WKDQ�HLWKHU�SDUHQW��EXW�WHQGLQJ�WR�UHWDLQ�WKH�SRRU�IRUP�RI�
$��DXULFXOLIRUPLV��'XNH���
�
*URZWK�DQG�SURSDJDWLRQ��
)ORZHULQJ�DQG�VHHGLQJ�FRPPHQFH�DW�DERXW�WZR�\HDUV�RI�DJH�XQGHU�SODQWDWLRQ�FRQGLWLRQV��2QH�
NJ� RI� VHHGV� FRQWDLQV� ������ ±� ������� VHHGV�� 6HHGV� PXVW� EH� SUH�WUHDWHG� EHIRUH� VRZLQJ� E\�
LPPHUVLQJ� WKHP�LQ�ERLOLQJ������&��ZDWHU� IRU����VHFRQGV�IROORZHG�E\�VRDNLQJ�LQ�FROG�ZDWHU�
IRU����KRXUV��7KH�VSHFLHV�LV�XVXDOO\�VRZQ�RU�WUDQVSODQWHG�DW�WKH���OHDI�VWDJH�LQWR�FRQWDLQHUV�EXW�
PD\�EH�DPHQDEOH� WR�GLUHFW� VRZLQJ� LQ� WKH� ILHOG� LI�JLYHQ�ZHHG�FRQWURO� LQLWLDOO\��6HHGOLQJV�DUH�
UHDG\�IRU�SODQWLQJ�RXW�DIWHU����ZHHNV��9HJHWDWLYH�SURSDJDWLRQ�RI�FXWWLQJV�XQGHU�PLVW�KDV�EHHQ�
VXFFHVVIXO� DOWKRXJK� URRW� IRUPDWLRQ� LV� UHODWLYHO\� VORZ�� 3UHSDUDWLRQ� IRU� SODQWLQJ�PD\� LQYROYH�
VODVKLQJ� ,PSHUDWD� JUDVV� RU� EXUQLQJ� ORJJLQJ� GHEULV�� &DQRS\� FORVXUH� ZLWKRXW� VXEVHTXHQW�
ZHHGLQJ�ZLOO�WDNH�DERXW���\HDUV�EXW�ZLOO�EH�PRUH�UDSLG�LI�ZHHGV�DUH�FRQWUROOHG�GXULQJ�WKH�ILUVW�
��PRQWKV�DIWHU�SODQWLQJ�DQG�IHUWLOLVHU�LV�DSSOLHG��)LQDO�VSDFLQJ�GHSHQGV�RQ�YDULHW\����[��P�WR�
���[����P���7XUQEXOO����
�
�
�
�
�
�
�
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)HUWLOL]HU����������������������������������������������������������������������������������������������������������������������������������
8VH� RI� IHUWLOL]HU� DW� HVWDEOLVKPHQW� YDULHV�� ,Q� 3HQLQVXODU� 0DOD\VLD�� 0HDG� DQG� 0LOOHU� �������
UHFRPPHQGHG� WKH� DSSOLFDWLRQ� RI� ���� J� RI� WULSOH� VXSHUSKRVSKDWH� �763��WUHH� DW� SODQWLQJ�
IROORZHG� E\� D� VHFRQG� DSSOLFDWLRQ� RI� ���� J� 763� DW� ����PRQWKV� RQ� IHUWLOH� VLWHV� DQG�� RQ� OHVV�
IHUWLOH�,PSHUDWD�VLWHV��1�DQG�WUDFH�HOHPHQWV�LQ�DGGLWLRQ�WR�763��2Q�GHJUDGHG�VRLOV�GHILFLHQW�LQ�
1��3�DQG�.�LQ�6RXWK�.DOLPDQWDQ��7XUYH\��������IRXQG�WKDW�WKH�DGGLWLRQ�RI�13.����������DQG�
����NJ�KD�ZDV�EHVW��IHUWLOL]HU�ZDV�RQH�RI�WKH�NH\V�WR�VXFFHVVIXO�HVWDEOLVKPHQW�RI�$��PDQJLXP�
�'XNH���
<LHOG���
6RLO� GHSWK� DQG� WRSRJUDSKLF� SRVLWLRQ� FDQ� LQIOXHQFH� \LHOG� LQ� $�� PDQJLXP� DV� VKRZQ� LQ� WKH�
IROORZLQJ�WDEOH��
�7DEOH����*URZWK�RI�$��PDQJLXP������\HDUV��RQ�GLIIHUHQW�VRLO�FODVVHV�DW�-DODQ�/HH��6DEDK��� � 0HDQ�KHLJKW��P�� 0HDQ�GLDPHWHU��'%+��FP��6NHOHWDO� ��� �����
+LOO�FUHHS� ����� �����
6HGHQWDU\� ����� �����
+LOO�ZDVK� ����� �����
$OOXYLXP� ����� �����
�

6RXUFH��7XUQEXOO��7KH�VRLO�GHSWK�LQFUHDVHV�IURP�WKH�WRS�WR�WKH�ERWWRP�RI�WKH�VORSH�DQG�DOWKRXJK�WKH�DOWLWXGLQDO�
GLIIHUHQFH�LV�RQO\�����P�WKH�YROXPH�SURGXFWLRQ�RQ�WKH�DOOXYLXP�LV�DOPRVW�GRXEOH�WKDW�RQ�WKH�
VNHOHWDO� FDWHQD� �7XUQEXOO��� 7KH� IROORZLQJ� WDEOH� VKRZV� WKH� \LHOG� RI� $FDFLD� PDQJLXP�
SODQWDWLRQV�LQ�WKH�3KLOLSSLQHV���
�
7DEOH����3UHGLFWHG�\LHOGV�RI�$��PDQJLXP�JURZQ�XQGHU�LQGXVWULDO�DQG�IDUP�VLOYLFXOWXUDO�
PDQDJHPHQW�UHJLPHV�LQ�WKH�3KLOLSSLQHV�
,WHP� $��PDQJLXP�� ,QGXVWU\�� )DUP�OHYHO�
&OHDU�IDOO�DJH� ��� ��
7RWDO�\LHOG��P��KD�� ���� ���
0$,��P��KD�\HDU�� ��� ��
6DZ�ORJ�\LHOG��P��KD�� ���� ��
5XUDO�KRXVH�FRQVWUXFWLRQ�SROH�\LHOG��P��KD�� ��� ���
)XHO�ZRRG�\LHOG��P��KD�� ��� ���
� ������������������������������������������������������������������������������������������������������6RXUFH��7XUQEXOO��
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'LVHDVHV��
7KHUH�DUH�SUREOHPV�ZLWK�OHDI�LQVHFWV��6SHFLPHQV��FD������LQ�6DEDK�VXIIHU�IURP�D�KHDUW�URW�DQG�
D��SLQN�GLVHDVH���&RUWLFLXP�VDOPRQLFRORU���6HHGOLQJV�LQ�+DZDLLDQ�QXUVHULHV�DUH�DWWDFNHG�E\�D�
SRZGHU\�PLOGHZ� �2LGLXP� VS����7KUHH� SLQKROH� ERUHUV� DWWDFN� WKH� WUHH� LQ�6DEDK�� HVSHFLDOO\� RQ�
SRRUHU�VLWHV��&DUSHQWHU�DQWV��&DPSRQRWXV�VS���IRUP�JDOOHULHV�LQ�WKH�KHDUWZRRG�RI�\RXQJ�WUHHV��
:RRG� ERUHUV� RI� WKH� JHQXV�;\VWURFHUD� PD\� EH� D� SUREOHP�� 6HHGOLQJV� PD\� EH� GHIROLDWHG� E\�
+\SRPHFHV� VTXDPRVXV�� 6FDOH� LQVHFWV� DQG�PHDO\� EXJV�PD\� DOVR� EH� SUREOHPDWLF�ZLWK� \RXQJ�
SODQWV��'XNH����
�
8VHV��������������������������������������������������������������������������������������������������������������������������������������
5HJDUGHG� ILUVW� DV� D� UDWKHU� SURGXFWLYH� WLPEHU� WUHH�� VHFRQGO\� IRU� ILUHZRRG� �VSHFLILF� JUDYLW\�  �
�������7KH�KDUG��OLJKW�EURZQ�ZRRG�LV�GHQVH��ZLWK�QDUURZ�VDSZRRG�DQG�D�VWUDLJKW��FORVH�JUDLQ��
,W�PDNHV�H[FHOOHQW�SDUWLFOH�ERDUG�DQG�FRXOG�SRVVLEO\�EH�XVHIXO�IRU�IXUQLWXUH��FDELQHW�PDNLQJ��
DQG� SHUKDSV� HYHQ� SXOS� DQG� SDSHU�� &DSDEOH� RI� EHLQJ� GLUHFWO\� VRZQ�� WKH� WUHH� DSSHDUV� TXLWH�
SURPLVLQJ� IRU� HURVLRQ� FRQWURO� ZKHUH� DGDSWHG�� 6RPH� VXFFHVV� LV� LQGLFDWHG� LQ� WKH� XVH� RI� WKH�
VSHFLHV� WR� FRUUHFW� WKH� SUREOHP� RI� WKH� ,PSHUDWD� JUDVVODQGV�� 6DEDK� IRUHVWHUV� KDYH� FRQYHUWHG�
������KD�RI�GHJUDGHG�,PSHUDWD�JUDVVODQG�LQWR�SURGXFWLYH�IRUHVW�ODQGV��'XNH����
��������0DQDJHPHQW�RI�DQ�$EDFD�DQG�$FDFLD�PDQJLXP�SODQWDWLRQ��
$FDFLD�PDQJLXP� LV� LQLWLDOO\�SODQWHG�ZLWK�D�VSDFLQJ�RI���[���PHWUHV��$EDFD� LV�SODQWHG� LQ�WKH�
VDPH�\HDU��$FDFLD�KDV�WR�EH�IHUWLOL]HG�LQ�WKH�ILUVW�DQG�VHFRQG�\HDU��LQ�WKH��WK�\HDU�WKH�VWDQG�KDV�
WR� EH� WKLQQHG� WR� D� VSDFLQJ� RI� �� [� �� PHWUHV�� 7KH� KDUYHVWHG� ORJV� VHUYH� PDLQO\� IRU� SXOS�
SURGXFWLRQ�� )RU� WKH� IROORZLQJ� DQDO\VLV� LW� LV� DVVXPHG� WKDW� DFDFLD� LV� KDUYHVWHG� DIWHU����\HDUV��
6RPH� VHHG� WUHHV� VKRXOG� UHPDLQ� RQ� WKH� SODQWDWLRQ�� $EDFD� LV� PDQDJHG� LQ� WKH� VDPH� ZD\� DV�
H[SODLQHG�EHIRUH��DJDLQ�ZLWK�D�VSDFLQJ�RI���[���PHWUHV���
�
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����5DLQIRUHVWDWLRQ�
�
������5DLQIRUHVWDWLRQ�SURMHFWV�LQ�/H\WH�
6LQFH������WHFKQRORJLHV�KDYH�EHHQ�GHYHORSHG�DW�WKH�/H\WH�6WDWH�8QLYHUVLW\��/68���VSRQVRUHG�
E\� WKH� 3KLOLSSLQH�*HUPDQ� $SSOLHG� 7URSLFDO� (FRORJ\� 3URJUDP�� FRPELQLQJ� RQ� ORFDO� DQG�
FRPPXQLW\�EDVHG� OHYHO� WKH� FRQVHUYDWLRQ� DQG� UHKDELOLWDWLRQ� RI� WKH� ELRGLYHUVLW\� RI� D� JLYHQ�
HFRV\VWHP�ZLWK�WKH�QHHG�IRU�IRRG�SURGXFWLRQ�DQG�LQFRPH�JHQHUDWLRQ��*RHOWHQERWK�HW�DO����7KH�
7URSLFDO� (FRORJ\� 3URJUDP� ZDV� IRXQGHG� WR� GHYHORS� WKH� WHFKQLTXHV� RI� µ5DLQIRUVWDWLRQ�
)DUPLQJ¶�� 7KH� FRQFHSW� EHKLQG� WKH� µ5DLQIRUHVWDWLRQ� )DUPLQJ¶� V\VWHP� DLPV� ³���WR� UHSODFH� WKH�
PRUH�GHVWUXFWLYH� IRUPV� RI� NDLQLQJ� SUDFWLFHV�� IRUP�D� EXIIHU� ]RQH� DURXQG� WKH�SULPDU\� IRUHVW��
SURWHFW� WKHLU� ELRGLYHUVLW\�� KHOS� PDLQWDLQ� WKH� ZDWHU� F\FOH�� DQG� SURYLGH� IDUPHUV� GXH� WR� WKH�
FRQWLQXRXVO\� KLJK� SURGXFWLRQ� RI� IUXLWV�� URRW� FURSV� WLPEHU� DQG� RWKHU� IRUHVW� IDUPLQJ� LQFRPHV�
ZLWK�D�VWDELOH�DQG�KLJKHU�LQFRPH³��*RHOWHQERWK�HW�DO����
�
$W� WKH�EHJLQQLQJ�RI� WKH�7URSLFDO�(FRORJ\�3URJUDP��D�GHPRQVWUDWLRQ�IDUP�ZDV�HVWDEOLVKHG�LQ�
WKH�)RUHVW�5HVHDUFK� ,QVWLWXWH� DUHD� LQ� FR�RSHUDWLRQ�ZLWK� WKH�'HSDUWPHQW�RI�(QYLURQPHQW� DQG�
1DWXUDO�5HVRXUFHV�DQG�VHYHUDO�GHSDUWPHQWV�DW� WKH�/H\WH�6WDWH�8QLYHUVLW\��ZKLFK�FRQWULEXWHG�
WKH� H[SHULPHQWDO� VLWH��%\� WKH�HQG�RI������� WKH�FRQFHSW�ZDV� UHDG\� IRU� LPSOHPHQWDWLRQ�DW� WKH�
IDUPHU¶V� OHYHO�� LQ� ���������� GLIIHUHQW� SORW� VLWHV� LQ� %D\ED\�� /H\WH� FRXOG� EH� GHYHORSHG�
IROORZLQJ� WKH� FRQFHSW� RI� µ5DLQIRUHVWDWLRQ� )DUPLQJ¶�� 6R� IDU�� µ5DLQIRUHVWDWLRQ� IDUPLQJ¶� KDV�
EHHQ�GHYHORSHG� LQ����µ5DLQIRUHVWDWLRQ�)DUP¶�VLWHV� LQ�WKH�VXUURXQGLQJ�RI�%D\ED\�DQG�2UPRF�
ZLWK� DQG� DYHUDJH� IDUP�VL]H� RI� DERXW� �� KD�� ([FOXGLQJ� WKH� H[RWLF� WUHH� VSHFLHV�� ZKLFK� ZHUH�
SODQWHG� LQ� WKH� EHJLQQLQJ� RI� WKH� SURMHFW�� WKH� µ5DLQIRUHVWDWLRQ� )DUP¶� VLWHV� DUH� SODQWHG� ZLWK�
LQGLJHQRXV�SLRQHHU�DQG�OLJKW�GHPDQGLQJ�WUHH�VSHFLHV�DQG�DIWHU�WKH�ILUVW�\HDU�RI�HVWDEOLVKPHQW��
ZLWK�VKDGH�WROHUDQW� WUHH�VSHFLHV�H�J�� WUHHV�RI� WKH�'LSWHURFDUSDFHDH��,Q�WKH�IROORZLQJ�SDUW�� WKH�
GHPRQVWUDWLRQ� IDUP� LQ� WKH� IRUHVW� UHVHUYDWLRQ� RI� /H\WH� 6WDWH� 8QLYHUVLW\� DQG� DQRWKHU�
UDLQIRUHVWDWLRQ�VLWH�LQ�&LHQGD�DUH�LQWURGXFHG��
�
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7KH�GHPRQVWUDWLRQ�IDUP�LQ�/68��
7KH�GHPRQVWUDWLRQ�IDUP�LV�ORFDWHG�LQVLGH�/68�)RUHVW�5HVHUYDWLRQ�DQG�DSSUR[LPDWHO\�����NP�
IURP� WKH� KLJKZD\� LQ� DERXW� ���P� KHLJKW� DERYH� VHH� OHYHO�� %HIRUH� WKH�9L6&$�*7=�(FRORJ\�
SURJUDP�VWDUWHG�WR�UHIRUHVW� WKLV�DUHD�LW�ZDV�XVHG�DV�FRIIHH��FDFDR�DQG�EDQDQD�SODQWDWLRQ��7KH�
JURXQG� ZDV� PDLQO\� FRYHUHG� ZLWK� JUDVVHV� H�J�� FRJRQ� JUDVV� �,PSHUDWD� F\OLQGULFD�� DQG� VRPH�
SDUWV�ZHUH� XVHG� DV� SDVWXUH� ODQG� IRU� FDUDEDRV� �.ROE��� %HIRUH� SODQWLQJ�� WKH� DUHD�ZDV� FOHDUHG�
FRPSOHWHO\�H[FHSW�IRU�EDQDQD�SODQWV��ZKLFK�ZHUH�OHIW�IRU�VKDGH��7KH�SODQWLQJ�DFWLYLWLHV�EHJDQ�
LQ� �����ZLWK� LQLWLDOO\� SODQWLQJ� RQO\� VHHGOLQJV� RI� VXFK� VSHFLHV��ZKLFK� FRXOG� EH� ULVHQ� LQ� WKH�
QXUVHU\�� %HFDXVH� RI� WKH� YHU\� GHQVH� JUDVV� FRYHU�� ILUVWO\� SLRQHHU� DQG� OLJKW� GHPDQGLQJ� WUHH�
VSHFLHV� VXFK� DV�*PHOLQD�DUERUHD��6DPDQHD� VDPDQ��6ZLHWHQLD�PDKDJRQL��0HOLD�GXELD�ZHUH�
SODQWHG��$�VWURQJ�W\SKRRQ�LQ�'HFHPEHU������KDV�EURNHQ�PDQ\�WUHHV�EHORQJLQJ�WR�WKH�SLRQHHU�
VSHFLHV�DQG�LW�KDV�EHHQ�UHFRJQL]HG�WKDW�WKLV�DIIHFWHG�PDLQO\�WKH�H[RWLF�WUHH�VSHFLHV��ZKLOH�WKH�
ORFDO� VSHFLHV� VHHPHG� WR�EH�PRUH�DGMXVWHG� WR� VWURQJ�ZLQGV�DQG� WRUUHQWLDO� UDLQV��7KLV� OHG� WR�D�
PRGLILFDWLRQ� LQ� WKH� WKHRU\�RI� WKH�³5DLQIRUHVWDWLRQ�)DUPLQJ´�SURMHFW�� ,W�ZDV�GHFLGHG� WR�SODQW�
RQO\�LQGLJHQRXV�WUHH�VSHFLHV��7KH�WRWDO�DUHD�RI�WKH�IRUPHU�³&ORVHG�FDQRS\�DQG�KLJK�GLYHUVLW\�
IRUHVW�IDUPLQJ´�SURMHFW��ZKLFK�LQFOXGHG�QXUVHU\�DUHDV��VR�FDOOHG�³JHQH�EDQN�DUHDV´�DV�ZHOO�DV�
VR�FDOOHG�³H[WHQVLRQ�DUHDV´��LV�DERXW�����KD�LQ�VL]H��7KH�LQLWLDO�WUHH�VSDFLQJ�ZDV���[���P��VLQFH�
WKH�PRUWDOLW\� UDWH�ZDV� DERXW� ����� ����� WUHHV� DUH� OHIW� SHU� KD��ZLWK� DERXW� ���� GLIIHUHQW� WUHH�
VSHFLHV�SHU�KD��FRPSRVHG�RI�����SLRQHHUV������VKDGH�ORYHUV�DQG�����IUXLW�WUHH�VSHFLHV��6LQFH�
VRPH�VSHFLHV�DUH�RQO\�UHSUHVHQWHG�E\�RQH�RU�WZR�LQGLYLGXDOV�WKH\�ZLOO�GLH�RXW�VRPHWLPH��7KH�
VORSH�FRUUHVSRQGV�WR���WR�����DQG�WKH�HOHYDWLRQ�RI�WKH�VLWH�LV����P�DERYH�VHH�OHYHO��5DLQIDOO�LV�
DERXW������PP�SHU�\HDU�ZLWK�D�PRQWKO\�WHPSHUDWXUH�RI�����&HOVLXV�LQ�DYHUDJH��WKH�GUDLQDJH�
RI� WKH� VRLO� LV� ZHOO�� 7KH� VRLO� EHORQJV� WR� WKH� JURXS� RI� +DSOLF� $OLVROV�� (URVLRQ� KDG� EHHQ� D�
SUREOHP� EHIRUH� ������ QRZ� WKHUH� LV� OLWWOH� HYLGHQFH��'RPLQDWLRQ� SLRQHHU� WUHHV� DUH�� 6DPDQHD�
VDPDQ��$UWRFDUSXV�EODQFRL��0HODL�GXELD��6ZLHWHQLD�PDKDJRQL�DQG��&DVXDULQD�HTXLVHWLIROLD��
'RPLQDWLQJ� VKDGH� ORYHUV� DUH�'LSWHURFDUSXV� YDOLGXV�� 6KRUHD� FRQWRUWD� DQG� /LWVHD� OH\WHQVLV��
'RPLQDWLQJ�IUXLW�WUHHV�DUH�6DQGRULFXP�NRHWMDSH�DQG��$UWRFDUSXV�KHWHURSK\OOD��
�
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7KH�UDLQIRUHVWDWLRQ�IDUPLQJ�VLWH�LQ�&LHQGD�
7KH�SODQWLQJ�DFWLYLWLHV�LQ�&LHQGD�VWDUWHG�LQ�0DUFK������ZKHQ�������IRUHVW�WUHH�VHHGOLQJV�ZHUH�
SODQWHG�RQ������KD��2XW�RI�WKLV������PRUWDOLWLHV�ZHUH�UHSRUWHG��,Q�-XO\�������IXUWKHU�WUHHV�ZHUH�
SODQWHG�RQ�WKH�VLWH��8S�WR�NQRZ�WKHUH�DUH������SODQWV�SHU�KD��ZLWK������GLIIHUHQW�WUHH�VSHFLHV��
7KH�VORSH�LV�DERXW�����WKH�HOHYDWLRQ�LV�DERXW����P�DERYH�VHH�OHYHO��5DLQIDOO�LV������PP�SHU�
\HDU��PRQWKO\�DYHUDJH�WHPSHUDWXUH�LV������&HOVLXV��7KH�LQLWLDO�WUHH�VSDFLQJ�ZDV���[���P��VKDGH�
ORYLQJ�WUHHV�ZHUH�DGGHG�ODWHU�ZLWK�D�VSDFLQJ�RI���[���P��'RPLQDQW�SLRQHHU�VSHFLHV�DUH�9LWH[�
SDUYLIORUD��7HUPLQDOLD�PLFURFDUSD��3RO\DOWKLD�JODQGXORVD��&UDWR[\OXP�DUERUHXP�DQG�$OEL]LD�
OHEEHNRLGHV��'RPLQDWLQJ�VKDGH�ORYLQJ�WUHHV�DUH�6KRUHD�FRQWRUWD��/LWVHD�OH\WHQVLV��3DUDVKRUD�
PDODDQRQDQ� DQG� 3RGRFDUSXV� SKLOLSSLQHQVLV�� 'RPLQDWLQJ� IUXLW� WUHHV� DUH� $UWRFDUSXV�
RGRUDWLVVLPD�DQG�3VLGLXP�JXD\DYD���
�
$�FULWLFDO�DVSHFW�WR�ERWK�VLWHV�LV�WKH�KLJK�DPRXQW�RI�GLIIHUHQW�WUHH�VSHFLHV�SODQWHG��ZLWK�D�KLJK�
ILQDQFLDO� LQSXW��0DQ\�LQGLYLGXDOV�DUH�UHSUHVHQWHG�E\�RQH�RU� WZR�LQGLYLGXDOV�DQG�ZLOO�GLH�RXW�
ODWHU�� %RWK� VLWHV� DUH� GHPRQVWUDWLRQ� IDUPV�� WKHUHIRUH� WKH� KLJK� QXPEHU� RI� VSHFLHV� VHUYHG� WKH�
SXUSRVH� WR� JDWKHU� NQRZOHGJH� DERXW� WKH� SHUIRUPDQFH� RI� WKHVH� VSHFLHV��:KHQ� LQWURGXFLQJ� D�
UDLQIRUHVWDWLRQ� VLWH� RQ� IDUP� OHYHO� D� UHGXFHG� QXPEHU� RI� WUHH� VSHFLHV� ZRXOG� EH� PRUH�
DGYDQWDJHRXV���
�
�
��
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������0DQDJHPHQW�RI�D�UDLQIRUHVWDWLRQ�VLWH�
7KH� RUGHU� LQ� ZKLFK� WUHHV� VKRXOG� EH� SODQWHG� GHSHQGV� RQ� WKHLU� JURZWK� FODVV�� )LYH� GLIIHUHQW�
JURZWK�FODVVHV�KDYH�EHHQ�LGHQWLILHG��WKH�VORZ�DQG�WKH�IDVW�JURZLQJ�VXQ�GHPDQGLQJ�WUHHV��WKH�
VORZ� DQG� WKH� IDVW� JURZLQJ� VKDGH� UHTXLULQJ� WUHHV� �H�J�� 'LSWHURFDUSXV�� DQG�PHGLXP� JURZLQJ�
VKDGH�GHPDQGLQJ�WUHH�VSHFLHV��H�J��GXULDQ���7KH�LQFUHPHQW�LQ�GLDPHWHU�EUHDVW�KHLJKW�RI�WKH�IDVW�
DQG� WKH� VORZ� JURZLQJ� VXQ� GHPDQGLQJ� WUHHV� LV� DVVXPHG� DW� �� �� FP�\HDU� DQG� ���� FP�\HDU�
UHVSHFWLYHO\� �:KLWPRUH�� ������� ZKLOH� LW� LV� DOVR� ���� FP�\HDU� IRU� WKH� IDVW� JURZLQJ� VKDGH�
GHPDQGLQJ� WUHHV�DQG������FP�\HDU� IRU� WKH�VORZ�JURZLQJ�VKDGH�GHPDQGLQJ�WUHHV��7KH�DQQXDO�
LQFUHPHQW�RI�GXULDQ�LV�DVVXPHG�ZLWK������FP�\HDU�LQ�GLDPHWHU�EUHDVW�KHLJKW��'LUNVPH\HU���
�
%HIRUH� SODQWLQJ� D� UDLQIRUHVWDWLRQ� VLWH�� D� QXUVHU\� KDV� WR� EH� HVWDEOLVKHG� DQG� WKH� IXWXUH�
UDLQIRUHVWDWLRQ�VLWH�KDV�WR�EH�FOHDUHG�RI�&\OLQGULFD�LPSHUDWD�IRU�H[DPSOH��,Q�WKH�ILUVW�\HDU��IDVW�
JURZLQJ� DQG� OLJKW� GHPDQGLQJ� WUHH� VSHFLHV� �ORFDO� VSHFLHV� DV� ZHOO� DV� H[RWLF� VSHFLHV� �H�� J��
*PHOLQD�DUERUHD��DUH�SODQWHG�ZLWK�D�VSDFLQJ�RI���[���P�WR�FORVH�WKH�FDQRS\�DQG�WR�VKDGH�RXW�
WKH�JUDVV��7KH�PRVW�LPSRUWDQW�DFWLYLW\�GXULQJ�WKH�ILUVW�\HDUV�LV�WKH�FXWWLQJ�RI�YLQHV���
�
,Q� WKH� VHFRQG� \HDU�� VKDGH�WROHUDQW� VSHFLHV� DV� ZHOO� DV� KLJK� SULFHG� KDUGZRRGV� DQG� IUXLW� WUHH�
VSHFLHV� DUH� SODQWHG� ZLWK� D� VSDFLQJ� RI� �� [� �� P� XQGHU� WKH� SLRQHHU� WUHHV�� 6LQFH� QRQ� WLPEHU�
SURGXFWV��DUH�SOD\LQJ�DQ�LPSRUWDQW�UROH�LQ�WKH�HFRQRPLFV�RI�UXUDO�SHRSOH�DQ�HQULFKPHQW�ZLWK�
UDWWDQ�� IUXLWV��QXWV�RU�FURSV� OLNH�H��J��EDQDQDV��FDVVDYD��VZHHW�SRWDWRHV�DQG�YHJHWDEOHV� LQ� WKH�
VHFRQG� \HDU� DIWHU� SODQWLQJ� LV� UHFRPPHQGHG�� 7KH� DGGLWLRQ� RI� VKDGH�WROHUDQW� FURSV�� H�J��
FOLPELQJ�XEL�� SLQHDSSOHV�RU�$EDFD� DQG�RWKHUV� LV�SRVVLEOH�DIWHU� WKH�FDQRS\�KDV�FORVHG� LQ� WKH�
HLJKWK�\HDU��*RHOWHQERWK���7KHUHE\�WKH�SRVVLELOLW\�DQG�WLPH�RI�LQWHUSODQWLQJ�FURSV�LV�VWURQJO\�
GHSHQGLQJ� RQ� WKH� VRLO� W\SH� DQG� WKH� JURZWK� SHUIRUPDQFH� RI� WKH� WUHHV�� 7KH� \LHOGV� RI� WKH�
LQWHUFURSV�PD\� GHFUHDVH� GHSHQGLQJ� RQ� WKH� GHQVLW\� DQG� WKH� FURSSLQJ� VFKHPH� RI� WKH� RULJLQDO�
VWDQGV� RI� WKH� FURSV� DQG� WKHLU� OLJKW� DQG� VSDFH� GHPDQGV� DV� ZHOO� DV� RQ� WKH� OLJKW� DQG� VSDFH�
GHPDQGV�RI�WKH�UDLQIRUHVWDWLRQ�IDUPLQJ�VHHGOLQJV���
�
,Q�WKH�WKLUG�\HDU�VKDGH�GHPDQGLQJ�WUHHV�FDQ�EH�SODQWHG�LQ�EHWZHHQ�DW�D�GLVWDQFH�RI���[���P��IRU�
H[DPSOH� ���� VORZ� JURZLQJ� VKDGH� GHPDQGLQJ� DQG� ���� IDVW� JURZLQJ� RQHV�� $GGLWLRQDOO\�� ���
IUXLW�WUHHV��H�J�����PDQJRVWHHQV�DQG����GXULDQV��ZLOO�EH�SODQWHG�DW�WKH�VDPH�WLPH��7KLV�UHVXOWV�
LQ� ���� VKDGH� UHTXLULQJ� WUHHV�� 'HSHQGLQJ� RQ� WKHLU� DYDLODELOLW\� VHHGOLQJV� RI� GLIIHUHQW� VSHFLHV�
ZHUH�DGGHG��DW� UDQGRP�DUUDQJHPHQW� LQ�D�ZD\� WKDW�HDFK�QHLJKERXULQJ� WUHH�ZDV�RI�D�GLIIHUHQW�
VSHFLHV�WR�EXLOG�XS�D�PD[LPXP�GLYHUVLW\��.ROE����
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,Q�WKH�ILIWK�\HDU�DSSUR[LPDWHO\�����RI�WKH�IDVW�JURZLQJ�WUHHV�ZLOO�EH�FXW�DQG�VROG�DV�ILUHZRRG��
VR�WKDW�WKH�VORZ�JURZLQJ��VXQ�GHPDQGLQJ�WUHHV�ZLOO�JHW�HQRXJK�VXQ�WR�GHYHORS�JRRG�JURZWK��
%UDFK�FXWWLQJ�VKRXOG�EH�GRQH�ZKHQ�IUXLW� WUHHV�RU� WUHHV�ZLWK�KLJK�YDOXH� WLPEHU�D�VXSSUHVVHG��
2WKHUZLVH� LW� VKRXOG� EH� DYRLGHG�� VKDGH� VXSSUHVVHV� ZHHGV� DQG� DFFHOHUDWH� JURZWK� RI� WUHHV�
7KHUHE\�WKH�'LSWHURFDUSV�DQG�IUXLW�WUHHV�VKRXOG�QRW�JHW�VFDUYHV��7KH�UHPDLQLQJ�IDVW�JURZLQJ��
VXQ�GHPDQGLQJ�WUHHV�ZLOO�EH�KDUYHVWHG����\HDUV�DIWHU�SODQWLQJ�DQG�VROG�DV�OXPEHU��)UXLWV�OLNH�
0DQJRVWHHQ� DQG� 'XULDQ� FDQ� EH� VROG� RQ� WKH� PDUNHW�� �'XULR� ]LEHWKLQXV� EHDUV� IUXLWV� DIWHU� ��
\HDUV��0DQJRVWHHQ����\HDUV���+DUYHVWLQJ� VKRXOG�EH�GRQH�ZKHQ� WKH� WUHHV� UHDFK�D� VL]H�RI����
��FP�GEK��7KH�ILUVW�RI� WKH� IDVWHU�JURZLQJ�'LSWHURFDUSV�FDQ�EH�KDUYHVWHG�ZKHQ�WKH\�DUH�ILYH�
\HDUV�ROG��ZKLFK�PHDQV�LQ�WKH�HLJKWK�\HDU�DIWHU�HVWDEOLVKLQJ�WKH�IDUP��2YHU�D�SHULRG�RI�WZHQW\�
\HDUV� DURXQG�����RI� WKH� LQLWLDOO\� SODQWHG� IDVWHU� JURZLQJ�'LSWHURFDUSV�ZLOO� EH�KDUYHVWHG�SHU�
\HDU�7KHQ�WKH�ILUVW������� ���WUHHV��RI�WKH�VORZ�JURZLQJ�'LSWHURFDUSV�ZLOO�EH�KDUYHVWHG�LQ�WKH�
��WK�\HDU��7KH�KHDOWKLHVW�WUHHV�RI�HDFK�VSHFLHV�VKRXOG�UHPDLQ�DV�VHHG�WUHHV��2QO\�����RI�WRWDO�
WUHHV� VKRXOG� EH� FXW� SHU� \HDU� DQG� WKH� JDSV�KDYH� WR�EH� UHSODQWHG�ZLWK� VHHGOLQJV� LPPHGLDWHO\��
3ODQWLQJ�DQG�KDUYHVWLQJ�DFWLYLWLHV�VKRXOG�EH�GRQH�LQ�D�QHYHU�HQGLQJ�FKDLQ�DIWHU�WKH�V\VWHP�LV�
HVWDEOLVKHG��
�
)LJ�� ��� 6SHFLHV� FRPSRVLWLRQ� RI� D� ³5DLQIRUHVWDWLRQ� )DUPLQJ´� V\VWHP� ZLWK� SLRQHHU� DQG�
OLJKW�GHPDQGLQJ� WUHHV�SODQWHG� LQ� WKH� ILUVW�\HDU�DV�ZHOO�DV� VKDGH� WROHUDQW�DQG� IUXLW� WUHH�
VSHFLHV�SODQWHG�LQ�WKH�VHFRQG�\HDU��
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���&DVXDULQD�HTXLVHWLIROLD�
���1HSKHOLXP�ODSSDFHXP�
����'UDFRQWRPHORQ�GDR�
����6KRUHD�FRQWRUWD�
����0HOLD�GXELD��
����'XULR�]LEHWKLQXV�
6RXUFH��.ROE�
���+RSHD�PDOLEDWR���������������������������
���7HUPLQDOLD�PLFURFDUSD�
���*DUFLQLD�PDQJRVWDQD�
���&DORSK\OOXP�EODQFRL�
���'LSWHURFDUSXV�YDOLGXV�
���9LWH[�SDUYLIORUD�
���'LSWHURFDUSXV�NHULL�
�



� ��

��'HWHUPLQDWLRQ�RI�SURMHFW�LPSDFWV�
�
7KH�FHQWUDO�LVVXH�RI�D�FRVW�EHQHILW�DQDO\VLV�LV�WKH�GHWHUPLQDWLRQ�RI�SURMHFW�LPSDFWV��+HQFH�WKH�
SRVLWLYH�DQG�QHJDWLYH�SURMHFW�LPSDFWV�KDYH�WR�EH�UHSRUWHG��7KLV�LV�D�GLIILFXOW�WDVN�EHFDXVH�WKHUH�
LV�D�ZLGH�UDQJH�RI�SURMHFW�LPSDFWV�WR�EH�FRQVLGHUHG��2QH�ZD\�LV�WR�UHJDUG�WKH�SULFH�FKDQJHV�RU�
WKH� TXDQWLW\� FKDQJHV� IRU� FHUWDLQ� JRRGV� FDXVHG� E\� WKH� SURMHFW� LPSDFWV�� ,W� LV� LPSRUWDQW� WR�
FRQVLGHU� WKDW� HYHU\� LQSXW� RI� SURGXFWLRQ� IDFWRUV� LQ� WKH� SURMHFW� FDQ� EH� LQWHUSUHWHG� DV� D� IDFWRU�
ZLWKGUDZDO� DQG� WKHUHE\� GHFOLQH� RI� SURGXFWLRQ� HOVHZKHUH��7KH� TXHVWLRQ� LV� LQ�ZKLFK�ZD\� WKH�
VKRUWIDOO� RI� SURGXFWLRQ� RQ� WKH� RQH� VLGH� DQG� WKH� H[WUD� SURGXFWLRQ� RQ� WKH� RWKHU� VLGH� FDQ� EH�
HYDOXDWHG��%HFDXVH�SUHIHUHQFHV�RI�WKH�HIIHFWHG�SRSXODWLRQ�DUH�FRQVLGHUHG�WR�EH�RI�LPSRUWDQFH��
WKH� FRQFHSWV� RI� WKH� FRQVXPHU� VXUSOXV� �XVHG� LQ� FDVH� RI� SULFH� FKDQJHV�� DQG� WKH� PD[LPDO�
PDUJLQDO�ZLOOLQJQHVV�WR�SD\��XVHG�LQ�FDVH�RI�TXDQWLW\�FKDQJHV��FDQ�EH�XVHG�WR�YDOXH�WKH�DOWHUHG�
SURGXFWLRQ��2OVFKHZVNL����
�
/DUJH�VFDOH�SURMHFWV�PD\�KDYH�HIIHFWV�RQ�PDUNHW�SULFHV��,Q�WKDW�FDVH��SURMHFW�HYDOXDWLRQ�FDQ�EH�
EDVHG�RQ� FKDQJHV� LQ� FRQVXPHU¶V� VXUSOXV��(IIHFWV�RI� VPDOOHU�SURMHFWV� DUH�PLQLPDO�� WKH\�RQO\�
KDYH� LPSDFWV� RQ� WKH� TXDQWLW\�� EXW� QRW� RQ� WKH� PDUNHW� SULFH� IRU� D� SDUWLFXODU� JRRG�� $� VOLJKW�
LQFUHDVH� LQ� $EDFD�� FRFRQXW� RU� WLPEHU� SURGXFWLRQ� LQ� /H\WH� DORQH� IRU� H[DPSOH� LV� XQOLNHO\� WR�
FKDQJH�WKH�SULFHV�IRU�WKHVH�JRRGV��,Q�WKLV�FDVH��WKH�PD[LPDO�PDUJLQDO�ZLOOLQJQHVV�WR�SD\�IRU�D�
SURGXFW�LV�UHSUHVHQWHG�E\�WKH�PDUNHW�SULFH�JHQHUDWHG�DW�WKH�PDUNHW�HTXLOLEULXP��%HUJHQ�HW�DO����
7KXV��LQGLYLGXDO�HFRQRPLF�VXEMHFWV�GHFLGH�LQGHSHQGHQWO\�DERXW�GHPDQGHG�TXDQWLWLHV��FRQFHSW�
RI�FRQVXPHU¶V�VRYHUHLJQW\��ZLWKLQ�WKH�VFRSH�RI�WKHLU�SRVVLELOLWLHV��%\�GRLQJ�VR��WKH\�FRPSDUH�
WKH� SULFH� RI� D� VSHFLILF� JRRG� ZLWK� WKHLU� PDUJLQDO� ZLOOLQJQHVV� WR� SD\� DQG� DFFRPPRGDWH� WKH�
TXDQWLW\� GHPDQGHG�� 7KHUHIRUH�� LW� LV� SHUPLWWHG� WR� LQWHUSUHW� WKH�PDUNHW� SULFH� DV� D�PHDVXUH� RI�
XWLOLW\� DQG� FRVW� LQ� WKH� &%$�� WKH� ODWWHU� LQ� FDVH� RI� UHGXFHG� TXDQWLWLHV� DV� D� UHVXOW� RI� SURMHFW�
PHDVXUHV��$�SUREOHPDWLF�DVSHFW�OLQNHG�ZLWK�WKH�FRQVXPHU¶V�VXUSOXV�DV�D�PHDVXUH�IRU�XWLOLW\�LV��
WKDW�DQ�HTXLYDOHQW�WUDQVIRUPDWLRQ�RI�PRQHWDU\�XQLWV�LQ�XWLOLW\�XQLWV�LV�RQO\�SRVVLEOH�XQGHU�WKH�
DVVXPSWLRQ� RI� D� FRQVWDQW�PDUJLQDO� XWLOLW\� RI� LQFRPH��7R� GHWHUPLQH� WKH�PDUJLQDO� XWLOLW\�� WKH�
LQWHQVLW\�RI�LQGLYLGXDO�XWLOLW\�FKDQJHV�KDV�WR�EH�GHWHUPLQHG��DQG�WKLV�LV�QRW�SRVVLEOH��$�VHFRQG�
SUREOHP�LV�WKDW�GXH�WR�WKH�RUGLQDO�FKDUDFWHU�RI�XWLOLW\�VXPPLQJ�XS�WKH�LQGLYLGXDO�SRVLWLYH�DQG�
QHJDWLYH� HIIHFWV� LV� DOVR� QRW� SRVVLEOH�� 7KLV� SUREOHP� FDQ� EH� DYRLGHG� E\� FKRRVLQJ� D� FRQVWDQW�
XWLOLW\�OHYHO�DV�UHIHUHQFH�VWDQGDUG��2OVFKHZVNL����
�
�
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����� 0D[LPDO�PDUJLQDO�ZLOOLQJQHVV�WR�SD\�DQG�FRQVXPHU¶V�VXUSOXV�
7KH�FRQFHSW�RI�PD[LPDO�PDUJLQDO�ZLOOLQJQHVV�WR�SD\�DQG�FRQVXPHU¶V�VXUSOXV�LV�EDVHG�RQ�WKH�
DVVXPSWLRQ� WKDW�KRXVHKROGV�DFW� LQ�RUGHU� WR�PD[LPL]H� WKHLU�XWLOLW\��DOZD\V� WU\LQJ� WR�GUDZ�WKH�
PD[LPXP�XWLOLW\�RXW�RI�D�JLYHQ�EXGJHW��7KH�PD[LPDO�SULFH�KRXVHKROGV�DUH�ZLOOLQJ�WR�SD\�IRU�D�
VSHFLILHG� TXDQWLW\� LV� LQGLFDWHG� RQ� WKH� GHPDQG� FXUYH� ZKLFK� UHSUHVHQWV� D� SULFH�TXDQWLW\�
UHODWLRQVKLS��
�
,QLWLDOO\��UHJDUGLQJ�WKH�ILUVW�XQLW�RI�D�JRRG��WKH�ZLOOLQJQHVV�WR�SD\�LV�KLJKHVW��DQG�GHFUHDVHV�IRU�
HYHU\� DGGLWLRQDO� XQLW�� 7R� GHWHUPLQH� WKH� YDOXH� RI� D� SDUWLFXODU� JRRG� IRU� WKH� VXP� RI� DOO�
KRXVHKROGV�� WKH� VLWXDWLRQV� ZLWK� DQG� ZLWKRXW� WKDW� JRRG� KDYH� WR� EH� FRPSDUHG�� 7KH� VLWXDWLRQ�
ZLWKRXW�WKH�JRRG�FRUUHVSRQGV�WR�DQ�LQVWDQFH�ZKHUH�WKH�SULFH�RI�WKH�JRRG�LV�SHUFHLYHG�WR�EH�WRR�
KLJK�E\�WKH�KRXVHKROGV��OHDGLQJ�WR�UHQXQFLDWLRQ�UHJDUGLQJ�WKH�FRQVXPSWLRQ�RI�WKDW�JRRG��KHUH��
WKH�DFWXDO�TXDQWLW\�FRQVXPHG�HTXDOV�]HUR��3RLQW�3��

PD[�LQ�ILJXUH�����7KH�TXHVWLRQ�DULVHV��KRZ�
WKH�DJJUHJDWH�RI�DOO�KRXVHKROGV�YDOXHV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�VLWXDWLRQ�ZLWKRXW�WKH�JRRG�
DQG� WKH� DFWXDO� VLWXDWLRQ�ZLWK� WKH� JRRG�;�

�� LQ�PRQHWDU\� XQLWV��&RQVHTXHQWO\�� WKDW� SDUWLFXODU�
DPRXQW� RI� PRQH\� LV� VRXJKW�DIWHU�� ZKLFK� GHQRWHV� WKH� GLIIHUHQFH� EHWZHHQ� WKH� KLJKHVW� SULFH�
3�

PD[��WKH�KRXVHKROGV�DUH�ZLOOLQJ�WR�SD\�IRU�D�JRRG�;���DQG�WKH�DFWXDO�SULFH�3�
��RI�WKH�JRRG�;���

FRQVXPHG�E\�WKH�KRXVHKROGV��VHH�ILJXUH�����%HUJHQ�HW�DO����
�
�
�

������������������������������������������������������������������� �

)LJ�����'HPDQG�FXUYH�RI�PD[LPDO�PDUJLQDO�ZLOOLQJQHVV�WR�SD\�DQG�FRQVXPHU¶V�VXUSOXV��.5��
6RXUFH��%HUJHQ�HW�DO������
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����0DUNHW�SULFH�
2Q� WKH� RWKHU� KDQG� SURGXFHUV� KDYH� WR� EH� FRQVLGHUHG�� 7KH\� DUH� DVVXPHG� WR� DFW� DV� SURILW�
PD[LPL]HUV�� DGMXVWLQJ� WKH� VXSSOLHG� TXDQWLW\� E\� FRPSDULQJ�PDUJLQDO� FRVW� RI� SURGXFWLRQ� DQG�
SURGXFW� SULFH�� 7KH� VXSSO\� RI� YDULRXV� HQWHUSULVHV� DJJUHJDWHV� KRUL]RQWDOO\� WR� D� VLQJOH� VXSSO\�
FXUYH� RQ� WKH�PDUNHW�� 7KH� VXSSO\� FXUYH�� OLNH� WKH� GHPDQG� FXUYH�� UHSUHVHQWV� D� SULFH�TXDQWLW\�
UHODWLRQ�� 7KH� YDULDEOH� RI� LQWHUHVW� LV� WKH� SULFH��ZKLFK� FRRUGLQDWHV� GHPDQG� DQG� VXSSO\�� ,I� WKH�
PDUNHW� GHPDQG� LV� FRQIURQWHG�ZLWK� WKH�PDUNHW� VXSSO\�� WKH�PDUNHW� HTXLOLEULXP� LV�ZKHUH� WKH�
DPRXQWV� RI� VXSSOLHG� DQG� GHPDQGHG� JRRGV� DUH� HTXDO�� 7KLV� LV� UHSUHVHQWHG� LQ� SRLQW� (� RQ� WKH�
VXSSO\�FXUYH��VHH�ILJXUH�����$W�WKLV�SDUWLFXODU�SRLQW��GHPDQGHUV�DQG�VXSSOLHUV�DJUHH�WR�EX\�DQG�
VHOO� WKH� TXDQWLW\� ;� DW� WKH� SULFH� 3�� UHVSHFWLYHO\�� $W� 3�� ERWK� VLGHV� RI� WKH� PDUNHW� GUDZ�
PD[LPXP�DGYDQWDJHV�RXW�RI�WKH�WUDGH��UHSUHVHQWLQJ�WKH�UHDVRQ�ZK\�3�LV�WKH�SUHYDOHQW�PDUNHW�
SULFH���
�
7KH�PDUNHW�SULFH��3��DW�WKH�PDUNHW�HTXLOLEULXP��(��FDQ�EH�FRQVXOWHG�IRU�WKH�DVVHVVPHQW�RI�WKH�
FRVWV� RI� YDULRXV� SURMHFW� DOWHUQDWLYHV�� ZKLFK� UHGXFH� WKH� DYDLODEOH� DPRXQW� RI� WKH� SURGXFW� ;�������
$�GLVWLQFWLRQ�EHWZHHQ�JRRGV�WKDW�DUH�VROG�DQG�JRRGV�WKDW�DUH�FRQVXPHG�IRU�VXEVLVWHQFH�QHHGV�
LV�QRW�QHFHVVDU\��ZKLFK�LV�MXVWLILHG�E\�WKH�DVVXPSWLRQ�WKDW�VHOI�FRQVXPHG�JRRGV�FRXOG�EH�VROG�
RU�ERXJKW�DW�WKH�VDPH�PDUNHW�SULFH��3���%HUJHQ���
�
�

��������������������������������������������������������������
)LJ�����0DUNHW�HTXLOLEULXP�
6RXUFH��%HUJHQ�HW��DO��
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����� 3URMHFW�HIIHFWV�WKURXJK�IDFWRU�ZLWKGUDZDO�DQG�SURYLVLRQ��
3URMHFW� HYDOXDWLRQ� LQ�PRQHWDU\� WHUPV� FDQ� EH� SUREOHPDWLF�� LI� SURGXFWLRQ� IDFWRUV� DUH�SDUWLDOO\�
ZLWKGUDZQ� RU� SURYLGHG� DW� SUHOLPLQDU\� SURGXFWLRQ� VWDJHV�� &RQVHTXHQWO\�� WKHVH� SUHOLPLQDU\�
SURGXFWV�RU�LQSXWV�DUH�QRW�GLUHFWO\�HQWHULQJ�WKH�SURGXFWLRQ�RI�FRQVXPHU�JRRGV��7KLV�KLQGHUV�DQ�
DFFXUDWH�DVVHVVPHQW�RI�WKH�LPSDFWV�RI�ZLWKGUDZDO�RU�SURYLVLRQ�RI�SURGXFWLRQ�IDFWRUV���

�
$� SRVVLEOH� RSWLRQ� WR� UHQGHU� RSSRUWXQLW\� FRVWV� IRU� SURGXFWLRQ� IDFWRUV� WKDW� DUH� QRW� WUDGHG� RQ�
FRQVXPHU�JRRG�PDUNHWV� LV� UHSUHVHQWHG�E\� WKH�IDFWRU�SULFH�� ,Q�RUGHU� WR�EH�DEOH� WR�XQGHUVWDQG�
WKLV� DSSURDFK�� LW� LV� QHFHVVDU\� WR� UHPHPEHU� KRZ� SURILW�PD[LPL]LQJ� HQWHUSULVHV� DFW� RQ� IDFWRU�
PDUNHWV��%HUJHQ�HW�DO����7KHLU�SURILW�PD[LPL]LQJ�FRQGLWLRQ�LV��

�
)DFWRU�SULFH� �PDUJLQDO�SURGXFW�LQ�WHUPV�RI�YDOXH��

�
T� �S��� ;�� 9�

�
7KH�IDFWRU�SULFH�T�FDQ�EH�VHHQ�RQ�WKH�OHIW�VLGH��ZKLOH�WKH�ULJKW�VLGH�FRQWDLQV�WKH�SURGXFW�SULFH�S�
DQG� WKH�PDUJLQDO�SURGXFWLYLW\��7KH�PDUJLQDO�SURGXFWLYLW\� ;�� 9�LQGLFDWHV�KRZ�D�FKDQJH�RI�
RQH�XQLW�LQ�WKH�DPRXQW�RI�LQSXW�RI�SURGXFWLRQ�IDFWRU�9�DIIHFWV�WKH�TXDQWLW\�SURGXFHG�RI�;���,I�
WKH�PDUJLQDO� SURGXFWLYLW\� LV�PXOWLSOLHG� E\� WKH� SULFH� S�� WKH� UHVXOW� LV� WKH�PDUJLQDO� SURGXFW� LQ�
WHUPV�RI�YDOXH���

�
7KH�SURGXFHG�TXDQWLW\�RI�;��ZLOO�GLPLQLVK�LI�RQH�XQLW�RI�WKH�SURGXFWLRQ�IDFWRU�9�LV�ZLWKGUDZQ�
IURP�WKH�SURGXFWLRQ��&RQWUDULZLVH��WKH�SURGXFHG�TXDQWLW\�LV�HQKDQFHG��LI�DQ�DGGLWLRQDO�XQLW�RI�
SURGXFWLRQ�IDFWRU�9�LV�XVHG��7KH�FRQVXPHUV¶�HYDOXDWLRQ�LV�LQFOXGHG�LQWR�WKLV�FDOFXOXV�YLD�WKH�
SULFH�S��EHFDXVH�FRQVXPHUV�ZRXOG�KDYH�EHHQ�ZLOOLQJ�WR�EX\�WKH�DPRXQW�RI�;��IRU�WKH�PDUNHW�
SULFH� S�� ,I� WKH� SURGXFWLRQ� IDFWRU� 9� LV� SDLG� DFFRUGLQJ� WR� WKH� SURILW� PD[LPL]DWLRQ� FRQGLWLRQ�
UHSUHVHQWHG�DERYH��WKHQ�WKH�IDFWRU�SULFH�T�UHSUHVHQWV�WKH�RSSRUWXQLW\�FRVWV�HPHUJLQJ�IURP�WKH�
IDFWRU�ZLWKGUDZDO� �%HUJHQ� HW� DO���� 7KDW� LV�ZK\� WKH�PDUJLQDO� SURGXFW� LQ� WHUPV� RI� YDOXH� RI� D�
SURGXFWLRQ�IDFWRU�LV�RI�LPSRUWDQFH�IRU�WKH�DVVHVVPHQW�RI�LWV�RSSRUWXQLW\�FRVWV���
�
�
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���� 3URGXFWLRQ�IDFWRU�ODERXU��
/LNHZLVH��PDQSRZHU�UHSUHVHQWV�D�SURGXFWLRQ�IDFWRU�DQG�KDV�WR�EH�HYDOXDWHG�XVLQJ�RSSRUWXQLW\�
FRVWV�� ,Q� WKLV� FRQWH[W� LW� KDV� WR� EH� GHWHUPLQHG�� KRZ� WKH� SURGXFWLRQ� IDFWRU� ODERXU�ZLWK� JLYHQ�
VNLOOV�LV�WR�EH�HYDOXDWHG�RQ�WKH�ODERXU�PDUNHW��7KLV�FDQ�EH�SUREOHPDWLF�LI�SHRSOH�DUH�HPSOR\HG�
LQ� WKH� SURMHFW�� ZKR� ZHUH� XQHPSOR\HG� EHIRUH�� ,Q� WKH� ODWWHU� FDVH�� DQ� DFFXUDWH� FDOFXODWLRQ� RI�
RSSRUWXQLW\� FRVWV� KDV� WR� EH� EDVHG� RQ� WKH� PDUJLQDO� SURGXFW� LQ� WHUPV� RI� YDOXH�� %HFDXVH�
HPSOR\HUV�KDYH�QRW�EHHQ�ZLWKGUDZQ�IURP�RWKHU�SURGXFWLRQV��WKH�PDUJLQDO�SURGXFW�LQ�WHUPV�RI�
YDOXH� LV� YHU\� ORZ� RU� HTXDOV� ]HUR�� $FFRUGLQJO\�� RSSRUWXQLW\� FRVWV� ZLOO� EH� ORZ� DQG� DVVXPH�
YDOXHV�EHORZ�WKH�IDFWRU�SULFH��%HUJHQ�HW�DO����

�
$OWKRXJK�XQHPSOR\PHQW� UDWH� LQ� WKH�3KLOLSSLQHV� LV� DERXW������SHUFHQW� �$VLD�7LPHV�� IRU� WKLV�
DQDO\VLV�LW�LV�DVVXPHG�WKDW�LQ�/H\WH�RIILFLDOO\�XQHPSOR\HG�UXUDO�SRSXODWLRQ�ZRXOG�ZRUN�ZLWKLQ�
WKH� DJULFXOWXUDO� VHFWRU�� IRU�H[DPSOH� VKLIWLQJ�FXOWLYDWLRQ��+HQFH�RSSRUWXQLW\�FRVWV�FRUUHVSRQG�
WR�WKH�DYHUDJH�ZDJH�IRU�QRQ�VNLOOHG�ZRUNHUV��QDPHO\�����3K3�SHU�GD\�DQG�SHU�ZRUNHU���
�
����� 3URGXFWLRQ�IDFWRU�FDSLWDO�
7KH�WHUP�FDSLWDO�FRPSULVHV�SURGXFWLRQ�IDFWRUV�WKDW�DUH�QRW�XVHG�XS�LQ�WKH�SURGXFWLRQ�SURFHVV�
GXULQJ� WKH� OLIHWLPH�RI� D� SURMHFW��([DPSOHV� DUH� UHSUHVHQWHG� E\� SHUPDQHQW� FRQVWUXFWLRQV�� VRLO�
DQG� LQYHQWRU\� LWHPV� �VXFK� DV� IRU� H[DPSOH� FKDLQVDZV� DQG� RWKHU� WRROV��� %HFDXVH� FDSLWDO� LV�
ERXQG�GXULQJ� WKH�OLIHWLPH�RI� WKH�SURMHFW�DQG�FDQQRW�EH�XVHG�IRU�DOWHUQDWLYH�LQYHVWPHQWV�� WKLV�
SURGXFWLRQ�IDFWRU�KDV�WR�EH�YDOXHG�XVLQJ�LWV�PDUNHW�SULFH��7KH�IRUJRQH�UHWXUQV�RI�DQ�DOWHUQDWLYH�
XVH�KDYH�WR�EH�FDOFXODWHG�E\�PHDQV�RI�WKH�LQWHUHVW�UDWH��
�
7KH� VRLO� YDOXH� ZDV� QRW� WDNHQ� LQWR� DFFRXQW� IRU� WKH� FDOFXODWLRQV� RI� SURMHFW� LPSDFWV� RI� WKH�
GLIIHUHQW�ODQG�XVH�V\VWHPV�LQ�/H\WH��7R�LQFOXGH�WKH�VRLO�YDOXH�LQWR�WKH�&%$�ZRXOG�FKDQJH�WKH�
VLQJOH�RXWFRPH�RI�HDFK�DOWHUQDWLYH�EXW�LW�ZRXOG�QRW�FKDQJH�WKH�ILQDO�UHVXOW�RI�WKH�&%$�EHFDXVH�
WKH�UDQNLQJ�LQ�WHUPV�RI�DGYDQWDJHRXVQHVV�RI�HDFK�DOWHUQDWLYH�LQ�UHJDUG�WR�WKH�RWKHUV�VWD\V�WKH�
VDPH��
�
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����([WHUQDO�HIIHFWV�DQG�SXEOLF�JRRGV�
3XEOLF� SURMHFWV� FDQ� FDXVH� SRVLWLYH� RU� QHJDWLYH� H[WHUQDO� HIIHFWV�� ([DPSOH�� $� UDLQIRUHVWDWLRQ�
SURMHFW�VWRSV�VRLO�HURVLRQ�RQ�D�VLWH��7KLV�LV�D�SRVLWLYH�H[WHUQDO�HIIHFW�WKDW�KDV�WR�EH�HYDOXDWHG�
IURP� WKH� SRLQW� RI� YLHZ� RI� WKH� HIIHFWHG� LQGLYLGXDOV� DQG� LQFOXGHG� LQ� WKH� DQDO\VLV� DV� QRW� WR�
XQGHUHVWLPDWH� WKH� RYHUDOO� EHQHILW� RI� WKH� SURMHFW�� ,Q� WKLV� FDVH� DQ� HYDOXDWLRQ� RI� WKH� SRVLWLYH�
HIIHFWV�RI�WKH�UDLQIRUHVWDWLRQ�DOWHUQDWLYH�ZDV�QRW�SRVVLEOH�GXH�WR�D�ODFN�RI�GDWD��
3XEOLF� JRRGV� KDYH� WKH� FKDUDFWHULVWLF� WKDW� WKH\� DUH� VSUHDG� DPRQJ� WKH� HQWLUH� FRPPXQLW\��
ZKHWKHU� RU� QRW� WKH� LQGLYLGXDOV� GHVLUH� WR� SXUFKDVH� WKHVH� JRRGV�� +HQFH�� WKHVH� JRRGV� DUH�
FKDUDFWHUL]HG�E\�QRQ�H[FOXGDELOLW\�DQG�QRQ�ULYDOU\� LQ�FRQVXPSWLRQ��ZKLFK� LV� WKH� UHDVRQ� WKDW�
WKHVH� JRRGV� DUH� QRW� WUDGHG� RQ� PDUNHWV�� 7KHUHIRUH�� PDUNHW� SULFHV� GRHV� QRW� H[LVW� DQG� RWKHU�
HFRQRPLF�HYDOXDWLRQ�WHFKQLTXHV�KDYH�WR�EH�XVHG��2OVFKHZVNL����
�
����)RUHLJQ�H[FKDQJH�HIIHFWV�
:KHQHYHU� SURGXFWLRQ� IDFWRUV�� QHHGHG� IRU� WKH� UHDOL]DWLRQ� RI� D� SURMHFW�� KDYH� WR� EH� LPSRUWHG�
IURP� DEURDG�� RU� H[SRUW� JRRGV� DUH� SURGXFHG� E\� D� SDUWLFXODU� SURMHFW�� LW� JHQHUDWHV� FKDQJHV� LQ�
IRUHLJQ�FXUUHQF\�HDUQLQJV�RU�H[SHQGLWXUHV�� ,Q� WKH�FRXUVH�RI� WKH�&%$��WKHVH�IRUHLJQ�FXUUHQF\�
HIIHFWV� KDYH� WR� EH� FRQVLGHUHG� E\� DSSURSULDWH� FRQYHUVLRQ� LQWR� GRPHVWLF� FXUUHQF\�� +RZHYHU��
PDQ\� JRYHUQPHQWV� RI� GHYHORSLQJ� FRXQWULHV� WHQG� WR� FRQWURO� RZQ� H[FKDQJH� UDWHV�� IUHTXHQWO\�
UHVXOWLQJ� LQ� RYHUYDOXDWLRQ� RI� GRPHVWLF� FXUUHQFLHV��$Q� XQGHUHVWLPDWLRQ� RI� SURMHFW� FRVWV�ZLOO�
WDNH�SODFH�LI�IRUHLJQ�IDFWRU�LQSXW�LV�QHHGHG�DQG�WKH�DULVLQJ�FRVWV�DUH�FDOFXODWHG�RQ�WKH�EDVLV�RI�
WKHVH� D� IL[HG�� RIILFLDO� H[FKDQJH� UDWHV� ZKLFK� XQGHUHVWLPDWH� WKH� YDOXH� RI� IRUHLJQ� FXUUHQFLHV��
7KXV�� E\� XVLQJ� DQ� RYHUYDOXHG� H[FKDQJH� UDWH� SURMHFW� FRVWV� UHJDUGLQJ� LPSRUWHG� SURGXFWLRQ�
IDFWRUV� DUH� XQGHUHVWLPDWHG�� 7KH� VDPH� DSSOLHV� UHJDUGLQJ� WKH� EHQHILW� VLGH� RI� SURMHFWV�� ZKHUH�
UHYHQXHV�IURP�WKH�H[SRUW�RI�PDQXIDFWXUHG�JRRGV�DUH�H[SUHVVHG�XVLQJ�DQ�RYHUYDOXHG�H[FKDQJH�
UDWH��)RU�FRUUHFW�HVWLPDWLRQ�RI�SURMHFW�HIIRUWV��D�KLJKHU�VKDGRZ�H[FKDQJH�UDWH�KDV�WR�EH�XVHG�LQ�
FDVH�RI�GRPHVWLF�FXUUHQF\�RYHUYDOXDWLRQ��%HUJHQ�HW�DO�����
�
5HIHUULQJ�WR�WKLV�&%$�DERXW�GLIIHUHQW�ODQG�XVH�V\VWHPV�LQ�/H\WH�WKHUH�LV�QR�QHHG�IRU�IRUHLJQ�
SURGXFWLRQ�IDFWRUV��VWULSSLQJ�PDFKLQHV�IRU�$EDFD�RU�FKDLQVDZV�IRU�WKH�UDLQIRUHVWDWLRQ�SURMHFW�
DUH�SURGXFHG�LQ�WKH�3KLOLSSLQHV��)RU�WKH�FDOFXODWLRQ�RI�WKH�RXWSXW�GRPHVWLF�SULFHV�IRU�SURGXFWV�
OLNH�$EDFD��WLPEHU�RU�FRFRQXW�ZHUH�XVHG��$Q�H[FKDQJH�UDWH�RI���������3HVRV�IRU�RQH�86��ZDV�
XVHG� LQ� WKLV�DQDO\VLV��$FFRUGLQJ� WR� WKH�%DQJNR�6HQWUDO�)LOLSLQDV� WKLV� UDWH�FRUUHVSRQGV�WR�WKH�
DYHUDJH� UDWH�RI������� WKH�EDVLV�SHULRG� IRU� WKH� IROORZLQJ�FDOFXODWLRQV�� ,Q�JHQHUDO�� WKHUH� LV�QR�
IL[HG�H[FKDQJH�UDWH�IRU�WKH�3KLOLSSLQH�3HVR��
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����'HWHUPLQDWLRQ�RI�FRVWV�DQG�EHQHILWV�RI�WKH�SURMHFW�DOWHUQDWLYHV�
,Q� WKH� IROORZLQJ�SDUW�� WKH�FRVWV�DQG�EHQHILWV�RI� WKH�SURMHFW�DOWHUQDWLYHV�DUH�GHWHUPLQHG��7KH\�
DUH�GLVFRXQWHG�ZLWK�D�GLVFRXQW�UDWH�RI��������VHH�FKDSWHU�����µVHOHFWHG�GLVFRXQW�UDWHV�IRU�WKLV�
&%$¶��� 7LPH� KRUL]RQ� LV� ��� \HDUV�� EDVLV� SHULRG�� WKH� VR� FDOOHG� µ\HDU� �¶� LV� ������ µ\HDU� ��¶� LV�
�����UHVSHFWLYHO\��+HQFH�DOO�SULFHV�DQG�FRVWV�XVHG�IRU� WKH�FDOFXODWLRQV�DUH�IURP�������6LQFH�
WKH� DOWHUQDWLYHV� KDYH� WR� EH� PDGH� FRPSDUDEOH�� DOO� LQSXWV� DQG� RXWSXWV� DUH� UHIHUUHG� WR� RQH�
KHFWDUH�� 7KH� FDOFXODWLRQV� DUH� PDGH� LQ� ([FHO� ZLWK� ILJXUHV� DFFXUDWH� WR� WHQ� GHFLPDO� SODFHV�
DOWKRXJK�QR�GHFLPDO�SODFHV�DUH�VKRZQ��&RVWV�DUH�FDOFXODWHG�LQ�3KLOLSSLQH�3HVRV��
�
/DERXU� FRVWV� DUH� ���� 3K3� IRU� XQVNLOOHG� ZRUNHUV�� 7KLV� LV� WKH� XVXDO� ZDJH� SDLG� WR� XQVNLOOHG�
ODERXU� LQ� /H\WH� LQ� ������ /DQG� YDOXHV� DUH� QRW� WDNHQ� LQWR� DFFRXQW�� �VHH� FKDSWHU� ������$� WLPH�
KRUL]RQ� RI� ��� \HDUV� ZDV� VHOHFWHG� DOWKRXJK� RQH� F\FOH� RI� $EDFD� ODVWV� ��� \HDUV�� +HQFH� WKH�
DQDO\VLV� SXWV� WKH� DOWHUQDWLYH� RI� UDLQIRUHVWDWLRQ� ZLWK� LWV� F\FOH� RI� ��� \HDUV� LQWR� D� IDYRXUDEOH�
SRVLWLRQ�� ,W� LV� DVVXPHG� WKDW�$EDFD� KDV� WR� EH� SODQWHG� DJDLQ� LQ� \HDU� ��� DQG� WKH�PDLQ� SDUW� RI�
UHYHQXHV�IURP�WKH�QHZO\�SODQWHG�$EDFD�LV�FXW�RII�DIWHU�WKH�ODVW�\HDU�RI�WKH�WLPH�KRUL]RQ��7KH�
DOWHUQDWLYH� µ$FDFLD� PDQJLXP� �� $EDFD¶� JDLQV� DQ� DGYDQWDJH� RYHU� µ&RFRV� QXFLIHUD� ±�$EDFD¶��
$FDFLD�PDQJLXP�FDQ�EH�KDUYHVWHG�WZLFH�DQG�WKHUH�DUH�QR�QHZ�HVWDEOLVKPHQW�FRVWV�LQ�WKH�\HDU�
��� VLQFH� RQH� F\FOH� RI� DFDFLD� ODVWV����\HDUV�� FRFRQXW� OXPEHU� LV� KDUYHVWHG� DIWHU����\HDUV� DQG�
WKHVH�UHYHQXHV�DUH�QRW�LQFOXGHG�LQ�WKH�DQDO\VLV���
�
%XW� HYHQ� WKRXJK� D� VHOHFWLRQ� RI� ��� \HDUV� LQVWHDG� RI� D� ORQJHU� WLPH� KRUL]RQ� VHHPHG� WR� EH�
UHDVRQDEOH�VLQFH�VRLOV�ZLWK�$EDFD�ORRVH�LQ�IHUWLOLW\�DQG�RXWSXWV�ZLOO�EH�UHGXFHG�DIWHU����WR����
\HDUV��$V�IDU�DV�IHUWLOL]HU�LV�QHHGHG��FRVWV�DUH�WDNHQ�LQWR�DFFRXQW�IRU�HDFK�DOWHUQDWLYH��EXW�XQGHU�
QRUPDO� FRQGLWLRQV� IDUPHUV� DUH� WRR�SRRU� WR�DIIRUG� IHUWLOL]HUV� LQ�/H\WH��7KHUHIRUH�PRVW�$EDFD�
SODQWDWLRQV�ORRVH�LQ�SURGXFWLYLW\�DIWHU�������\HDUV��SHUV��FRPP��0DQJDRDQJ����
�
&DOFXODWLRQV� RI� FRVWV� DQG� UHYHQXHV� IRU� $EDFD� DUH� EDVHG� RQ� GDWD� SURYLGHG� E\� 'LHKO� �*7=�
SURMHFW�/H\WH��DQG�3UHGR��$EDFD�5HVHDUFK�&HQWUH��/H\WH���&RVWV�DQG�UHYHQXHV�IRU�FRFRQXW�DUH�
DOVR�EDVHG�RQ�GDWD�RI�'LHKO� IURP�������7KH�FDVK�IORZ� WDEOHV�DUH�FRPSLOHG�E\�XVLQJ� IXUWKHU�
LQIRUPDWLRQ� IURP�0DQJDRDQJ� DQG� *XDUWH�� ERWK� /68�� 7KH� ILJXUHV� IRU�$FDFLD� PDQJLXP� DUH�
IURP�+DUULVRQ� DQG�ZHUH� LQLWLDOO\� FDOFXODWHG� IRU� ����� DQG� UHIHUUHG� WR������ZLWK� D� IDFWRU� IRU�
LQIODWLRQ� UDWH� RI� ���������7KLV� IDFWRU� LV� FDOFXODWHG�E\� WKH� LQIODWLRQ� UDWHV� IURP������ WR������
DFFRUGLQJ�WR�%DQJNR�6HQWUDO��0DQLOD��7KH�VDPH�ZDV�GRQH�ZLWK�WKH�FRVWV�DQG�EHQHILWV�IRU�WKH�
UDLQIRUHVWDWLRQ� VLWH�� 7KHVH� ILJXUHV� ZHUH� FRPSLOHG� E\� 'LUNVPH\HU� IRU� WKH� \HDU� ����� DQG�
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UHIHUUHG�WR������ZLWK�D�IDFWRU�RI��������$OO�DPRXQWV�JLYHQ�LQ�WKH�WH[W�DUH�QRW�GLVFRXQWHG��7KH�
VDPH� LV� WUXH� IRU� WKH�DPRXQWV� LQ� WKH�FDVK�IORZ�WDEOHV��H[FHSW�RI�FRXUVH� WKH�JLYHQ�QHW�SUHVHQW�
YDOXH�LQ�WKH�ODVW�URZ��7KRVH�WDEOHV�WKDW�FRQWDLQ�WKH�VXPPRQHG�FRVWV�DQG�UHYHQXHV�RI�WKH�VLQJOH�
LWHPV�DOVR�VKRZ�WKH�GLVFRXQWHG�DPRXQWV�LQ�3KLOLSSLQH�3HVRV�IRU�HDFK�LWHP���
�
7KH�FDVK�IORZ�FKDUWV�EDVHG�RQ�GDWD�IURP�'LUNVPH\HU��+DUULVRQ�DQG�'LHKO�FDQ�EH�IRXQG�LQ�WKH�
GLJLWDOL]HG�DSSHQGL[��$OO�FDVK�IORZ�WDEOHV�FRQWDLQHG�LQ�WKH�IROORZLQJ�WH[W�DUH�H[WUDFWHG�IURP�
WKHVH�FKDUWV��7KHVH�FKDUWV� UHIOHFW� WKH� VLWXDWLRQ�RI�ZHOO�PDQDJHG� IDUPV�ZLWK� UHODWLYH�KLJK�QHW�
UHYHQXHV�� 5HDO� IDUPLQJ� V\VWHPV� LQ� /H\WH� PD\� GLIIHU� IURP� WKLV� LGHDO� VLWXDWLRQ� LQ� VHYHUDO�
DVSHFWV��DV��LQ�JHQHUDO��IDUPHUV�DUH�QRW�DEOH�WR�SD\�IRU�IHUWLOL]HUV��)XUWKHUPRUH��ULQJ�ZHHGLQJ�RI�
$EDFD�LV�QRW�GRQH��DW�OHDVW�QRW�WR�WKH�H[WHQW�RI�ZRUNLQJ�GD\V�DVVXPHG�LQ�WKH�FDVK�IORZ�WDEOHV��
$GGLWLRQDOO\��IUXLW�WUHHV�LQ�WKH�UDLQIRUHVWDWLRQ�V\VWHP�DUH�VXSSRVHG�WR�EH�KDUYHVWHG�LQ�WKH�ODVW�
SURMHFW� SHULRG� DOWKRXJK� WKH� ORQJ� WHUP� LQFRPH� JHQHUDWHG� E\� IUXLWV� LV� KLJKHU� WKDQ� WKDW� RI� WKH�
WLPEHU��)LQDOO\��WKH�LPSDFW�RI�GLVHDVHV�LV�QRW�FRQVLGHUHG��1HYHUWKHOHVV��WKH�LGHDO�VLWXDWLRQ�ZDV�
WDNHQ� DV� UHIHUHQFH� VFHQDULR�� /DWHU� VRPH� RI� WKH� DVSHFWV� PHQWLRQHG� DERYH� ZKHUH� WDNHQ� LQWR�
DFFRXQW�E\�FRQGXFWLQJ�D�VHQVLWLYLW\�DQDO\VLV���
�
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������$EDFD�±�&RFRQXW�
6LQFH�������RI�/H\WH¶V� ODQG� DUHD� LV� FRYHUHG�ZLWK� FRFRQXW�SODQWDWLRQV� LW� LV�PRVW� OLNHO\�� WKDW�
WKHUH� LV� QR� QHHG� WR� SODQW� FRFRQXW� RQ� WKH� EHJLQQLQJ�� +HQFH� LQ� UHODWLRQ� WKH� FRVWV� IRU� WKH�
HVWDEOLVKPHQW�RI�DQ�$EDFD�±�FRFRQXW�V\VWHP�ZLOO�EH�ORZHU�WKDQ�WKH�FRVWV�IRU�DQ�$EDFD�DFDFLD�
SODQWDWLRQ�� 7R� JHW� D� EHWWHU� FRPSDULVRQ� EHWZHHQ� WKH� ODQG�XVH� V\VWHPV� $EDFD�FRFRQXW� DQG�
$EDFD�DFDFLD� WKH� FRVWV� IRU� D� QHZO\� HVWDEOLVKHG� FRFRQXW� SODQWDWLRQ� ZHUH� DOVR� WDNHQ� LQWR�
DFFRXQW��
�

��������$EDFD�±�SODQWHG�&RFRQXW�
������(VWDEOLVKLQJ�$EDFD��
� 3URGXFWLRQ�IDFWRU�ODERXU��7KH�ODERXU�FRQVXPSWLRQ�RI�RQH�KHFWDUH�$EDFD�SODQWDWLRQ�LV�DV�

IROORZV��0RVW�SURFHVVHV�DUH�GRQH�E\�µQRQ�VNLOOHG�ZRUNHUV¶�ZKLFK�HDUQ�����3K3�SHU�GD\��
7KH�VWULSSLQJ�LV�GRQH�E\�µVNLOOHG�ZRUNHUV¶�ZKLFK�HDUQ�����3K3�SHU�GD\��7KH�DGGLWLRQDO����
3K3�LQFOXGH�WKH�FRVWV�IRU�WKH�VWULSSLQJ�PDFKLQH��7KH�VLQJOH�SURFHVVHV�DQG�WKH�WLPH�QHHGHG�
LV� OLVWHG� LQ� DQ� DGGLWLRQDO� FKDUW� �7DEOH� �����7KH�ZRUNORDG�RI� \HDU� ILYH� DQG� WKH� IROORZLQJ�
\HDUV�XQWLO�\HDU����FRUUHVSRQGV�WR�WKH�DPRXQW�LQ�\HDU�IRXU��6LQFH�WKH�WLPH�KRUL]RQ�RI�WKLV�
&%$� LV� ��� \HDUV� WKH�ZKROH� SURFHVV� EHJLQV� DJDLQ� LQ� \HDU� ��� DOWKRXJK� WKHQ� WKH�ZRUNLQJ�
VWHSV�µFOHDULQJ¶�DQG�µWXPEOLQJ�XQQHFHVVDU\¶�WUHHV�DUH�H[FOXGHG���

�

7DEOH�����:RUNORDG�RYHU�WKH�\HDUV�IRU�RQH�KHFWDUH�$EDFD�SODQWDWLRQ��
:RUNORDG�0DQ�'D\V�$EDFD�SODQWDWLRQ��������������������<HDUV� �� �� �� �� ��
/DQG�SUHSDUDWLRQ� �� �� �� �� ��
&OHDULQJ��XQGHUEUXVKLQJ�� ��� �� �� �� ��
7XPEOLQJ�XQQHFHVVDU\�WUHHV�DQG�ILOLQJ�RI�GHEULV� ��� �� �� �� ��
3UHSDUDWLRQ�RI�VWDNHV��OD\�RXWLQJ��VWDNLQJ� �� �� �� �� ��
'LJJLQJ�RI�KROHV�DQG�SODQWLQJ� ��� �� �� �� ��
5HSODQWLQJ� �� �� �� �� ��
0DLQWHQDQFH� �� �� �� �� ��
8QGHUEUXVKLQJ� ��� ��� ��� ��� ���
5LQJ�ZHHGLQJ� ��� ��� ��� ��� ���
)HUWLOL]DWLRQ� ��� ��� ��� ��� ���
+DUYHVWLQJ��VWULSSLQJ��EXQGOLQJ�DQG�PDUNHWLQJ� �� �� �� �� ��
7RSSLQJ��WXPEOLQJ�SLOLQJ�������VWDONV�SHU�0'�� �� ��� ��� ��� ���
7X[\LQJ�DQG�KDXOLQJ�����VWDONV�SHU�0'�� �� ����� ����� ����� �����
6WULSSLQJ��PDFKLQH������NJ�ILEUH�SHU�GD\�IRU�VNLOOHG�ODERXU�#�����3�SHU�GD\�� �� �� ��� ��� ���
+DXOLQJ�DQG�GU\LQJ� �� �� ����� ��� �����
%XQGOLQJ�	�PDUNHWLQJ� �� �� ���� �� ����
VLPSOH�ZRUNORDG�0DQ�'D\V� ������ ������ ������ ������ ������
VNLOOHG�ZRUNORDG�0DQ�'D\V� �� �� ��� ��� ���
7RWDO�ZRUNORDG�0DQ�'D\V� ���� ������ ������ ������ ������
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� 2WKHU�,QSXWV��2WKHU�LQSXWV�DUH�IHUWLOL]HUV�DQG�SODQWLQJ�PDWHULDO��6LQFH�RQH�VHHGOLQJ�FRVWV�
WZR�SHVRV�DQG�IRU�SODQWLQJ�DQG�UHSODQWLQJ������SODQWV�DUH�QHHGHG�� WKH�FRVWV� IRU�SODQWLQJ�
PDWHULDO�LV�DERXW�������3K3��&RVWV�IRU�IHUWLOL]HUV�DUH������3K3�LQ�WKH�EDVLV�SHULRG�DQG�\HDU�
RQH��,Q�WKH�IROORZLQJ�\HDUV�RQO\������3K3�IRU�IHUWLOL]HU�DUH�QHHGHG�DQQXDOO\���

� 2XWSXWV��2QH�KHFWDUH�RI�$EDFD�\LHOGV�����NJ�LQ�\HDU�RQH��������NJ�LQ�\HDU�WZR�������NJ�
LQ�\HDU�WKUHH�DQG�������NJ�LQ�\HDU�IRXU�DQG�WKH�IROORZLQJ�\HDUV��7KH�SULFH�RI�RQH�NJ�ILEUH�
LV����3K3��+HQFH�WKH�\LHOG�IRU�ILEUH�LV�DERXW��������3K3�DQQXDOO\�IURP�\HDU�IRXU�RQ���7KH�
\LHOG�IURP�WKH�OHDI�VKHDWK�UHDFKHV�����NJ�LQ�\HDU�IRXU�DQG�VLQFH�WKH�SULFH�RI�RQH�NJ�OHDI�
VKHDWK�LV���3K3�WKH�LQFRPH�IURP�OHDI�VKHDWKV�DUH�������3K3�IURP�\HDU�IRXU�RQ�����

�
������7KH�IROORZLQJ�WDEOH�SUHVHQWV�WKH�VXPPRQHG�FRVWV�DQG�UHYHQXHV�IRU����\HDUV��GLVFRXQWHG�
������DQG�QRQ�GLVFRXQWHG���

�
7DEOH�����&RVWV�IRU�WKH�VLQJOH�SURGXFWLRQ�IDFWRUV�DQG�UHYHQXHV��$EDFD�����\HDUV�
,WHP� $PRXQW��3K3�� 'LVFRXQWHG�DPRXQWV��������3K3��
VLPSOH�:RUNORDG�� �������� ��������
VNLOOHG�:RUNORDG�� ������� �������
6HHGOLQJV�DQG�KDXOLQJ�RI�VHHGSLHFHV�� ������� �������
)HUWLOL]HU�� ������� �������
7RWDO�&RVWV� �������� ��������
5HYHQXHV��3+3�� � �
)LEUH��� ���������� ��������
2XWHU�OHDI�VKHHW�� ������� �������
7RWDO�5HYHQXHV� ���������� ��������
&DVK�)ORZ�� �������� 139�$EDFD��������������������������������������������

�
������(VWDEOLVKLQJ�&RFRQXW��
� 3URGXFWLRQ� IDFWRU� ODERXU��:KHQ� HVWDEOLVKLQJ� D� FRFRQXW� SODQWDWLRQ�� WKH� DUHD� KDV� WR� EH�

FOHDUHG��OD\RXWHG�DQG�KROHV�IRU�WKH�FRFRQXWV�KDYH�WR�EH�GXJ��)LQDOO\�WKH�VHHGOLQJV�KDYH�WR�
EH�WUDQVSRUWHG�WR�DQG�LQWR�WKH�SODQWDWLRQ�VLWH�DQG�SODQWHG��)RU�WKHVH�DFWLYLWLHV����ZRUNLQJ�
GD\V� DUH� QHHGHG� LQ� WKH� EDVLV� SHULRG�� ZKLFK� ZLOO� FRVW� ����� 3K3�� 5LQJ� ZHHGLQJ� DQG�
XQGHUEUXVKLQJ�KDV�WR�EH�GRQH�HYHU\�\HDU��WKLV�ZLOO�FRQVXPH����ZRUNLQJ�GD\V�RU������3K3�
DQQXDOO\��)HUWLOL]DWLRQ�RI�WKH�DUHD�ZLOO�WDNH���PDQ�GD\V�DQQXDOO\��WKLV�VXPV�XS�WR�����3K3��
+DUYHVWLQJ� DQG� KDQGOLQJ� RI� FRFRQXWV�� LQFOXGLQJ� WKH� SURGXFWLRQ� RI� FRSUD� EHJLQV� LQ� \HDU�
VHYHQ�ZLWK� ���ZRUNLQJ� GD\V��7KH�ZRUNORDG� IRU� KDUYHVW� LQFUHDVHV� IURP�\HDU� WR� \HDU� DQG�
UHDFKHV�IXOO�H[WHQG�LQ�WKH�\HDU�HOHYHQ�ZKHQ�WLPH�FRQVXPSWLRQ�IRU�KDUYHVW�VXPV�XS�WR����
ZRUNLQJ�GD\V���
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� 2WKHU�,QSXWV��7KH�FRVWV�IRU�IHUWLOL]HU�VXP�XS�WR�������3K3�DQQXDOO\��FRPSRVHG�RI�������
3K3� IRU�$PPRQLXP�6XOSKDWH� DQG�������3K3� IRU�0XULDWH�RI�3RWDVK��:LWK�D� VSDFLQJ� IRU�
FRFRQXW�RI���[���PHWHUV�DQG�FRVWV�RI����3K3�SHU�VHHGOLQJ��VHHGOLQJ�FRVWV�ZLOO�EH������3K3����

� 2XWSXWV�� ,Q� \HDU� VHYHQ� WKH� ILUVW� FRFRQXWV�FDQ�EH�KDUYHVWHG��)UXLW�PDWXULW\� LV� UHDFKHG� LQ�
\HDU�HOHYHQ�ZKHQ�RQH�FRFRQXW�SDOP�SURGXFHV����QXWV��7KH�FRFRQXW�\LHOG�LV�FDOFXODWHG�WKH�
IROORZLQJ�ZD\��,Q�WKH�\HDU�VHYHQ����QXWV�SHU�WUHH�FDQ�EH�KDUYHVWHG��WKHUH�DUH�����WUHHV�SHU�
KHFWDUH� DQG� RQH� FRFRQXW� \LHOGV� ���J� FRSUD�� KHQFH� WKH� WRWDO� \LHOG� LV� DERXW� ���� NJ��2QH�
KHFWDUH�FRFRQXW�SODQWDWLRQ�LQ�IXOO�PDWXULW\�SURGXFHV�DQQXDOO\�������NJ�FRSUD�ZKLFK�FDQ�EH�
VROG�IRU����3K3�SHU�NJ��,Q�FDVH�WKH�FRFRQXW�VWHPV�DUH�KDUYHVWHG�LQ�WKH�\HDU�����WKH�LQFRPH�
LV�DERXW��������3K3�ZLWK�����3K3�SHU� VWHP�PLQXV����3K3�IRU� WKH�SHUPLW� WR�KDUYHVW� WKH�
WUHH��,QFRPH�WKURXJK�FRFR�OXPEHU�LV�QRW�WDNHQ�LQWR�DFFRXQW�LQ�WKLV�DQDO\VLV��7KH�\HDU����LV�
QRW� LQFOXGHG� LQ� WKH� WLPH� KRUL]RQ�� 7KH� UHYHQXHV� RI� ������� 3K3� IRU� FRFR� OXPEHU� DUH�
VXUPRXQWHG�E\�WKH�DQQXDO�LQFRPH�RI�FRSUD�SURGXFWLRQ���

�
7KH�IROORZLQJ�WDEOH�SUHVHQWV�WKH�VXPPRQHG�FRVWV�DQG�UHYHQXHV�IRU�D�QHZO\�HVWDEOLVKHG�
FRFRQXW�SODQWDWLRQ��GLVFRXQWHG�DQG�QRQ�GLVFRXQWHG��

������������
�����7DEOH�����&RVWV�IRU�WKH�VLQJOH�SURGXFWLRQ�IDFWRUV�DQG�UHYHQXHV��QHZ�&RFRQXW�����\UV�

,WHP� $PRXQW��3K3�� 'LVFRXQWHG�DPRXQWV��������3K3��
&RVWV� � �
&OHDULQJ�WKH�DUHD�� ������ ������
/D\�RXWLQJ�DQG�'LJJLQJ� ������ ������
+DXOLQJ�DQG�SODQWLQJ� ������ ������
&RVW�RI�VHHGOLQJV� ������ ������
5LQJ�ZHHGLQJ�XQGHUEUXVKLQJ�� ������� �������
)HUWLOL]HU� ������� �������
)HUWLOL]DWLRQ� ������� ������
+DUYHVW��FRSUD�PDNLQJ� �������� �������
6XP�RI�([SHQVHV� �������� ��������
5HYHQXHV�� � �
&RSUD� �������� ��������
6XP�RI�5HYHQXHV� �������� ��������
&DVK�IORZ� �������� 139�QHZ�&RFRQXW��������������������������

�
�
�
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7KH� IROORZLQJ� WDEOH� VKRZV� FRVWV�� UHYHQXHV� DQG� FDVK� IORZ� RI� RQH� KHFWDUH� µ$EDFD�� SODQWHG�
FRFRQXW¶�SODQWDWLRQ�EHJLQQLQJ�LQ�\HDU������DQG�HQGLQJ�LQ�������)URP�WKH�\HDU�HLJKW�RQ�XQWLO�
\HDU����RQO\�DYHUDJH�FRVWV�DQG�UHYHQXHV�DUH�JLYHQ��
�
7DEOH�����&DVK�IORZ�WDEOH�IRU�QHZO\�HVWDEOLVKHG�$EDFD�&RFRQXW�SODQWDWLRQ��3K3��
<HDU� ��������� �� �� �� �� �� �� �� �������� ���
&RVWV�$EDFD� �� �� �� �� �� �� �� �� � �
VLPSOH�:RUNORDG�� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
VNLOOHG�:RUNORDG�� � ������ ������ ������ ������ ������ ������ ������ ������ ������
6HHGOLQJV�	�KDXOLQJ� ������ �� �� �� �� �� �� �� ���� ��
)HUWLOL]HU�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
7RWDO�&RVWV�$EDFD� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
&RVWV�&RFRQXW� �� �� �� �� �� �� �� �� � �
&OHDULQJ�WKH�DUHD�� ������ �� �� �� �� �� �� �� � ��
/D\�RXWLQJ�	'LJJLQJ� ������ �� �� �� �� �� �� �� � ��
+DXOLQJ�DQG�SODQWLQJ� ������ �� �� �� �� �� �� �� � ��
&RVW�RI�VHHGOLQJ�� ������ �� �� �� �� �� �� �� � ��
:HHGLQJ�XQGHUEUXVK�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
)HUWLOL]HU� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
)HUWLOL]DWLRQ� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+DUYHVW� � � � � � � � ������ ������ ������
7RWDO�&RVWV�&RFRV� ������� ������ ������ ������ ������ ������ ������ ������ ������� �������
7RWDO�&RVWV� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
5HYHQXHV�$EDFD� �� �� �� �� �� �� �� �� � ��
)LEUH��� � ������� ������� ������� ������� ������� ������� ������� ������� �������
2XWHU�OHDI�VKHHW�� � ������ ������ ������ ������ ������ ������ ������ ������ ������
7RWDO�5HY��$EDFD� � ������� ������� ������� ������� ������� ������� ������� ������� �������
5HYHQXHV�&RFRQXW� � � � � � � � � � �
&RSUD� � � � � � � � ������ ������� �
7RWDO�5HY��&RFRV� � � � � � � � ������ ������� �������
7RWDO�5HYHQXHV� � ������ ������ ������ ������ ������ ������ ������ ������� ������
� � � � � � � � � � �
&DVK�IORZ� �������� ����� ������ ������� ������� ������� ������� ������� ������� �������
'LVFRXQWHG�&DVK�
)ORZ�������� �������� ����� ������ ������� ������� ������� ������� ������� 1R�YDOXH� ������
139� �������� � � � � � � � � �
�
�
�
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��������$EDFD�±�ROG�JURZWK�&RFRQXW��
,Q�WKLV�FDVH�$EDFD�LV�VLPSO\�SODQWHG�EHQHDWK�DQ�DOUHDG\�H[LVWLQJ�VKDGH�FRYHU�RI�FRFRQXW�WUHHV��
7KH� HVWDEOLVKPHQW� FRVWV� DUH� WKH� VDPH� DV� GHVFULEHG� LQ� WKH� SUHYLRXV� FKDSWHU�� 7KH� FRVWV� IRU�
SURGXFWLRQ� IDFWRUV� IRU� FRFRQXW� DUH� ORZHU� DQG� WKH� UHYHQXHV� DUH� KLJKHU� XQGHU� WKH� DVVXPSWLRQ�
WKDW� FRFRQXW� KDV� UHDFKHG� IXOO� IUXLW�PDWXULW\� LQ� WKH� EDVH� \HDU�� 7KH� FKDQJHV� LQ� WKH� FDVK� IORZ�
WDEOH�IRU�FRFRQXW�DUH�DV�IROORZV��
�
� 3URGXFWLRQ� IDFWRU� ODERXU�� 7KHUH� DUH� QR� FRVWV� IRU� WKH� HVWDEOLVKPHQW� RI� WKH� SODQWDWLRQ��

7LPH�FRQVXPSWLRQ�IRU�ULQJ�ZHHGLQJ�DQG�XQGHUEUXVKLQJ�LV�VWLOO�WKH�VDPH�ZLWK����ZRUNLQJ�
GD\V�DQQXDOO\���$OVR�WKH�ODERXU�IRU�IHUWLOL]DWLRQ�VWD\V�WKH�VDPH�ZLWK���PDQ�GD\V�DQQXDOO\��
+DUYHVWLQJ� DQG� KDQGOLQJ� RI� FRFRQXWV�� LQFOXGLQJ� WKH� SURGXFWLRQ� RI� FRSUD� VXPV� XS� WR� ���
ZRUNLQJ�GD\V�IURP�WKH�EDVH�\HDU�RQ���

� 2WKHU�,QSXWV��7KH�FRVWV�IRU�IHUWLOL]HU�GR�QRW�FKDQJH�DQG�VXP�XS�WR�������3K3�DQQXDOO\���
� 2XWSXWV�� )UXLW�PDWXULW\� LV� DOUHDG\� UHDFKHG� LQ� WKH� EDVH� \HDU��+HQFH� ������ NJ� FRSUD� DUH�

SURGXFHG�HDFK�\HDU��5HYHQXHV�IURP�FRFR�OXPEHU�DUH�QRW�LQFOXGHG�VLQFH�LW�LV�DVVXPHG�WKDW�
KDUYHVWLQJ�WLPH�VWLOO�OLHV�RXWVLGH�WKH�WLPH�KRUL]RQ�RI�WKH�DQDO\VLV��

�

7DEOH����SUHVHQWV�WKH�VXPPRQHG�FRVWV�DQG�UHYHQXHV�IRU�WKH�VLQJOH�LWHPV�GXULQJ����\HDUV��
GLVFRXQWHG� DQG� QRQ� GLVFRXQWHG�� 7DEOH� ��� JLYHV� WKH� FDVK� IORZ� RYHU� WKH� \HDUV� IRU� DQ� ROG�
JURZWK�$EDFD���FRFRQXW�SODQWDWLRQ��

�

7DEOH�����&RVWV�IRU�WKH�VLQJOH�SURGXFWLRQ�IDFWRUV�DQG�UHYHQXHV��ROG�&RFRQXW�����\HDUV�
,WHP� $PRXQW��3K3�� 'LVFRXQWHG�DPRXQWV��������3K3��
&RVWV� � �
&OHDULQJ�WKH�DUHD�� �� ��
/D\�RXWLQJ�DQG�'LJJLQJ� �� ��
+DXOLQJ�DQG�SODQWLQJ� �� ��
&RVW�RI�VHHGOLQJV� �� ��
5LQJ�ZHHGLQJ�XQGHUEUXVKLQJ�� ������� �������
)HUWLOL]HU� ������� �������
)HUWLOL]DWLRQ� ������� ������
+DUYHVW��FRSUD�PDNLQJ� �������� ��������
6XP�RI�([SHQVHV� �������� ��������
5HYHQXHV�� � �
&RSUD� �������� ��������
6XP�RI�5HYHQXHV� �������� ��������
&DVK�IORZ� �������� 139�ROG�&RFRQXW��������������������������



� ��

7DEOH�����&DVK�IORZ�WDEOH�IRU�$EDFD�±�ROG�JURZWK�&RFRQXW�SODQWDWLRQ��3K3��
<HDU� �� �� �� �� �� �� �� �� ������� ���
&RVWV�$EDFD� �� �� �� �� �� �� �� �� � �
VLPSOH�:RUNORDG�� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
VNLOOHG�:RUNORDG�� � ������ ������ ������ ������ ������ ������ ������ ������ ������
6HHGOLQJV�	�KDXOLQJ� ������ �� �� �� �� �� �� �� ���� ��
)HUWLOL]HU�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
7RWDO�&RVWV�$EDFD� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
&RVWV��&RFRQXW� �� �� �� �� �� �� �� �� � �
:HHGLQJ�XQGHUEUXVK�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
)HUWLOL]HU� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
)HUWLOL]DWLRQ� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+DUYHVW� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
7RWDO�&RVWV�&RFRV� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
7RWDO�&RVWV� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������

5HYHQXHV�$EDFD� �� �� �� �� �� �� �� �� � ��
)LEUH��� � ������� ������� ������� ������� ������� ������� ������� ������� �������
2XWHU�OHDI�VKHHW�� � ������ ������ ������ ������ ������ ������ ������ ������ ������
7RWDO�5HY��$EDFD� � ������� ������� ������� ������� ������� ������� ������� ������� �������
5HYHQXHV�&RFRQXW� � � � � � � � � � �
&RSUD�� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
7RWDO�5HY��&RFRV� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������
7RWDO�5HYHQXHV� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������

� � � � � � � � � � �
&DVK�IORZ� �������� ������� ������� ������� ������� ������� ������� ������� ������� �������
'LVFRXQWHG�&DVK�
)ORZ�������� �������� ������� ������� ������� ������� ������� ������� ������� 1R�YDOXH� ������
139� �������� � � � � � � � � �
�
��������� �����������



� ��

������$EDFD�±�$FDFLD��&RVWV�DQG�UHYHQXHV�IRU�RQH�KHFWDUH�$EDFD�SODQWDWLRQ�DUH�DJDLQ�WKH�VDPH�DV�GHVFULEHG�DERYH��
7KH�FRVW�RI�SURGXFWLRQ�IDFWRUV�DQG�UHYHQXHV�IRU�RQH�KHFWDUH�$FDFLD�PDQJLXP�SODQWDWLRQ�DUH�DV�
IROORZV��
� 3URGXFWLRQ� IDFWRUV��7KH�FDVK� IORZ� WDEOH� IURP�+DUULVRQ�JLYHV�DPRXQWV� LQ�3K3� WR� VLQJOH�

LWHPV� OLNH� µ)HUWLOL]DWLRQ¶�� 7KHUH� LV� QR� LQIRUPDWLRQ� RQ� KRZ� PXFK� PRQH\� LV� VSHQW� RQ�
ZRUNLQJ� KRXUV� DQG� KRZ� PXFK� RQ� RWKHU� SURGXFWLRQ� IDFWRUV�� $FFRUGLQJ� WR� WKH� DXWKRU�
VHHGOLQJ�SURGXFWLRQ�FRVWV�DUH�������3K3�LQ�WKH�EDVH�\HDU�DQG�DJDLQ�������3K3�LQ�\HDU�����
7KLV� ILJXUH� LV� PRVW� OLNHO\� GHWHUPLQHG� E\� ZRUNLQJ� KRXUV� VSHQW� RQ� FROOHFWLQJ� WKH� VPDOO�
$FDFLD�PDQJLXP�VHHGV��,Q�WKH�EDVH�\HDU�WKHUH�DUH�ODERXU�FRVWV�IRU�WKH�ODQG�SUHSDUDWLRQ�RI�
������ 3K3� IRU� JDLQLQJ� DFFHVV� DQG� GLJJLQJ� ILUH� SRQGV� DQG� ODQG� SUHSDUDWLRQ� OLNH� EXUQLQJ��
KROH�GLJJLQJ�DQG�EDFN�ILOOLQJ��,Q�WKH�\HDU����WKHVH�FRVWV�DUH�UHGXFHG�WR������3K3��7KHUH�
DUH�IXUWKHU�FRVWV�IRU�SHVW�FRQWURO�DQG�JURXQG�VSUD\LQJ�RI�����DQG�������LQ�WKH�EDVH�\HDU��
3ODQWLQJ�SURGXFWLRQ�VSHFLHV�ZLOO�FRVW�������3K3�LQ�WKH�EDVLV�SHULRG�DQG�������3K3�LQ�\HDU�
���� )HUWLOLVDWLRQ� DQG� VWULS� VSUD\LQJ�ZLOO� FRQVXPH������� DQG� ����� LQ� WKH� ILUVW� WZR� \HDUV��
%ODQNLQJ�LQ�WKH�ILUVW�\HDU�FRVWV�����3K3��/DERXU�FRVWV�IRU�WKLQQLQJ�RSHUDWLRQV�DUH�����3K3�
LQ�\HDU�RQH������3K3�LQ�\HDU�WZR������3K3�LQ�\HDU�WKUHH�DQG�WKH�VDPH�DPRXQWV�GXULQJ�WKH�
VHFRQG� F\FOH� UHVSHFWLYHO\�� &RVWV� IRU� SURWHFWLRQ� DUH� DERXW� ���� 3K3� DQQXDOO\�� $OO� FRVWV�
OLQNHG�ZLWK�KDUYHVW�DUH�DERXW��������3K3�LQ�\HDU�VL[�DQG���������3K3�LQ�\HDU�����WKH�VDPH�
DJDLQ�LQ�WKH�VHFRQG�F\FOH��7KHVH�FRVWV�DUH�VSHQW�RQ�ORJJLQJ��ORDGLQJ��FDUWDJH��URDGLQJ�DQG�
FRPPLVVLRQ�IRU�VDOH���

� 2XWSXWV�� 7KH� WKLQQLQJ� RSHUDWLRQ� LQ� \HDU� VL[� \LHOGV� SXOS� ORJV� ZLWK� D� PDUNHW� SULFH� RI�
��������3K3��,Q�\HDU������������3K3�DUH�HDUQHG�IRU�SUXQHG��EUDQFKHG�DQG�SXOS�ORJV���

�
7KH� IROORZLQJ� FKDUW� �WDEOH� ���� SUHVHQWV� WKH� FRVWV� DQG� EHQHILWV� IRU� WKH� VLQJOH� SURGXFWLRQ�
IDFWRUV�RYHU�D�SODQQLQJ�KRUL]RQ�RI����\HDUV��7DEOH����RQ� WKH�IROORZLQJ�SDJHV�VKRZV� WKH�
FDVK�IORZ�RI�DQ�$EDFD�±�DFDFLD�SODQWDWLRQ��
�
�
�
�
�
�
�
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������7DEOH�����&RVWV�IRU�WKH�VLQJOH�SURGXFWLRQ�IDFWRUV�DQG�UHYHQXHV��$FDFLD�����\HDUV�
,WHP� $PRXQW��3K3�� 'LVFRXQWHG�DPRXQWV��������3K3��
&RVW�� � �
6HHGOLQJ�SURGXFWLRQ� ������ ������
$FFHVV�DQG�ILUH�SRQGV� ���� ����
/DQG�SUHSDUDWLRQ�EXUQLQJ� ���� ����
/DQG�SUHSDUDWLRQ�KROH�GLJJLQJ� ������ ������
/DQG�SUHSDUDWLRQ���EDFN�ILOOLQJ� ������ ������
3HVW�FRQWURO� ���� ����
/DQG�SUHSDUDWLRQ���JURXQG�VSUD\� ������ ������
3ODQWLQJ���SURGXFWLRQ�VSHFLHV� ������ ������
)HUWLOLVDWLRQ� ������� �������
6WULS�VSUD\LQJ� ������ ������
%ODQNLQJ��LI�UHTXLUHG�� ���� ����
)RUP�SUXQH� ���� ����
6HFRQG�SUXQH� ���� ����
7KLQ�WR�ZDVWH�� ������ ����
3URWHFWLRQ� ������� ������
/RJJLQJ�DQG�ORDGLQJ� �������� ��������
&DUWDJH� �������� �������
5RDGLQJ�DQG�VNLG�IRUPDWLRQ� ������� �������
6DOHV�FRPPLVVLRQ�PDQDJHPHQW� ������� �������
7RWDO�FRVW� �������� ��������
5HYHQXHV�� � �
3UXQHG�ORJV�����P��KD�� �������� ��������
%UDQFKHG�ORJV�����P��KD�� �������� ��������
3XOS�ORJV����P��KD�� �������� �������
3XOS�ORJ�WKLQQLQJ� �������� ��������
7RWDO�UHYHQXHV�� ���������� ��������
&DVK�IORZ� �������� 139��$FDFLD�PDQJLXP��������������������������
� � �

������������
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����7DEOH�����&DVK�IORZ�WDEOH�IRU�$EDFD�±DFDFLD�SODQWDWLRQ��3K3��
<HDU� �� �� �� �� �� �� �� �� ������� ���
&RVWV�$EDFD� �� �� �� �� �� �� �� �� � �
VLPSOH�:RUNORDG�� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������

VNLOOHG�:RUNORDG�� � ������ ������ ������ ������ ������ ������ ������ ������ ������

6HHGOLQJV�	�KDXOLQJ� ������ �� �� �� �� �� �� �� ���� ��

)HUWLOL]HU�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

7RWDO�&RVWV�$EDFD� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������

&RVWV�$FDFLD�PDQJLXP� �� �� �� �� �� �� �� �� � �

6HHGOLQJ�SURGXFWLRQ� ������� �� �� �� �� �� �� �� ���� �

$FFHVV�DQG�ILUH�SRQGV� ���� �� �� �� �� �� �� �� � �

/DQG�SUHSDUDWLRQ�EXUQLQJ� ���� �� �� �� �� �� �� �� � �

/DQG�SUHS��KROH�GLJJLQJ� ������ �� �� �� �� �� �� �� ���� �

/DQG�SUHS����EDFN�ILOOLQJ� ������� �� �� �� �� �� �� �� ���� �

3HVW�FRQWURO� ���� �� �� �� �� �� �� �� � �

/DQG�SUHS���JURXQG�VSUD\� ������� �� �� �� �� �� �� �� � �

3ODQWLQJ�� ������ �� �� �� �� �� �� �� ���� �

)HUWLOLVDWLRQ� ������ ������ �� �� �� �� �� �� ���� �

)HUWLOLVDWLRQ� ������ ������ �� �� �� �� �� �� ���� �

6WULS�VSUD\LQJ� ������ ������ �� �� �� �� �� �� ���� �

%ODQNLQJ��LI�UHTXLUHG�� ���� �� �� �� �� �� �� �� � �

)RUP�SUXQH� �� ���� �� �� �� �� �� �� ��� �

6HFRQG�SUXQH� �� �� ���� �� �� �� �� �� ��� �

7KLQ�WR�ZDVWH�� �� �� �� ���� �� �� �� �� ��� �

3URWHFWLRQ� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

/RJJLQJ�DQG�ORDGLQJ� �� �� �� �� �� �� ������� �� ������ ��������

&DUWDJH� �� �� �� �� �� �� ������� �� ������ �������

5RDGLQJ�	VNLG�IRUPDWLRQ� �� �� �� �� �� �� ������ �� ������ �������

6DOHV�FRPPLVVLRQ�PDQDJ�� �� �� �� �� �� �� ������ �� ������ �������

7RWDO�&RVW�$FDFLD� ������� ������ ������ ������ ���� ���� ������� ���� ������� ��������

7RWDO�&RVW�� ������� ������� ������� ������� ������� ������� ������� ������� ������� ��������



� ��

7DEOH�����FRQWLQXHG���&DVK�IORZ�WDEOH�IRU�$EDFD�±DFDFLD�SODQWDWLRQ��3K3��
<HDU� �� �� �� �� �� �� �� �� ������� ���

7RWDO�&RVW�$EDFD�	�$FDFLD�PDQJLXP� ������� ������� ������� ������� ������� ������� ������� ������� ������� ��������

5HYHQXHV�$EDFD� �� �� �� �� �� �� �� �� � ��

)LEUH��� � ������� ������� ������� ������� ������� ������� ������� ������� �������

2XWHU�OHDI�VKHHW�� � ������ ������ ������ ������ ������ ������ ������ ������ ������

7RWDO�5HY��$EDFD� � ������� ������� ������� ������� ������� ������� ������� ������� �������

5HYHQXHV�$FDFLD� � � � � � � � � � �

3UXQHG�ORJV�����P��KD�� � � � � � � � � ������� ��������

%UDQFKHG�ORJV�����P��KD�� � � � � � � � � ������� ��������

3XOS�ORJV����P��KD�� � � � � � � � � ������ �������

3XOS�ORJ�WKLQQLQJV� � � � � � � �������� � ������ �

7RWDO�5HY��$FDFLD� � � � � � � �������� � ������� ��������

7RWDO�5HYHQXHV� � ������ ������ ������ ������ ������ ������� ������ ������� �������

� � � � � � � � � � �

&DVK�IORZ� �������� ������� ������� ������� ������� ������� �������� ������� ������� ��������

'LVFRXQWHG�&DVK�
)ORZ�������� �������� ������� ������� ������� ������� ������� ������� ������� 1R�YDOXH� �������

139� �������� � � � � � � � � �
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������5DLQIRUHVWDWLRQ�
�7KH�ILQDQFLDO�DQDO\VLV�RI�D�UDLQIRUHVWDWLRQ�V\VWHP�IROORZV�WKH�VXJJHVWLRQ�RI�'LUNVPH\HU��&RVWV�
DQG�UHYHQXHV�DUH�EDVHG�RQ�WKH�PDQDJHPHQW�SODQ�GHVFULEHG�LQ�FKDSWHU�������µ0DQDJHPHQW�RI�D�
UDLQIRUHVWDWLRQ� VLWH¶�� ,W� KDV� WR� EH� NHSW� LQ�PLQG� KRZHYHU�� WKDW� WKH� GDWD�'LUNVPH\HU� SURYLGHG�
VWHPV�IURP�D�\RXQJ�5DLQIRUHVWDWLRQ�VLWH�DQG��EHQHILW�HVWLPDWLRQV�PD\�EH�UDWKHU�RSWLPLVWLF���
�
� 3URGXFWLRQ�IDFWRU�ODERXU��7KH�IROORZLQJ�SDUW�DERXW�ODERXU�FRVWV�ZLOO�JLYH�WKH�ILJXUHV�LQ�

3K3�LQVWHDG�RI�ZRUNLQJ�GD\V��'LUNVPH\HU�DOVR�DVVXPHG�����3K3�SHU�ZRUNLQJ�GD\��EXW�LW�LV�
XQFOHDU�LQ�ZKLFK�ZD\�WKH�ODERXU�GD\V��DQG�FRVWV��DUH�GLVWULEXWHG�DPRQJ�ZHHGLQJ��SODQWLQJ�
DQG� KDUYHVWLQJ� IRU� KLV� PRGHO� FDOFXODWLRQ�� +H� MXVW� JLYHV� H[DPSOHV� IURP� GLIIHUHQW�
UHIRUHVWDWLRQ�VLWHV��OLNH����ODERXUHUV�IRU����GD\V�IRU�FOHDULQJ�DQG�ZHHGLQJ�DQG����ODERXUHUV�
IRU����GD\V�IRU�SODQWLQJ�LQ�WKH�ILUVW�\HDU� LQ�WKH�UDLQIRUHVWDWLRQ�VLWH�&LHQGD�� �/DERXU�FRVWV�
IRU�KDUYHVW�LQFOXGH�WKH�QHHGHG�WRROV�OLNH�D[HV�RU�FKDLQVDZV��'LUNVPH\HU�GRHV�QRW�GHVFULEH�
H[SOLFLWO\�KRZ�KDUYHVWLQJ�VKDOO�EH�GRQH���������������������������������������

�
,Q� WKH� PRGHO� FDOFXODWLRQ� RQ� ZKLFK� WKLV� &%$� LV� EDVHG� WKH� ZRUNORDG� LV� GLVWULEXWHG�
H[FOXVLYHO\� RQ�ZHHGLQJ�� SODQWLQJ� RI� WUHH� VHHGOLQJV� DQG� SODQWLQJ� RI� LQWHUFURSV� XQWLO� \HDU�
IRXU�� ,Q� WKH� ILUVW�\HDU��������3K3�SHU�KHFWDUH�ZLOO�EH�QHHGHG�� LQ� WKH�VHFRQG�HYHQ��������
3K3�GXH�WR�LQWHQVH�ZHHGLQJ�DQG�SODQWLQJ�RI�LQWHUFURSV��<HDU�WKUHH�ZLOO�FDXVH��������3K3�
IRU�ZHHGLQJ� DQG� SODQWLQJ� DQG� IURP� WKHQ� RQ� WKH� ILJXUH� GHFOLQHV� WR� VWHDG\� �������3K3� LQ�
\HDU�VHYHQ�WR�\HDU�����7KH�ILUVW�KDUYHVW�KDV�WR�EH�GRQH�LQ�\HDU����DQG�IXUWKHU�VHHGOLQJV�DUH�
SODQWHG� LQWR� WKH� JDSV�� WKLV� EULQJV� WKH� ILJXUH� IRU� ODERXU� FRVWV� XS� WR� �������� 3K3�� ,Q� WKH�
IROORZLQJ� \HDUV� DSSUR[LPDWHO\� ������� 3K3�ZLOO� EH� QHHGHG� DQG� LQ� WKH� ODVW� \HDU� ��������
3K3�PDLQO\�IRU�KDUYHVW���

�
� 2WKHU�,QSXWV��1HLWKHU�IHUWLOL]HUV�QRU�SHVWLFLGHV�ZLOO�EH�XVHG�DW�DOO�������3K3�DUH�VSHQW�RQ�

WKH�SURGXFWLRQ�RI�VHHGOLQJV�LQ�WKH�ILUVW�ILYH�\HDUV��IXUWKHU�����3K3�LQ�WKH�\HDUV��������DQG�
����&RVWV�IRU�SURGXFWLRQ�RI�HDFK�VHHGOLQJ�YDU\�EHWZHHQ�����WR����3K3��GHSHQGLQJ�RQ�WUHH�
VSHFLHV��,W�LV�DVVXPHG�WKDW�SODQW�PDWHULDO�IRU�LQWHUFURSV�LV�JDLQHG�IRU�IUHH�IURP�QHLJKERXUV�
RU�H[LVWLQJ�VWRFNV��&RVWV�IRU�FKDLQVDZV�DUH�LQFOXGHG�LQWR�ZRUNLQJ�FRVWV���

�
�
�
�
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�
� 2XWSXWV��'XH�WR�WKH�ORJJLQJ�EDQ��PDUNHWV�IRU�WKH�WLPEHU�VSHFLHV�JURZQ�LQ�5DLQIRUHVWDWLRQ�

)DUPLQJ�GR�QRW�H[LVW��7KHUHIRUH�LW�LV�QRW�SRVVLEOH�WR�JHW�PDUNHW�SULFHV�IRU�WKH�FDOFXODWLRQV��
6LQFH� WKH� PDLQ� SURGXFW� RI� 5DLQIRUHVWDWLRQ� )DUPLQJ� LV� OXPEHU�� SULFH� GHWHUPLQDWLRQ� LV�
FUXFLDO�IRU�WKH�ILQDQFLDO�YLDELOLW\�RI�WKH�V\VWHP��)RU�WKLV�UHDVRQ��'LUNVPH\HU�XVHG�D�VHFRQG�
EHVW� LQGLFDWRU� DIWHU� PDUNHW� SULFHV�� ZKLFK� ZDV� LQ� WKLV� FDVH� LQWHUYLHZV� ZLWK� IXUQLWXUH�
SURGXFHUV� ZKR� EX\� WKH� QHHGHG� WLPEHU� RQ� VWLOO� H[LVWLQJ� EODFN� PDUNHWV�� 'HSHQGLQJ� RQ�
TXDOLW\�ZRRG�ZDV�FODVVLILHG� LQWR� ILYH�FDWHJRULHV� �6HH� WDEOH������3ULFHV�DUH�JLYHQ� LQ�3K3��
7KH�FDOFXODWLRQV�IRU�UHYHQXHV�IRU�OXPEHU�DUH�EDVHG�RQ�WKHVH�DPRXQWV���
�
7DEOH�����3ULFHV�IRU�OXPEHU�LQ�/H\WH�������LQ�3K3�
&ODVV�� O�� ,,�� ,,,�� ,9�� 9��3ULFH�5DQJH��

�� �� �� �� ��>3�:@��
������� ������� ������� ������� !����([DPSOH�� $QWLSROR�� :KLWH�/DXDQ�� 'DR�� <DNDO�.DOLRW�� 1DUUD����
*XPLKDQ�� 5HG�/DXDQ�� �� <DNDO�0DOLEDWR�� ��

�����������������������6RXUFH��'LUNVPH\HU�
�
2XWSXWV�IURP�WUHHV�EHJLQ�WR�IORZ�LQ�GXULQJ�\HDU�WKUHH�ZLWK�����3K3�ZKHQ�ILUVW�ILUHZRRG�LV�
FXW��7KH�WKLQQLQJ�LQ�\HDU����DQG����\LHOGV�WKH�ILUVW�VLJQLILFDQW�UHYHQXHV�ZLWK�����������
3K3�IRU�OXPEHU�DQG�������3K3�IRU�SROHV��3ROHV�DUH�DOVR�KDUYHVWHG�LQ�WKH�IROORZLQJ�\HDUV��
,Q�\HDU������������3K3�ZLOO�EH�HDUQHG��ZKHQ�PDLQO\�WKH�VORZ�JURZLQJ��VXQ�GHPDQGLQJ�
WUHHV�DUH�FXW��$OWRJHWKHU�WKH�SURILW�IURP�OXPEHU�RI�UDLQIRUHVWDWLRQ�WUHHV�LV�����������3K3��
7KLV�LQFOXGHV�WKH�UHYHQXHV�IURP�IUXLW�WUHH�OXPEHU���
�
7KH�IROORZLQJ�FKDUW��7DEOH�����VXPPRQV�WKH�FRVWV�IRU�SURGXFWLRQ�IDFWRUV�DQG�WKH�UHYHQXHV�
IRU�HDFK�VLQJOH�LWHP��GLVFRXQWHG�DQG�QRQ�GLVFRXQWHG��7DEOH����VKRZV�WKH�FDVK�IORZ�IRU�D�
UHIRUHVWDWLRQ�VLWH���

�
�����������������������������

�
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�7DEOH�����&RVWV�IRU�WKH�VLQJOH�SURGXFWLRQ�IDFWRUV�DQG�UHYHQXHV��5DLQIRUHVWDWLRQ���� ���������\HDUV�
�

<HDUV� $PRXQW��3K3�� 'LVFRXQWHG�DPRXQWV��������3K3��
&RVWV� � �
7UHHV��VHHGOLQJ�FRVWV�� � �
VORZ�JU��VXQ�GHP�� ���� ����
IDVW�JU���VXQ�GHP�� ������ ������
VORZ�JU��VKDGH�GHP�� ���� ����
IDVW�JU��VKDGH�GHP�� ������ ������
)UXLW�WUHHV� ������ ������
7RWDO�SODQW�PDWHULDO� ������� ������
/DERXU��WUHHV�� ���������� ��������
,QWHUFURSV� � �
/DERXU��LQWHUFURSV�� ������� �������
7RWDO�ODERXU�FRVW� ���������� ��������
7RWDO�&RVWV� ���������� ��������
5HYHQXHV�� � �
7UHHV�� � �
VORZ�JU��VXQ�GHPDQGLQJ��OXPEHU� �������� �������
)DVW�JU��VXQ�GHP���ILUHZRRG� ������ ������
)DVW�JU���VXQ�GHP���OXPEHU� ���������� ��������
VORZ�JU���VKDGH�GHP���SROHV� ������� ������
)DVW�JU���VKDGH�GHP���SROHV� �������� �������
OXPEHU� �������� �������
)UXLWV� �������� ��������
)UXLW�WUHHV��SROHV� ������� ������
5HYHQXHV�WUHHV� ���������� ����������
,QWHUFURSV�� � �
%DQDQD� ������� �������
3LQHDSSOH� �������� ��������
2WKHU�)UXLWV� �������� �������
7DFXGR� �������� ��������
&DPRWH� �������� �������
$EDFD� �������� ��������
5HYHQXHV�,QWHUFURSV� ���������� ��������
7RWDO�5HYHQXHV� ���������� ����������
&DVK�)ORZ� ���������� ����������
�����������
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7DEOH�����&DVK�IORZ�WDEOH�IRU�D�UDLQIRUHVWDWLRQ�VLWH��3K3��
<HDUV� ��������� �� �� �� �� �� �� �� ���������� ���
&RVWV� � � � � � � � � � �
7UHHV��VHHGOLQJ�FRVWV�� � � � � � � � � � �
VORZ�JU��VXQ�GHP�� ���� ��� � � � � � � � �
IDVW�JU���VXQ�GHP�� ������ ���� � � � � � � � �
VORZ�JU��VKDGH�GHP�� � � � ���� ��� � � � � �
IDVW�JU��VKDGH�GHP�� � � � ������ ���� � � � ��� �
)UXLW�WUHHV� � � � ������ ���� � � � � �
7RWDO�SODQW�PDWHULDO� ������ ���� � ������ ���� � � � ��� �
/DERXU��WUHHV�� ������� ������� ������� ������� ������� ������� ������� ������� ������� ��������
,QWHUFURSV�� � � � � � � � � � �
/DERXU��LQWHUFURSV�� � ������ ������ ������ ������ ������ ������ ������ ������ ������
7RWDO�ODERXU�FRVW� ������� ������� ������� ������� ������� ������� ������� ������� ������� ��������
7RWDO�&RVWV� ������� ������� ������� ������� ������� ������� ������� ������� ������� ��������
5HYHQXHV�� � � � � � � � � � �
7UHHV�� � � � � � � � � � �
VORZ�JU��VXQ�GHPDQGLQJ��OXPEHU� � � � � � � � � � ��������
)DVW�JU��VXQ�GHP���ILUHZRRG� � � � ���� ��� ������ ���� � � �
)DVW�JU���VXQ�GHP���OXPEHU� � � � � � � � � �������� �
VORZ�JU���VKDGH�GHP���SROHV� � � � � � � � � � �������
)DVW�JU���VKDGH�GHP���SROHV� � � � � � � � � ������ �������
OXPEHU� � � � � � � � � � ��������
)UXLWV� � � � � � � � � ������� ��������
)UXLW�WUHHV��SROHV� � � � � � � � � � �������
5HYHQXHV�WUHHV� � � � ���� ��� ������ ���� � �������� ��������
,QWHUFURSV�� � � � � � � � � � �
%DQDQD� � ������ ������ ������ ������ ������ ������ ������ ������ ������
3LQHDSSOH� � ������� ������� ������� ������� ������� ������� ������� ������� �������
2WKHU�)UXLWV� � ������ ������ ������ ������ ������ ������ ������ ������ ������
7DFXGR� � ������ ������ ������ ������� ������� ������� ������� ������� �������
&DPRWH� � ������� ������ ������ ������ ������ ������ ������ ������ ������
$EDFD� � ������ ������ ������ ������ ������ ������� ������� ������� �������
5HYHQXHV�,QWHUFURSV� � ������� ������� ������� ������� ������� ������� ������� ������� �������
7RWDO�5HYHQXHV� � ������� ������� ������� ������� ������� ������� ������� �������� ��������
� � � � � � � � � � �
&DVK�)ORZ� ��������� ��������� ��������� �������� �������� �������� �������� �������� �������� ���������
'LVFRXQWHG�&DVK�)ORZ�������� �������� �������� �������� ������� ������� ������� ������� ������� 1R�YDOXH� ��������
139� ���������� � � � � � � � � �
����
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��'LVFRXQWLQJ�FRVWV�DQG�EHQHILWV�
�
�����7HPSRUDO�KRPRJHQL]DWLRQ�
:KHQ� FRVWV� DQG� EHQHILWV� RFFXU� GXULQJ� D� VLQJOH� SHULRG� DOO� HYDOXDWHG� DGYDQWDJHV� DQG�
GLVDGYDQWDJHV�FDQ�VLPSO\�EH�DGGHG�XS�DQG�WKH�UHVXOW�FDQ�EH�FRPSDUHG�GLUHFWO\��%HUJHQ�HW�DO���
%XW�PRVW�SURMHFWV�ODVW�RYHU�D�ORQJHU�WLPH�KRUL]RQ��7KLV�LV�HVSHFLDOO\�WUXH�IRU�IRUHVWU\�SURMHFWV�
ZLWK�FRVWV�DQG�EHQHILWV�RFFXUULQJ�DW�GLIIHUHQW�SRLQWV�RI��WLPH��7R�HQDEOH�D�FRPSDULVRQ�EHWZHHQ�
FRVWV�DQG�EHQHILWV��WKH\�KDYH�WR�EH�³KRPRJHQL]HG´�LQ�WLPH��+DQXVFK���7KLV�LV�XVXDOO\�GRQH�E\�
GLVFRXQWLQJ�WKH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�GLIIHUHQW�WLPH�SHULRGV�WR�D�EDVLF�SHULRG��IRU�
H[DPSOH�WKH�LQLWLDO�\HDU�RI�WKH�SURMHFW��KHUH�WKH�\HDU��������7R�FDOFXODWH�WKH�VR�FDOOHG�SUHVHQW�
YDOXH�� ILQDQFLDO� PDWKHPDWLF� IRUPXODV� DUH� XVHG�� 7KURXJK� GLVFRXQWLQJ�� FRVWV� DQG� EHQHILWV�
RFFXUULQJ�LQ�WKH�IXWXUH�JHW�ORZHU�YDOXHV��
�
)RUPXODV�IRU�WKH�FDOFXODWLRQ�RI�WKH�SUHVHQW�YDOXHV�IRU�FRVWV��39�&���DQG�EHQHILWV��39��%���DUH�
JLYHQ�EHORZ���

��

����
'LIIHUHQW� WLPH� SHULRGV�ZLWKLQ� WKH� SODQQLQJ� KRUL]RQ� DUH� WHUPHG� W�  � ������«��7��ZKHUH� W�  � ��
GHQRWHV� WKH�EDVLV�SHULRG� DQG�G� VWDQGV� IRU� WKH�GLVFRXQW� IDFWRU��7KH� HVWLPDWLRQ�RI� WKH�SUHVHQW�
YDOXH�LV�LQ�DFFRUGDQFH�WR�WKH�SURFHGXUH�XVHG�LQ�G\QDPLF�LQYHVWPHQW�FDOFXODWLRQ��2QH�SUREOHP�
RI� HYDOXDWLQJ� SURMHFWV� LV� GXH� WR� WKH� IDFW�� WKDW� QR� ³ULJKW´� GLVFRXQW� UDWH� FDQ� EH� LGHQWLILHG��
'HSHQGLQJ� RQ� GLIIHUHQW� YLHZSRLQWV�� VHYHUDO� GLVFRXQW� UDWHV� DUH� SUHIHUDEOH� �%HUJHQ� HW� DO����
7KHUHIRUH�� GLIIHUHQW� DUJXPHQWV� DERXW� GLVFRXQW� UDWHV� DUH� SUHVHQWHG� DQG� H[SODLQHG� LQ� WKH�
IROORZLQJ�SDUW��
�
�
�
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�����,QGLYLGXDO�WLPH�SUHIHUHQFH�UDWH�
'XH� WR� XQFHUWDLQW\� RI� WKH� IXWXUH�� LQGLYLGXDOV� KDYH� QRUPDOO\� D� SRVLWLYH� WLPH� SUHIHUHQFH� UDWH�
�,73��� 7KH� DSSOLFDWLRQ� RI� WKH� ,73� LV� LQ� FRQVLVWHQFH� ZLWK� WKH� SRVWXODWH� RI� FRQVXPHU¶V�
VRYHUHLJQW\�� WKXV� ILWWLQJ� LQWR� WKH� FRQFHSW�GHVFULEHG� IRU� WKH�&%$�XS� WR� WKLV�SRLQW� �%HUJHQ�HW�
DO����7KH�EHKDYLRXU�RI�KRXVHKROGV�RQ�WKH�FDSLWDO�PDUNHW�FDQ�EH�DQDO\]HG�LQ�RUGHU�WR�DVVHVV�WKH�
DSSURSULDWH�OHYHO�RI�WKH�,73��2Q�D�SHUIHFW�PDUNHW�RQO\�RQH�LQWHUHVW�UDWH�IRU�VDYLQJ�DV�ZHOO�DV�
ERUURZLQJ�DSSHDUV�DQG�EULQJV�WKH�PDUNHW�LQWR�HTXLOLEULXP��7KLV�SDUWLFXODU�LQWHUHVW�UDWH�FRXOG�
WKHQ�EH�XVHG�DV�D�GLVFRXQW�UDWH�IRU�WKH�FDOFXODWLRQ�RI�SUHVHQW�YDOXHV��%HUJHQ�HW�DO����,Q�UHDOLW\��
KRZHYHU��WKH�FRQGLWLRQV�IRU�D�SHUIHFW�FDSLWDO�PDUNHW�DUH�QRW�IXOILOOHG�DQG�D�YDULHW\�RI�GLIIHUHQW�
LQWHUHVW�UDWHV�H[LVWV��IRU�H[DPSOH�GLIIHUHQFH�EHWZHHQ�LQWHUHVW�RQ�ERUURZLQJ�DQG�VDYLQJ���7KXV��
WKH�SUREOHP�RI�VHOHFWLQJ�WKH�DFFXUDWH�LQWHUHVW�UDWH�SHUVLVWV��
�
����2SSRUWXQLW\�FRVW�UDWH�
7KLV� FRQFHSW� IRFXVHV� RQ� WKH� SRVVLELOLWLHV� WR� HQKDQFH� FRQVXPSWLRQ� LQ� WKH� IXWXUH� WKURXJK�
IRUJRQH�FRQVXPSWLRQ�DW�SUHVHQW��7KLV�FDQ�EH�LOOXVWUDWHG�ZLWK�WKH�KHOS�RI�ILJXUH����
����������������������������������

���������������������������������������������������������������������������������������������� ��������������������������������
�

7KH�KRUL]RQWDO�D[LV�GLVSOD\V�WKH�SUHVHQW�FRQVXPSWLRQ�&W��ZKLOH�WKH�YHUWLFDO�D[LV�LQGLFDWHV�WKH�
IXWXUH� FRQVXPSWLRQ� &W��� LQ� WKH� QH[W� SHULRG�� 7KH� SRVVLEOH� FRPELQDWLRQV� RI� FRQVXPSWLRQ� DW�
SUHVHQW� DQG� LQ� WKH� QH[W� \HDU� FDQ� EH� LGHQWLILHG� E\� WKH� WUDQVIRUPDWLRQ� FXUYH� $%�� ,I� 2'� LV�
FRQVXPHG� WRGD\�� '%� ZLOO� UHPDLQ� DV� VDYLQJ� IRU� LQYHVWPHQW� SXUSRVHV� DQG� SURYLGHV� WKH�
FRQVXPSWLRQ� RI� 2&� LQ� WKH� QH[W� SHULRG�� 7KXV�� SRLQW� (� RQ� WKH� WUDQVIRUPDWLRQ� FXUYH� FDQ� EH�
DWWDLQHG�� 7KH� PDUJLQDO� UDWH� RI� WUDQVIRUPDWLRQ� LV� GHWHUPLQHG� E\� WKH� HTXDWLRQ� _G&W���G&W_�  �
_G&W���U��G&W_� �����U��7KH�DPRXQW�RI�DGGLWLRQDO�XQLWV� WKDW�FDQ�EH�FRQVXPHG�LQ�WKH�IXWXUH��LI�
RQH� XQLW� RI� FRQVXPSWLRQ� LV�ZLWKGUDZQ� DW� WLPH� W�� LV� LQGLFDWHG�E\� WKH�RSSRUWXQLW\� FRVW� UDWH� U��
$QRWKHU�V\QRQ\P�IRU�U�LV�WKH�PDUJLQDO�SURGXFWLYLW\�RI�WKH�FDSLWDO�XQLW�XVHG��

)LJ�����&RQVXPSWLRQ�GLVWULEXWLRQV��3RVVLELOLWLHV�DQG�3UHIHUHQFHV��6RXUFH��2OVFKHZVNL��
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7KH�FXUYH�,�GHQRWHV�WKH�LQGLIIHUHQFH�FXUYH�RI�WKH�KRXVHKROGV��$Q�LQGLIIHUHQFH�FXUYH�IRU�D�WZR�
FRPPRGLW\� PRGHO� �KHUH� SUHVHQW� DQG� IXWXUH� FRQVXPSWLRQ�� LV� PDWKHPDWLFDOO\� GHILQHG� DV� WKH�
ORFDWLRQ�RI�DOO�SDUWLFXODU�SRLQWV�ZKHUH�GLIIHUHQW�FRPELQDWLRQV�RI�WKH�WZR�FRPPRGLWLHV�JLYH�WKH�
VDPH� OHYHO� RI� VDWLVIDFWLRQ� WR� WKH� FRQVXPHU�� 7KXV�� WKH� FXUYH� GLVSOD\V� DOO� FRPELQDWLRQV� RI�
WRGD\¶V� DQG� IXWXUH� FRQVXPSWLRQ�� WR�ZKLFK� WKH�KRXVHKROG� LV� LQGLIIHUHQW��7KLV� LPSOLHV� WKDW�DOO�
WKH�FRPELQDWLRQV�SURYLGH�WKH�VDPH�OHYHO�RI�ZHOIDUH��ZLWK�WKH�KRXVHKROG�SHUFHLYLQJ�WKHP�WR�EH�
HTXDO�� 7KH� PDUJLQDO� UDWH� RI� VXEVWLWXWLRQ� LV� GHWHUPLQHG� E\� WKH� HTXDWLRQ� _G&W���G&W_ �
_G&W���L��G&W_�  � �� �� L�� 7KH� LQWHUHVW� UDWH� DW� ZKLFK� KRXVHKROGV� DUH� ZLOOLQJ� WR� SRVWSRQH�
FRQVXPSWLRQ� IURP�SHULRG� W� WR� W��� LV� LQGLFDWHG�E\� WKH� WLPH�SUHIHUHQFH� UDWH� L��7KH� ORFDWLRQ�DW�
ZKLFK�WKH�PDUJLQDO�UDWH�RI�WUDQVIRUPDWLRQ�����U�� �WJ� �HTXDOV�WKH�PDUJLQDO�UDWH�RI�VXEVWLWXWLRQ�
���� L�� � WJ� �� LV� LQGLFDWHG�E\�SRLQW�(�� ,Q� WKLV�SRLQW�� U�HTXDOV� L��PHDQLQJ� WKDW� WKH�RSSRUWXQLW\�
FRVW�UDWH�RI�LQYHVWPHQWV�HTXDOV�WKH�WLPH�SUHIHUHQFH�UDWH�RI�WKH�KRXVHKROGV���
�
$FFRUGLQJ� WR� WKH�³ODZ�RI�RQH�SULFH´��DW� D�FHUWDLQ�SRLQW�RI� WLPH�RQO\�RQH� LQWHUHVW� UDWH�ZRXOG�
EULQJ� WKH� PDUNHW� LQWR� HTXLOLEULXP�� EXW� DV� PHQWLRQHG� HDUOLHU�� LQ� UHDOLW\� WKH� FRQGLWLRQV� IRU� D�
SHUIHFW�FDSLWDO�PDUNHW�DUH�QRW�IXOILOOHG��7KDW�LV�WKH�UHDVRQ�ZK\�LQ�UHDOLW\��WKH�RSSRUWXQLW\�FRVW�
UDWH� GLIIHUV� IURP� WKH� WLPH� SUHIHUHQFH� UDWH�� OHDGLQJ� WR� WKH� SUREOHP� RI� VHOHFWLQJ� DQ� DFFXUDWH�
LQWHUHVW�UDWH�IRU�WKH�DSSURSULDWH�GHWHUPLQDWLRQ�RI�SURMHFW�UHODWHG�FRVW���
�
���� 6\QWKHWLF�GLVFRXQW�UDWHV�
,Q�FDVH�WKDW�,73�DQG�2&5�GLIIHU�DQG�SURGXFWLRQ�IDFWRUV�DUH�ZLWKGUDZQ�IURP�FRQVXPSWLRQ�DQG�
LQYHVWPHQW�� XVLQJ� RQH� GLVFRXQW� UDWH� RQO\�ZRXOG� OHDG� WR�GLVWRUWLRQV��7KXV�� WKH� DGRSWLRQ�RI� D�
V\QWKHWLF� GLVFRXQW� UDWH�� LQFRUSRUDWLQJ� RSSRUWXQLW\� FRVW� UDWH� DQG� LQGLYLGXDO� WLPH� SUHIHUHQFH�
UDWH��KDV�EHHQ�VXJJHVWHG��%HUJHQ�HW�DO����
�
����� 6RFLDO�WLPH�SUHIHUHQFH�UDWH�
6XSSRUWHUV� RI� WKH� VRFLDO� WLPH� SUHIHUHQFH� UDWH� SUHVXPH� WKDW� KRXVHKROGV� DUH� JHQHUDOO\� VKRUW�
VLJKWHG��7KH�UHVXOW�LV�D�UHODWLYHO\�KLJK�GLVFRXQW�UDWH�ZLWK�DQ�LQVXIILFLHQW�UHFRJQLWLRQ�RI�IXWXUH�
JHQHUDWLRQV�� 7KLV� LV� VXSSRVHGO\� WKH� FDVH� IRU� ORQJ�WHUP� IRUHVWU\� DQG� LQIUDVWUXFWXUH� SURMHFWV��
ZKHUH� WKH� LQGLYLGXDO� WLPH� SUHIHUHQFH� UDWH� LV� WRR� KLJK�� WKXV� IXWXUH� UHYHQXHV� DUH� QRW� WDNHQ�
DGHTXDWHO\� LQWR� DFFRXQW�� ,Q� WKLV� FDVH�� D� ORZHU� ³VRFLDO´� WLPH� SUHIHUHQFH� UDWH� FRXOG� EH� XVHG�
�%HUJHQ�HW�DO����7KLV�DSSURDFK�FDQ�EH�MXVWLILHG�E\�WKH�IDFW��WKDW�VRFLHW\�DV�D�ZKROH��XQOLNH�LWV�
LQGLYLGXDOV��KDV�DQ�LQILQLWH�WLPH�KRUL]RQ��6WLOO��WKH�TXHVWLRQV�DULVH�RI�ZKR�VKRXOG�GHWHUPLQH�WKH�
OHYHO�RI�D�VRFLDO�WLPH�SUHIHUHQFH�UDWH�DQG�EDVHG�RQ�ZKLFK�FULWHULD��
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���� &RQFOXVLRQ�
2QH� FRQFOXVLRQ� WKDW� FDQ� EH� GUDZQ� IURP� WKH� FRQFHSWV� H[SODLQHG� DERYH� LV� WKDW� WKH� ³ULJKW´�
GLVFRXQW� UDWH� GRHV� QRW� H[LVW�� 7KH� LQGLYLGXDO� WLPH� SUHIHUHQFH� UDWH� RI� KRXVHKROGV� FDQQRW� EH�
GHWHUPLQHG�H[SOLFLWO\��VR�DQ�LQWHUHVW�UDWH�IRU� ORQJ�WHUP��IL[HG�LQWHUHVW�VWDWH�VHFXULWLHV�LV�RIWHQ�
WDNHQ�DV�D�VXEVWLWXWH��UHSUHVHQWLQJ�D�VHFRQG�EHVW�LQGLFDWRU��%HUJHQ�HW�DO����

�
$�IXUWKHU�SUREOHP�H[LVWV�� LI� WKH�RSSRUWXQLW\�FRVW�UDWH�DQG�WKH�LQGLYLGXDO� WLPH�SUHIHUHQFH�UDWH�
GLIIHU� WR� D� ODUJH� H[WHQW��7KLV� LV� RIWHQ� WKH� FDVH� LQ� GHYHORSLQJ� FRXQWULHV��7KH� LQGLYLGXDO� WLPH�
SUHIHUHQFH�UDWH�FDQ�EH�YHU\�KLJK��ZKHQ�IRU�H[DPSOH�SURMHFWV�IRU�WKH�SURGXFWLRQ�RI�EDVLF�IRRG�
DUH� WR� EH� HYDOXDWHG� DQG� WKH� RSSRUWXQLW\� FRVW� UDWH� FDQ� EH� YHU\� ORZ� EHFDXVH� RI� ORZ� FDSLWDO�
SURGXFWLYLW\��*|W]��FLWHG�LQ�2OVFKHZVNL���6HQVLWLYLW\�DQDO\VLV��XVLQJ�GLIIHUHQW�GLVFRXQW�UDWHV�WR�
VXUYH\� LPSDFWV� RQ� WKH� UHVXOW� RI� WKH� &($�� VKRXOG� EH� FDUULHG� RXW� LQ� RUGHU� WR� RYHUFRPH� WKH�
SUREOHP�RI�PDNLQJ�ZURQJ�GHFLVLRQV��

�
$QRWKHU�YLWDO�DVSHFW�RI�FRQVLGHUDWLRQ�LV�WKH�GLIIHUHQFH�EHWZHHQ�QRPLQDO�DQG�UHDO�YDOXHV��:KHQ�
UHDO�SULFHV�DUH�VHOHFWHG�IRU�D�&%$��DOVR�WKH�LQWHUHVW�UDWH�PXVW�EH�FDOFXODWHG�LQ�UHDO�WHUPV��5HDO�
YDOXHV�H[FOXGH�LQIODWLRQ�UDWHV��,W�LV�LPSRUWDQW�WR�DYRLG�D�PL[WXUH�RI�QRPLQDO�DQG�UHDO�YDULDEOHV�
ZKHQ�FDOFXODWLQJ�WKH�139��)RU�H[DPSOH��$�QRPLQDO�UDWH�RI�UHWXUQ�RI�����ZLWK�D����UDWH�RI�
LQIODWLRQ�� LPSOLHV�D�UHDO�UDWH�RI�UHWXUQ�RI���������%HUJHQ�HW�DO����7KH�UHDO�LQWHUHVW�UDWH�FDQ�EH�
FDOFXODWHG�E\�DSSO\LQJ�WKH�HTXDWLRQ�EHORZ��
�

�
LUW� ��

�
������������������������������������������LQW���QRPLQDO�LQWHUHVW�UDWH�
������������������������������������������ W���UDWH�RI�LQIODWLRQ�

�
�
�
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����6HOHFWHG�GLVFRXQW�UDWHV�IRU�WKLV�&%$�
)RUHVWU\�SURMHFWV�KDYH�QRUPDOO\�D�ODUJH�WLPH�JDS�EHWZHHQ�WKH�RFFXUUHQFH�RI�FRVWV�DQG�EHQHILWV��
7KHUHIRUH�LW�EHFRPHV�HVVHQWLDO�WR�ILQG�WKH�DSSURSULDWH�GLVFRXQW�UDWH��
�
)RU� WKH�&%$�DERXW�GLIIHUHQW� ODQG�XVH� WHFKQLTXHV� LQ�/H\WH� D� UHDO� GLVFRXQW� UDWH�RI������ZDV�
VHOHFWHG��7KLV�UDWH�FRUUHVSRQGV�WR�WKH�DYHUDJH�UDWH�IRU�µORQJ�WHUP�EDQN�ORDQV�IRU�DOO�PDWXULWLHV¶�
LQ� ����� �%DQJNR�6HQWUDO���7KH� VHFRQG�EHVW� \DUGVWLFN�� WR� WDNH� DQ� LQWHUHVW� UDWH� IRU� ORQJ�WHUP��
IL[HG�LQWHUHVW� VWDWH� VHFXULWLHV�ZDV� QRW� SRVVLEOH� LQ� WKLV� FDVH�EHFDXVH� ORQJ�WHUP�� IL[HG�LQWHUHVW�
VWDWH�VHFXULWLHV�DUH�QRW�DYDLODEOH�LQ�WKH�3KLOLSSLQHV���
�
$V�GHVFULEHG�EHIRUH�ILQGLQJ�WKH�µULJKW�LQWHUHVW�UDWH¶�LV�UDWKHU�GLIILFXOW��HVSHFLDOO\�LQ�GHYHORSLQJ�
FRXQWULHV��)RU�WKLV�&%$�LW�ZDV�GHFLGHG�WR�FRQGXFW�D�VHQVLWLYLW\�DQDO\VLV�ZLWK�WKH�GLVFRXQW�UDWHV�
RI����DQG�����7KHVH� UDWHV�ZHUH� VHOHFWHG�EHFDXVH�ZLWK�YDOXHV�RI���� ���� DQG����RQH�JHWV�D�
ZLGHU� VSHFWUXP� IURP� D� YHU\� ORZ� WR� D� UHODWLYHO\� KLJK� GLVFRXQW� UDWH�� 7KH� VHQVLWLYLW\� DQDO\VLV�
RYHUFRPHV�WKH�SUREOHP�RI�PDNLQJ�D�ZURQJ�GHFLVLRQ�ZKHQ�VHOHFWLQJ�D�ZURQJ�UDWH�EHFDXVH�WKH�
UHVXOW�RI�WKH�VHQVLWLYLW\�DQDO\VLV�VWDWHV�KRZ�VWURQJ�FKDQJLQJ�GLVFRXQW�UDWHV�LQIOXHQFH�WKH�UHVXOW�
RI�D�&%$��
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�����'LVFRXQWLQJ�FRVWV�DQG�EHQHILWV��
7KH�IROORZLQJ�FKDUWV�VKRZ�GLVFRXQWHG�FRVWV�DQG�EHQHILWV��)RU�WKH�FDOFXODWLRQ�WKH�IRUPXODV�RI�
WKH� SUHVHQW� YDOXHV� IRU� FRVWV� �39�&��� DQG� EHQHILWV� �39� �%��� ZHUH� XVHG� �6HH� FKDSWHU� ����
7HPSRUDO�KRPRJHQL]DWLRQ���$�VHQVLWLYLW\�DQDO\VLV�ZDV�GRQH�ZLWK�WKH�GLVFRXQW�UDWHV�RI����DQG�
�����
�

7DEOH�����'LVFRXQWHG�FRVWV�DQG�EHQHILWV�RI�DOWHUQDWLYHV�ZLWK�GLIIHUHQW�GLVFRXQW�UDWHV��������LQ�3K3��
�

$EDFD�QHZ�&RFRQXW� ����� ��� ���
'LVFRXQWHG�FRVWV� �������� �������� ��������
'LVFRXQWHG�EHQHILWV� �������� ������������������������������������� ��������

�
�

$EDFD�ROG�&RFRQXW� ����� ��� ���
'LVFRXQWHG�FRVWV� �������� �������� ��������
'LVFRXQWHG�EHQHILWV� �������� ������������������� ��������

�
�

$EDFD�$FDFLD� ����� ��� ���
'LVFRXQWHG�FRVWV� �������� �������� ��������
'LVFRXQWHG�EHQHILWV� ������������������� ������������������� ��������

�
�

5DLQIRUHVWDWLRQ� ����� ��� ���
'LVFRXQWHG�FRVWV� �������� ���������� ��������
'LVFRXQWHG�EHQHILWV� ������������������� ���������� �������������������

�
�,Q�WKH�QH[W�FKDSWHU�WKHVH�UHVXOWV�ZLOO�EH�XVHG�WR�DSSO\�GLIIHUHQW�GHFLVLRQ�FULWHULD��
�
�
�
�
�
�
�
�
�
�
�
�
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��&RPSDULQJ�FRVWV�DQG�EHQHILWV�RI�WKH�VHOHFWHG�DOWHUQDWLYHV��
�1H[W�VWHS� LQ�D�&RVW�%HQHILW�$QDO\VLV� LV� WKH�FRPSDULVRQ�RI�FRVW�DQG�EHQHILWV�� ,Q�FDVH�VHYHUDO�
SURMHFWV�DUH�DYDLODEOH� WKDW�H[FOXGH�HDFK�RWKHU��RQH�KDV� WR�EH�VHOHFWHG�� ,Q� WKH� IROORZLQJ�� IRXU�
FULWHULD�RI�GHFLVLRQ�ZLOO�EH�SUHVHQWHG��WKDW�KDYH�WKHLU�RULJLQ�LQ�SULYDWH�LQYHVWPHQW�DQDO\VLV��1HW�
SUHVHQW�YDOXH��EHQHILW�FRVW�UDWLRQ��LQWHUQDO�UDWH�RI�UHWXUQ��DQG�DQQXLW\��
�
�����1HW�3UHVHQW�9DOXH�
7KH� QHW� SUHVHQW� YDOXH� LV� GHILQHG� DV� WKH� GLIIHUHQFH� EHWZHHQ� WKH� GLVFRXQWHG� EHQHILWV� DQG� WKH�
GLVFRXQWHG�FRVWV�RI�D�SURMHFW��)RU�WKH�FDOFXODWLRQ�RI�WKH�139��WKH�DOUHDG\�H[SODLQHG�IRUPXODV�
RI�39�%��DQG�39�&��FDQ�EH�FRPELQHG�DV�IROORZV��
�

������������������ �
�
$�SRVLWLYH�YDOXH�PHDQV�WKDW�WKH�SURMHFW�FDQ�EH�UHFRPPHQGHG��7KH�DPRXQW�RI�WKH�QHW�ZHOIDUH�
HIIHFW�LV�JLYHQ�E\�WKH�139��,I�SURMHFWV�H[FOXGH�HDFK�RWKHU��WKH�139�LV�WKH�VXSHULRU�FULWHULRQ��
EHFDXVH�LW�LV�XQLQIOXHQFHG�E\�GLIIHUHQW�FRVW�DQG�EHQHILW�LQWHUSUHWDWLRQV�DQG�KDV�D�GHILQLWH�UHVXOW�
WKDW�FRUUHVSRQGV�WR�WKH�QHW�ZHOIDUH�HIIHFW�RI�D�SURMHFW���
�
�����%HQHILW�&RVW�5DWLR�
7KH�UDWLR�RI�GLVFRXQWHG�EHQHILWV�DQG�GLVFRXQWHG�FRVWV�RI�D�SURMHFW�LV�FDOOHG�EHQHILW�FRVW�UDWLR�
�%&5���
�

���������� �
�
$�EHQHILW�FRVW�UDWLR�KLJKHU�WKDQ���LQGLFDWHV�WKDW�WKH�SURMHFW�LV�DGYDQWDJHRXV��$�SUREOHP�OLQNHG�
ZLWK� WKH� %&5� LV� WKDW� WKLV� FULWHULRQ� LV� YXOQHUDEOH� WR� GLIIHULQJ� LQWHUSUHWDWLRQV� RI� FRVWV� DQG�
EHQHILWV�� 7DNLQJ� LQWR� DFFRXQW� WKDW� FRVWV� PLJKW� EH� FKDUDFWHUL]HG� DV� QHJDWLYH� EHQHILWV� DQG�
EHQHILWV�DV�QHJDWLYH�FRVWV��LW�FDQ�EH�VKRZQ�WKDW�WKH�%&5�LV�VHQVLWLYH�WR�WKHVH�FKDQJHV��139�LV�
QRW�LQIOXHQFHG�E\�GLIIHUHQW�FODVVLILFDWLRQV�RI�FRVWV�DQG�EHQHILWV��2OVFKHZVNL���
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����,QWHUQDO�5DWH�RI�5HWXUQ�
$QRWKHU�LQYHVWPHQW�FULWHULRQ�LV�WKH�LQWHUQDO�UDWH�RI�UHWXUQ��,55���,W�LV�FDOFXODWHG�E\�VHWWLQJ�WKH�
139�HTXDO�WR�]HUR��FKDQJLQJ�WKH�GLVFRXQWHG�UDWH�IRU�]�DQG�VROYLQJ�WKH�HTXDWLRQ�IRU�]��7KH�,55�
JLYHV� WKDW� LQWHUHVW� UDWH� DW� ZKLFK� GLVFRXQWHG� FRVWV� DQG� EHQHILWV� DUH� HTXDO�� $� SURMHFW� FDQ� EH�
UHFRPPHQGHG�LI�WKH�FDOFXODWHG�,55�LV�KLJKHU�WKDQ�WKH�OHYHO�RI�D�FHUWDLQ�UHIHUHQFH�LQWHUHVW�UDWH��
2WKHUZLVH� RQH�ZRXOG� EH� EHWWHU� RII� LQYHVWLQJ�PRQH\� LQ� WKH�PRUH� DWWUDFWLYH� DOWHUQDWLYH��7KLV�
FULWHULRQ� RI� GHFLVLRQ� FDQ� OHDG� WR� GRXEWIXO� UHVXOWV� GXH� WR� LWV� DOJHEUDLF� IRUP� �2OVFKHZVNL���
)XUWKHUPRUH��WKLV�FRQFHSW�FDQQRW�DYRLG�WKH�SUREOHP�RI�FKRRVLQJ�WKH�µULJKW�LQWHUHVW�UDWH¶���
�
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�����$QQXLW\�
7KH�QHW�SUHVHQW�YDOXH�FDOFXODWHV�WKH�GLVFRXQWHG�VXP�RI�DOO�QHW�EHQHILWV�RFFXUULQJ�LQ�GLIIHUHQW�
WLPH�SHULRGV�W� ��������7��7KLV�YDOXH�FDQ�EH�GLVWULEXWHG�LQWR�HTXDO�SDUWV�WR�EH�UHFHLYHG�LQ�HDFK�
SHULRG���

$1� �139��Â�����L�7�Â�L�������L�7����
�
2QH�RI�WKHVH�HTXDO�SDUWV�LV�FDOOHG�DQQXLW\�$1��ZKLFK�FDQ�EH�XVHG�IRU�FRPSDULVRQ�RI�GLIIHUHQW�
SURMHFWV�� 'LVFRXQWLQJ� DOO� DQQXLWLHV� ZLWKLQ� WKH� SURMHFW� SHULRG� OHDGV� EDFN� WR� WKH� QHW� SUHVHQW�
YDOXH�������������������
������������������������������������������
�
����

� ���
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����&RPSDULVRQ�RI�WKH�SURMHFW�DOWHUQDWLYHV��:KHQ� FRPSDULQJ� WKH� QHW� SUHVHQW� YDOXHV� RI� DOO� DOWHUQDWLYHV��$EDFD� �� FRFRQXW� KDV� WKH� ORZHVW�
YDOXH��HYHQ�XQGHU�WKH�DVVXPSWLRQ�WKDW�FRFRQXW�KDV�QRW� WR�EH�SODQWHG�ILUVW��7KH�DOWHUQDWLYH�RI�
$EDFD�±�DFDFLD�KDV�D�KLJKHU�139�WKDQ�$EDFD�±�FRFRQXW��5DLQIRUHVWDWLRQ�IDUPLQJ�SURGXFHV�E\�
IDU� WKH� KLJKHVW� YDOXH�� 7KH� UDQNLQJ� RI� WKH� SURMHFW� DOWHUQDWLYHV� LV� XQLQIOXHQFHG� E\� GLIIHUHQW�
GLVFRXQW� UDWHV�� ,QWHUHVWLQJ� DGGLWLRQDO� LQIRUPDWLRQ�ZDV� JDWKHUHG�ZKHQ� GLVFRXQWLQJ� DORQH� WKH�
FDVK�IORZ�RI�D�QHZO\�HVWDEOLVKHG�FRFRQXW�SODQWDWLRQ�ZLWK�D�GLVFRXQW�UDWH�RI�����,Q�WKLV�FDVH�
WKH�139�ZDV�HYHQ�DW������3K3��+HQFH�HVWDEOLVKLQJ�D�FRFRQXW�SODQWDWLRQ�LV�QRW�SURILWDEOH�DW�D�
KLJK�GLVFRXQW�UDWH�ZKHQ�UHJDUGLQJ�D�WLPH�KRUL]RQ�RI����\HDUV���
�
7DEOH�����&ULWHULD�RI�GHFLVLRQ�DW�GLIIHUHQW�GLVFRXQW�UDWHV�
$EDFD�DQG�SODQWHG�FRFRQXW� ������ ������ ������
139� �������� �������� ��������
$QQXLW\� ��������� ��������� ���������
%HQHILW�&RVW�5DWLR� ����� ����� �����
�
�

$EDFD�DQG�ROG�JURZWK�FRFRQXW� ������ ������ ������
139� �������� �������� ��������
$QQXLW\� ��������� ��������� ���������
%HQHILW�&RVW�5DWLR� ����� ����� �����
�
�

$EDFD�DQG�$FDFLD�PDQJLXP� ������ ������ ������
139� �������� �������� ��������
$QQXLW\� ��������� �������� ���������
%HQHILW�&RVW�5DWLR� ����� ����� �����
�
�

5DLQIRUHVWDWLRQ� ������ ������ ������
139� ���������� ���������� ��������
$QQXLW\� ����������� ����������� ���������
%HQHILW�&RVW�5DWLR� ����� ����� �����
139��&%5�DQG�DQQXLW\�OHDG�WR�WKH�VDPH�UDQNLQJ�RI�DOWHUQDWLYHV��7KH�FDOFXODWLRQ�RI�WKH�,55�
EULQJV� DPELJXRXV� UHVXOWV�ZLWK�$EDFD� DQG�ROG�JURZWK� IRUHVW��7KLV� LV�GXH� WR� WKH� IDFW� WKDW� WKH�
DOJHEUDLF� VLJQ� LQ� WKH� FDVK� IORZ�FKDQJHV� WZLFH�� LW�ZDV�QHJDWLYH� LQ� WKH�EDVLV�SHULRG�DQG�RQFH�
DJDLQ�LQ�WKH�\HDU�����ZKHQ�$EDED�KDV�WR�EH�UHSODQWHG��
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��&RQVLGHULQJ�ULVN�DQG�XQFHUWDLQW\�
�
����5LVN��
�³,Q�JHQHUDO��SHUIHFW�LQIRUPDWLRQ�DERXW�DOO�SURMHFW�LPSDFWV�LV�QRW�DYDLODEOH´��2OVFKHZVNL����
7KHUHIRUH�WKH�GHWHUPLQDWLRQ�RI�FRVWV�DQG�EHQHILWV�LV�EDVHG�RQ�XQFHUWDLQWLHV��8QFHUWDLQWLHV�PD\�
KDYH�WZR�FKDUDFWHULVWLFV��,Q�FDVH�DOO�WKH�VWDWHV�DUH�NQRZQ�DQG�WKH�SUREDELOLWLHV�KDYH�D�VHQVH�RI�
EHLQJ�REMHFWLYH��H�J��EDVHG�RQ�DFFXUDWH�SDVW�REVHUYDWLRQV��WKHQ�ZH�KDYH�D�VLWXDWLRQ�WKDW�PLJKW�
EH� FDOOHG� SXUH� ULVN�� 7KLV� DFWXDOO\� LPSOLHV� WKDW� DSSURSULDWH� GDWD� LV� DYDLODEOH�� DOORZLQJ� WKH�
FDOFXODWLRQ� RI� SUREDELOLWLHV� IRU� WKH� RFFXUUHQFH� RU� QRQ�RFFXUUHQFH� RI� FHUWDLQ� SURMHFW� HIIHFWV�
�%HUJHQ� HW� DO��� ,I� D� VLWXDWLRQ� LV� FRQVLGHUHG� WR� EH� FORVH� WR� SXUH� ULVN� WKHQ� H[SHFWHG� YDOXHV� RI�
YDULDEOHV�FDQ�EH�FDOFXODWHG�IRU�D�YDULDEOH�;�DW�WLPH�W��%HUJHQ���

�
(�;�� �3���;������3���;������3���;������3����;�������������

�
ZKHUH�3������3������3������3������������ ���
�
)RU�H[DPSOH��7KH�SUREDELOLW\�WKDW�DQ�$EDFD�SODQWDWLRQ�LV�EHIDOOHQ�ZLWK�WKH�%XQFK\�WRS�GLVHDVH�
LV�������7KDW�PHDQV�WKDW�LQ�WKH�SDVW�����RI�DOO�$EDFD�SODQWDWLRQV�ZHUH�EHIDOOHQ���,Q�WKLV�FDVH�
WKH�SURMHFW�RXWSXW�DUH���86���7KH�SUREDELOLW\��WKDW�DQG�$EDFD�SODQWDWLRQ�LV�QRW�EHIDOOHQ�LV�����
DQG�WKH�RXWSXW�LV�����86���7KHQ�WKH�H[SHFWHG�YDOXH�LV���
�

(9 �����Â���������Â������ �����86��
�
�
�
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����8QFHUWDLQW\�
,I�RQ�WKH�RWKHU�KDQG�QRW�DOO�WKH�VWDWHV�DUH�NQRZQ��WKHQ�WKH�SUREDELOLWLHV�DUH�XQNQRZQ�DQG�ZH�
DUH�LQ�D�VLWXDWLRQ�RI�XQFHUWDLQW\��,Q�WKLV�FDVH�OLWHUDWXUH�SURYLGHV�D�ZLGH�UDQJH�RI�GHFLVLRQ�UXOHV�
�+DQXVFK���

� 0D[LPD[�UXOH��DVNV�IRU�WKH�PD[LPXP�DFKLHYDEOH�EHQHILW�RI�HDFK�DOWHUQDWLYH�DQG�WKHQ�
FKRRVHV�WKH�RQH�ZLWK�WKH�KLJKHVW�PD[LPXP�EHQHILW��

� 0LQLPLQ�UXOH�� FRPSDUHV� WKH�PLQLPXP�EHQHILWV� WR� EH� UHDFKHG� E\� DOWHUQDWLYH� SURMHFWV�
DQG�UHFRPPHQGV�WKH�RQH�ZLWK�WKH�KLJKHVW�PLQLPXP�EHQHILW���

� +XUZLF]� UXOH�� KHUH� WKH� WZR� IRUPHU� FRQFHSWV� DUH� FRPELQHG�� 7KH� KLJKHVW� DQG� ORZHVW�
EHQHILWV�DUH�ZHLJKWHG�E\�QXPEHUV�EHWZHHQ���DQG���DQG�WKHQ�DJJUHJDWHG�WR�DQ�RYHUDOO�
PHDVXUH�� +HUH� WKH� DQDO\VW� LQYROYHV� D� SDUDPHWHU� WKDW� LQGLFDWHV� KLV� RSWLPLVP� RU�
SHVVLPLVP���

� /DSODFH�UXOH��$FFRUGLQJ�WR�WKH�SULQFLSOH�RI�LQVXIILFLHQW�UHDVRQ�DOO�HYHQWV�KDYH�WKH�VDPH�
SUREDELOLW\��7KHQ�WKH�GHFLVLRQ�EHFRPHV�WKH�VDPH�DV�LQ�D�VLWXDWLRQ�ZLWK�ULVN��

� 6DYDJH�1LHKDQV�UXOH��,Q�FDVH�WKDW�RQH�GHFLGHV�IDOVHO\�IRU�D�SURMHFW�ZLWK�D�ORZHU�EHQHILW�
WKDQ�WKH�RSWLPDO�VROXWLRQ��D�FHUWDLQ�DPRXQW�RI�XWLOLW\�LV�ORVW��7KDW�DPRXQW�LV�FDOFXODWHG�
IRU�HDFK�SURMHFW�DOWHUQDWLYH��)LQDOO\�WKH�SURMHFW�ZLWK�WKH�ORZHVW�DPRXQW�RI�µORVW�XWLOLW\¶�
RU�µUHJUHW¶�LV�FKRVHQ��

�
7KH�FKRLFH�IRU�RQH�RI�WKHVH�GHFLVLRQ�UXOHV�GHSHQGV�RQ�WKH�FRVWV�WKDW�DUH�FDXVHG�E\�D�GHFLVLRQ�
IRU� D�ZURQJ�SURMHFW�� ,I� WKHVH� FRVWV� DUH�KLJK��RQH� VKRXOG� FKRRVH� D�PRUH�SHVVLPLVWLF�GHFLVLRQ�
FULWHULRQ�OLNH�6DYDJH�1LHKDQV�RU�/DSODFH�UXOH��ZKLFK�LV�RI�FRXUVH�DQ�DUELWUDU\�DSSURDFK��

�
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����,QFRUSRUDWLQJ�ULVN�DQG�XQFHUWDLQW\�LQWR�WKH�ODQG�XVH�V\VWHPV�LQ�/H\WH�
�
$OO� WKUHH� DOWHUQDWLYHV�� QDPHO\� $EDFD�FRFRQXW�� $EDFD�DFDFLD� DQG� UDLQIRUHVWDWLRQ� VLWH� DUH�
DOUHDG\� SUDFWLVHG� LQ� /H\WH�� 7KH�PDMRULW\� RI� /H\WH¶V� IDUPHUV� DUH� VPDOO� VFDOH� IDUPHUV�� 7KHVH�
IDUPHUV� KDYH� RIWHQ� VXFK� D� VPDOO� EXGJHW�� WKDW� WKH� IDLOXUH� RI� WKHLU� SODQWDWLRQ� ZRXOG� LQIOLFW�
VHULRXV� ILQDQFLDO�GLIILFXOWLHV��8QFHUWDLQWLHV� UHODWHG� WR�FRFRQXW��DFDFLD�DQG�UDLQIRUHVWDWLRQ�FDQ�
EHFRPH� GHWHUPLQLQJ� IDFWRUV� IRU� WKHVH� ODQG�XVH� V\VWHPV�� 7KH� SHUPLW� IRU� KDUYHVWLQJ� WLPEHU�
GHSHQGV� RQ� SROLF\� PDNLQJ� EXW� LW� LV� QRW� OLNHO\� WKDW� WKH� H[LVWLQJ� UHJXODWLRQV� WRZDUGV� WLPEHU�
KDUYHVW�ZLOO� EH� WLJKWHQHG� HYHQ�PRUH�� 7KH� ULVN� OLQNHG�ZLWK� WKH� IDLOXUH� RI� WUHH� VSHFLHV� LQ� WKH�
UDLQIRUHVWDWLRQ� VLWH� FDQ� EH� UHGXFHG� E\� FKRRVLQJ� GRPHVWLF� WUHH� VSHFLHV�� $EDFD� LV� HDVLO\�
GDPDJHG�E\�VWURQJ�ZLQGV�DQG�KLJKO\�VXVFHSWLEOH�WR�YDULRXV�GLVHDVHV��7KHVH�GLVHDVHV�VSUHDG�WR�
VXFK�DQ�H[WHQW�WKDW�$EDFD�SURGXFWLRQ�LV�VHULRXVO\�LQIOXHQFHG��7KH�IROORZLQJ�SDUW�ZLOO�JR�LQWR�
GHWDLO�DERXW�$EDFD�GLVHDVHV��WKH�VLWXDWLRQ�LQ�/H\WH�DQG�WKH�LQIOXHQFH�RI�W\SKRRQV�RQ�$EDFD���
�
������'LVHDVHV�RI�$EDFD�
$EDFD� LV� KLJKO\� VXVFHSWLEOH� WR� YDULRXV� GLVHDVHV�� 7R� GDWH�� VRPH� ��� GLVHDVHV� KDYH� EHHQ�
UHFRUGHG����RI�ZKLFK�DUH�FDXVHG�E\�IXQJL����E\�EDFWHULD����E\�YLUXVHV�DQG���E\�QHPDWRGHV��7KH�
LPSRUWDQFH�RI�D�GLVHDVH�YDULHV� IURP�RQH�DUHD� WR�DQRWKHU�EXW�JHQHUDOO\�� WKH�PRVW�VHULRXV�DQG�
GDQJHURXV�DUH��:HVWSKDO�DQG�-DQVHQ���
�

� ������$EDFD� GLVHDVHV� LQ� JHQHUDO� %XQFK\� WRS� YLUXV� �WUDQVPLWWHG� E\� 3HQWDORQLD�
QLJURQHUYRVD��7KH�RULJLQ�RI�$EDFD�EXQFK\�WRS��$ED%7��LQ�WKH�3KLOLSSLQHV�LV�QRW�FOHDU��
6RPH�UHVHDUFKHUV�FODLP�WKDW�$ED%7�PD\�KDYH�EHHQ�SUHVHQW�LQ�WKH�FRXQWU\�DV�HDUO\�DV�
������$OWKRXJK�UHSRUWV�LQGLFDWH�WKDW�$ED%7�LV�PRVWO\�FRQILQHG�LQ�WKH�%LFRO�5HJLRQ��DW�
SUHVHQW�� LW� WKULYHV� DV�ZHOO� DQG�PDNHV� VLPLODU� KDYRF� LQ� RWKHU�PDMRU�$EDFD�SURGXFLQJ�
SURYLQFHV��7KH�ILUVW�QRWLFHDEOH�V\PSWRP�LV�WKH�SUHVHQFH�RI�LQGHILQLWH��\HOORZLVK�ZKLWH��
FKORURWLF�DUHDV�RQ�WKH�EODGH�RI�WKH�\RXQJHVW�IXUOHG�OHDI��7KHVH�V\PSWRPV�DOVR�RFFXU�RQ�
WKH�PDUJLQV�DQG�RQ�WKH�ODPLQD�RI�WKH�\RXQJHVW�XQIXUOHG�OHDI��:KHQ�WKHVH�V\PSWRPDWLF�
OHDYHV�KDYH�H[SDQGHG��WKHLU�EODGHV�EHFRPH�GDUN�JUHHQ��VWRS�JURZLQJ��DQG�FXUO�XSZDUG��
RU� WHDU� DORQJ� WKH�PDUJLQ�� 'HOLFDWH�� WKLQ�� DQG� WUDQVSDUHQW� DUHDV� RU� VWUHDNV� RI� YDULRXV�
VL]HV�DQG�VKDSHV�PD\�GHYHORS�IURP�WKH�PLGULE�WR�WKH�PDUJLQ��7KHVH�VWUHDNV�GLVDSSHDU�
DV�WKH\�UHDFK�WKH�\HOORZ�ERUGHUV��+RZHYHU��LQ�D�PRUH�DGYDQFHG�VWDJH�RI�LQIHFWLRQ��WKH�
VWUHDNV�UHPDLQ�DORQJ�WKH�VHFRQGDU\�YHLQV�RQ�WKH�QHWKHU�VXUIDFH�RI�WKH�IROLDJH��7KH�OHDI�
VKRZLQJ� WKH� ILUVW� V\PSWRPV�RI� LQIHFWLRQ� LV�VWLIIHU�� VKRUWHU�DQG�QDUURZHU� WKDQ� WKH� OHDI�
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WKDW�DSSHDUV�EHIRUH�WKH�SODQW�LV�LQIHFWHG��$V�WKH�GLVHDVH�SURJUHVVHV��WKH�SHWLROHV�EHJLQ�
WR�ULVH�IURP�QHDUO\�WKH�VDPH�SODQH�DW�WKH�XSSHU�HQG�RI�WKH�SVHXGRVWHP��$V�D�UHVXOW��WKH�
OHDYHV�IRUP�D�URVHWWH�DUUDQJHPHQW�RU�D�EXQFK��'XULQJ�WKH�DGYDQFHG�VWDJH�RI�LQIHFWLRQ��
WKH�QHZ�OHDYHV�WKDW�DSSHDU�EHFRPH�SURJUHVVLYHO\�QDUURZHU��VKRUWHU��DQG�VWLIIHU�WKDQ�WKH�
RQHV� LPPHGLDWHO\� EHORZ�� 7KHLU� PDUJLQV� EHFRPH� FKORURWLF�� 'LVFRORUDWLRQ� H[WHQGV�
WRZDUGV�WKH�PLGULE�LQ�WKH�IRUP�RI�LUUHJXODU�GLIIXVHG�VWUHDNV�ZLWK�WKHLU�ORQJ�D[HV�O\LQJ�
SDUDOOHO� ZLWK� WKH� YHLQV�� 6WDUWLQJ� IURP� WKH� HGJH�� WKH� WKLQ� FKORURWLF� DUHDV� DORQJ� WKH�
PDUJLQ�EHFRPH�QHFURWLF�� ,QIHFWHG�$EDFD�SODQWV�PD\� UHPDLQ� DOLYH� IRU�PRUH� WKDQ� WZR�
\HDUV�� EXW� WKH\� JUDGXDOO\� EHFRPH� VPDOOHU� DQG� VPDOOHU�� XQWLO� ILQDOO\�� DOO� RI� WKH� OHDYHV�
DQG� OHDI� VKHDWKV� UXQ� EURZQ� DQG� GLH�� 7KHVH� SODQWV� SURGXFH� QXPHURXV� XQGHUVL]HG�
VXFNHUV� ZLWK� VPDOO� DQG� VWLII� OHDYHV� ZLWK� FXUOHG� XS� PDUJLQV�� 7KXV� IDU�� QRQH� RI� WKH�
REVHUYHG�EXQFK\�WRS�LQIHFWHG�$EDFD�SODQWV�KDYH�ERUQH�IUXLW��$EDFD�EXQFK\�WRS�YLUXV�
LV� VSUHDG� E\� DSKLGV��3HQWDORQLD� QLJURQHUYRVD��2QH� DSKLG� FDQ� WUDQVPLW� WKH� YLUXV� EXW�
WUDQVPLVVLRQ� LV�PRUH�FRQVLVWHQW�DQG�HIILFLHQW�ZLWK�D�KLJKHU�QXPEHU�RI�DSKLGV��3ODQWV�
WKDW�ZHUH�VHL]HG�ZLWK�DSKLGV�VKRZHG�ILUVW�V\PSWRPV�DIWHU����GD\V��$W�SUHVHQW��H[SHUWV�
KDYH�QRW�\HW�GHYHORSHG�$EDFD�YDULHWLHV�WKDW�FDQ�UHVLVW�EXQFK\�WRS�LQIHFWLRQ��7R�FRQWURO�
EXQFK� WRS�� WKH\�UHFRPPHQG� WKH�XVH�RI�KHDOWK\�SODQWLQJ�PDWHULDOV��6DQLWDWLRQ�WKURXJK�
URXJLQJ� RI� LQIHFWHG� SODQWV� DQG� DSSOLFDWLRQ� RI� KHUELFLGHV� LV� DOVR� UHFRPPHQGHG�� ,Q�
DGGLWLRQ� UHVHDUFKHUV� UHFRPPHQG� WKH�SUDFWLFH�RI�TXDUDQWLQH�SURFHGXUHV� WR�SUHYHQW� WKH�
PRYHPHQW�RI�LQIHFWHG�EDQDQD�RU�$EDFD�DQG�WKHLU�SDUWV��%DMHW�������

� 0RVDLF�YLUXV��WUDQVPLWWHG�E\�$SKLV�VSS���$EDFD�PRVDLF�LV�FDXVHG�E\�WKH�$EDFD�PRVDLF�
YLUXV� �$E09��� D� SRW\YLUXV� WUDQVPLWWHG� E\� DSKLGV� VXFK� DV� FRUQ� DSKLGV� �5KRSDORVLXP�
PDLGLV�� DQG� FRWWRQ� DSKLGV� �$SKLGV� JRVV\SLL��� 7KH� RQVHW� RI� $EDFD� PRVDLF� LV�
FKDUDFWHUL]HG�E\�PRWWOLQJ�RI� WKH�OHDYHV��FRQVLVWLQJ�RI�GDUN�WR�SDOH�JUHHQ�RU�\HOORZLVK�
VWUHDNV��ZKLFK�H[WHQG�IURP�WKH�PLGULEV�WR�WKH�PDUJLQV��PRWWOLQJ�DOVR�RFFXUV�RQ�RWKHU�
SDUWV� RI� WKH� SODQW�� $IIHFWHG� SODQWV� GR� QRW� JURZ� WR� IXOO� VL]H�� 7KH� XVH� RI� GLVHDVH�IUHH�
SODQWLQJ� PDWHULDO�� HUDGLFDWLRQ� RI� LQIHFWHG� SODQWV�� DQG� HOLPLQDWLRQ� RI� DOWHUQDWH� KRVWV�
VXFK� DV� PDL]H� �=HD� PD\V� /��� DQG� WKH� ZHHGV� &\SHUXV� FRPSUHVVXV� /��� 3DVSDOXP�
FRQMXJDUXP�%HUJLXV�DQG�6HQQD�WRUD� �O���5R[E���DUH�QHFHVVDU\�IRU�HIIHFWLYH�FRQWURO�RI�
$EDFD�PRVDLF��%ULQN�������

� 9DVFXODU� ZLOW� �)XVDULXP� R[\VSRUXP� I�� FXEHQVLV�� $Q� LPSRUWDQW� IXQJDO� GLVHDVH� LV�
9DVFXODU� ZLOW�� DOVR� )XVDULXP�ZLOW�� FDXVHG� E\�)XVDULXP� R[\VSRUXP� I�VS�� FXEHQVH�� ,W�
VWDUWV�ZLWK�URWWLQJ�DW�WKH�EDVH�RI�WKH�SVHXGRVWHP��ZLWK�WKH�URW�PRYLQJ�XSZDUG�XQWLO�LW�
UHDFKHV� WKH� OHDI� EODGHV�� SODQWV� ZLOO� EHFRPH� \HOORZLVK� DQG� HYHQWXDOO\� ZLOW�� :KHQ�
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SVHXGR�VWHPV� RI� ZLOWHG� SODQWV� DUH� FXW� FURVVZLVH�� WKH� UHGGLVK�YLROHW� FRORXU� RI� WKH�
YDVFXODU�EXQGOH�EHFRPHV�HYLGHQW��7KH�ILUVW�QRWLFHDEOH�V\PSWRPV�RI�WKH�GLVHDVH�DUH�WKH�
LQZDUG� FXUOLQJ�RI� WKH� OHDI�EODGHV� DW� RU�QHDU� WKH� WLS�RI� WKH� ORZHU� OHDYHV�DQG� WKH� VORZ�
JURZWK�RI�WKH�SODQWV��9DVFXODU�ZLOW��ZKLFK��LQ�FRQWUDVW�WR�WKH�YLUXV�GLVHDVHV��VSUHDGV�LQ�
WKH�VRLO�RU�E\�UDLQZDWHU��FDQ�EH�FRQWUROOHG�E\�GLJJLQJ�RXW�LQIHFWHG�SODQWV�DQG�EXUQLQJ�
WKHP�� DQG� E\� VWULFW� LPSOHPHQWDWLRQ� RI� TXDUDQWLQH� PHDVXUHV�� 6RPH� FXOWLYDUV�� H�J��
µ/LQDZDDQ¶��VHHP�OHVV�VXVFHSWLEOH�WKDQ�RWKHU�RQHV��%ULQN�DQG�(VFRELQ���������

�
7KH�VLWXDWLRQ�LQ�/H\WH��
7KH�LPSDFW�RI�%XQFK\�WRS�GLVHDVH�DQG�0RVDLF�9LUXV�LQ�/H\WH�LV�FDWDVWURSKLF��
%XQFK\�WRS�YLUXV�DQG�0RVDLF�YLUXV�JRW�FRPSOHWHO\�RXW�RI�FRQWURO�LQ�WKH�\HDU�������$FFRUGLQJ�
WR�DQ�DUWLFOH�LQ�2UPRF�1HZV�LQ�-XQH������������KHFWDUHV�RI�$EDFD�IDUPV�LQ�(DVWHUQ�9LVD\DV�
DUH�LQIHFWHG�ZKLFK�HTXDOV�����RI�WKH�DUHD�SODQWHG�ZLWK�$EDFD��7KH�VDPH�DUWLFOH�VXPPRQV�WKH�
LQIHFWHG� SODQWDWLRQV� RQ� WKH�:HVW� FRDVW� RI� /H\WH� HYHQ� DW� ���� �2UPRF� 1HZV��� ,Q� WKH� VDPH�
PRQWK� &HEX�'DLO\� 1HZV�ZULWHV� WKDW� LQ� 6RXWKHUQ� /H\WH� DORQH�� DW� OHDVW� ������ KHFWDUHV�ZHUH�
LQIHFWHG�ZLWK�WKH�YLUXV��DIIHFWLQJ�VRPH�������UHVLGHQWV�GHSHQGHQW�RQ�$EDFD���
�
7ZR�PRQWKV�ODWHU�1HZV�3KLOLSSLQHV�VWDWHV�WKDW�LQ�(DVWHUQ�9LVD\DV�HYHQ��������KD�DUH�LQIHFWHG��
7KDW�PHDQV� WKDW�����RI�DOO� DEDFD�SODQWDWLRQV� LQ�(DVWHUQ�9LVD\DV�DUH� LQIHFWHG��$FFRUGLQJ� WR�
WKH� DUWLFOH� WKH� FRXQWU\¶V� $EDFD� DQG� EDQDQD� LQGXVWU\� LV� VHYHUHO\� WKUHDWHQHG� E\� EXQFK\�WRS�
GLVHDVH� ±� WKH� PRVW� ZLGHVSUHDG� DQG� SUHYDOHQW� GLVHDVH� RI� WKH� LQGXVWU\�� )XUWKHU� RQ� WKH� VDPH�
DUWLFOH� VD\V� WKDW� WKH� )LEUH� ,QGXVWU\� 'HYHORSPHQW� $XWKRULW\� �),'$�� KDV� QRW� SXEOLFL]HG�
H[WHQVLYH� VWDWLVWLFV� DERXW� WKH� H[WHQW� RI� WKH� GLVHDVH�� )RU� WKH� WLPH�EHLQJ� IDUPHUV� LQ�/H\WH� DUH�
HQFRXUDJHG�WR�SODQW�RWKHU�FURSV��
�
7KHVH� ILJXUHV� DQG� KHDGOLQHV� LQGLFDWH� WKDW� SODQWLQJ� $EDFD� LQ� 6RXWKHUQ� /H\WH� FDQQRW� EH�
UHFRPPHQGHG�DW� WKH�PRPHQW��+RZHYHU�� ODUJH� DUHDV� LQ� WKH�QRUWK� � DUH� VWLOO� XQDIIHFWHG�E\� WKH�
GLVHDVH�DQG�ZLOO�SUREDEO\� UHPDLQ�VR� IRU�TXLWH�VRPH� WLPH��$EDFD�DQG�EDQDQD�VWUDLQV� WKDW�DUH�
UHVLVWDQW�WR�WKH�EXQFK\�WRS�YLUXV�KDYH�QRW�EHHQ�GHYHORSHG�VR�IDU��7KXV�LW�LV�XQFOHDU�ZKDW�ZLOO�
KDSSHQ� WR� WKH� ILEUH� LQGXVWU\� LQ� WKH� 3KLOLSSLQHV� DW� DOO�� 7KH� VSUHDGLQJ� RI� WKH� GLVHDVH� LV�
FRPSOHWHO\�XQFRQWUROOHG��XS�WR�QRZ�WKHUH�DUH�QR�UHJXODWLRQV�WRZDUGV�WKH�KDQGOLQJ�RI�EHIDOOHQ�
$EDFD�PDWHULDO��,QIHFWHG�$EDFD�SODQWDWLRQV�VXIIHU�ORVVHV�DURXQG�����DQG�LW�WDNHV�QLQH�PRQWKV�
WR� WZR� \HDUV� EHIRUH� DQ� DIIHFWHG� ILHOG� UHFRYHUV� IURP� WKH� GDPDJH� FDXVHG� E\� WKH� EXQFK\� WRS�
YLUXV���
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�
5HIHUULQJ�WR�WKLV�&%$�WKH�TXHVWLRQ�LV��ZKHWKHU�WKH�RFFXUUHQFH�RI�$EDFD�GLVHDVHV�UDQNV�XQGHU�
ULVN� RU� XQFHUWDLQW\�� $FFRUGLQJ� WR� QHZVSDSHU� DUWLFOHV� WKH� VL]H� RI� LQIHFWHG� DUHD� RI� $EDFD�
SODQWDWLRQV�KDV�VKRW�XS�IURP�����WR�����LQ�WKH�ODVW�\HDU��7KLV�LV�HLWKHU�GXH�WR�DQ�H[WUHPHO\�
YDVW�VSUHDGLQJ�RI�WKH�GLVHDVH�RU�DQG�WKLV�LV�PRUH�OLNHO\�WKH�FDVH�LW�LV�GXH�WR�DQ�XQGHUHVWLPDWLRQ�
RI� WKH� GLVHDVH� LQ� -XQH� ���� (LWKHU� ZD\� WKH� SUREDELOLW\� IRU� WKH� RFFXUUHQFH� RI� %XQFK\� WRS� RU�
0RVDLF�YLUXV�FDQQRW�EH�HVWLPDWHG��7KXV�WKH�HYHQW�RI�DQ�LQIHFWHG�$EDFD�SODQWDWLRQ�UDQNV�XQGHU�
XQFHUWDLQW\���
�

�
������7\SKRRQV��
$EDFD�LV�HDVLO\�GDPDJHG�E\�VWURQJ�ZLQGV��FRPSOHWH�SODQWDWLRQV�FDQ�EH�GHVWUR\HG�E\�W\SKRRQV��
7KLV� LV�VLPLODU� IRU�DFDFLD�DQG�HVSHFLDOO\�FRFRQXW��EHFDXVH�LW�GRHV�QRW�URRW�GHHSO\��7\SKRRQV�
DUH�DQQXDO�RFFXUUHQFHV� LQ� WKH�3KLOLSSLQHV��$Q�DYHUDJH�RI����� W\SKRRQV�FURVV� WKH�3KLOLSSLQHV�
DQQXDOO\��7KH�W\SKRRQV�RFFXU�PDLQO\�LQ�WKH�SHULRG�IURP�-XO\�WR�'HFHPEHU�DQG�DIIHFW�DOO�SDUWV�
RI� WKH� FRXQWU\�� DOWKRXJK� WKH� VRXWKHUQ� SDUW� RI� WKH� FRXQWU\� LV� VOLJKWO\� OHVV� DIIHFWHG� �'LVDVWHU�
0DQDJHPHQW�3KLOLSSLQHV���7KH�HYHQW�RI�GHVWUXFWLRQ�RI�DQ�$EDFD�SODQWDWLRQ�GXH�WR�ZLQG�FRXOG�
WKHRUHWLFDOO\�UDQN�XQGHU�ULVN��$Q�DYHUDJH�RI�\HDUO\�IUHTXHQF\�DQG�LQWHQVLW\�RI�VWURQJ�ZLQGV�LV�
NQRZQ��%XW�WKHUH�DUH�QR�GDWD�DYDLODEOH�DERXW�H[WHQG�RI�GDPDJH�LQ�UHODWLRQ�WR�VRYHUHLJQV�RI�D�
VWRUP��)XUWKHU�WKH�ULVN�RI�D�GDPDJHG�$EDFD�SODQWDWLRQ�VWURQJO\�GHSHQGV�RQ�WKH�LQGLYLGXDO�VLWH��
3ODQWLQJ�$EDFD�RQ�VLWHV�WKDW�DUH�OHVV�SURQH�WR�VWURQJ�ZLQGV�DQG�SODQWLQJ�FRYHU�WUHHV�KHOSV�WR�
UHGXFH�WKH�ULVN���
6LQFH� WKHUH� DUH� QR� VXIILFLHQW� GDWD� DYDLODEOH� WKH� HYHQW� RI�ZLQGEUHDNV� KDV� WR� EH� FODVVLILHG� DV�
XQFHUWDLQW\��$V�FRQFOXGLQJ�UHPDUN�LW�VKRXOG�EH�PHQWLRQHG�WKDW�W\SKRRQV�DQG�H[WHQVLYH�$EDFD�
SODQWDWLRQV�FRH[LVW�LQ�WKH�3KLOLSSLQHV�VLQFH�QHDUO\�����\HDUV���
�
������6HQVLWLYLW\�$QDO\VLV�
:LWKLQ�WKLV�SDUW��ZH�FRQVLGHUHG�WZR�SRVVLEOH�VFHQDULRV�WKDW�PLJKW�RFFXU�WR�WKH�GLIIHUHQW�ODQG�
XVH� V\VWHPV�� $ERXW� QRQH� RI� WKRVH� VFHQDULRV� GHILQLWH� VWDWHPHQWV� FDQ� EH� PDGH�� 7R� JHW� D�
FRQFUHWH�LGHD�DERXW�WKH�HIIHFWV��D�VHQVLWLYLW\�DQDO\VLV�KDV�EHHQ�FRQGXFWHG�IRU�HDFK�V\VWHP��
7KH�ILUVW�VHQVLWLYLW\�DQDO\VLV�GHDOV�ZLWK�WKH�%XQFK\�WRS�GLVHDVH�LQ�FDVH�RI�WKH�$EDFD�V\VWHPV�
DQG� WKH� VHFRQG� RQH� ZLWK� WKH� QHFHVVLW\� RI� D� ORJJLQJ� SHUPLW� LQ� FDVH� RI� WKH� UDLQIRUHVWDWLRQ�
V\VWHP��,Q�WKH�$EDFD�V\VWHPV�ZH�DVVXPHG�D�������ORVV�RI�$EDFD�SODQWV�GXH�WR�WKH�YLUXV�LQ�WKH�
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WHQWK�\HDU�RI�WKH�FXWWLQJ�F\FOH��,Q�\HDU�HOHYHQ�RI�WKH�FXWWLQJ�F\FOH��WKH�IDUPHU�KDV�WR�VWDUW�DJDLQ�
ZLWK�$EDFD�DQG�UHSODQW�WKH�DUHD��
,Q� FDVH� RI� WKH�5DLQIRUHVWDWLRQ� V\VWHP� LW� LV� DVVXPHG� WKDW� WKH� IDUPHU� GRHV� QRW� JHW� SHUPLWV� WR�
KDUYHVW�DQ\�RI� WKH�5DLQIRUHVWDWLRQ�WUHHV��&RQVHTXHQWO\��WKH�IDUPHU�LV�RQO\�DOORZHG�WR�VHOO�KLV�
LQWHUFURSV�DQG�IUXLWV� IURP�WKH�IUXLW� WUHHV��7KH�IROORZLQJ�WDEOHV�VKRZ�WKH�UHVXOWV�RI� WKHVH�WZR�
DVVXPSWLRQV��
7DEOH�����139�WDNLQJ�ULVN�LQWR�DFFRXQW�������GLVFRXQW�UDWH��
� 5DLQIRUHVWDWLRQ� &RFRQXW�ROG�ZLWK�$EDFD� &RFRQXW�QHZ�ZLWK�$EDFD� $FDFLD�ZLWK�$EDFD�

%XQFK\�WRS�9LUXV�LQIHFWLRQ�DW�DJH�����3K3�� ����������� ��������� ��������� ���������
%XQFK\�WRS�9LUXV�LQIHFWLRQ�DW�DJH�����86���� ������� ������ ������ ������
1R�OXPEHU�OLFHQFHV�IRU�5DLQIRUHVWDWLRQ�IDUPLQJ��3K3�� ��������� ��������� ��������� ���������
1R�OXPEHU�OLFHQFHV�IRU�5DLQIRUHVWDWLRQ�IDUPLQJ��86����
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7KH� UHVXOW� RI� WKLV� VHQVLWLYLW\� DQDO\VLV� VKRZV� KRZ� WKH� QHW�EHQHILW�PD\� YDU\� GXH� WR� GLIIHUHQW�
QDWXUDO�DQG�SROLWLFDO� IDFWRU� LPSDFW�� ,Q�FDVH�RI�5DLQIRUHVWDWLRQ�� WKH� ORJJLQJ�EDQ�UHVXOWV� LQ� WKH�
DOWHUQDWLYH�EHLQJ�D�ORW�OHVV�EHQHILFLDO��7KH�QHW�SUHVHQW�YDOXH�LV��������GROODUV�ZKLFK�LV�RQO\����
��RI�WKH�UHVXOW�ZLWK�WKH�SHUPLVVLRQ�WR�KDUYHVW�WKH�WUHHV��
�
7KH� RYHUDOO� UHYHQXHV� DOVR� GHFUHDVH� LQ� FDVH� RI� WKH�$EDFD� V\VWHPV�� ,Q� GHWDLO�� WKH� QHW� SUHVHQW�
YDOXH� RI� WKH�$EDFD�$FDFLD�PDQJLXP� V\VWHP� LV� �����RI� WKH� GLVHDVH� IUHH� YDULDQW�� WKH�$EDFD�
V\VWHP�ZLWK�ROG�JURZQ�FRFRQXW�JHQHUDWHV������DQG�$EDFD�ZLWK�SODQWHG�FRFRQXW�JLYHV�������
)LQDOO\�LW�FDQ�EH�VWDWHG��WKDW�HYHQ�E\�WDNLQJ�WKHVH�XQFHUWDLQW\�DVSHFWV�LQWR�DFFRXQW��WKH�UDQNLQJ�
RI�WKH�V\VWHPV�GRHV�QRW�FKDQJH��
�
�
�
�
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��)LQDO�UDQNLQJ�RI�WKH�DOWHUQDWLYHV�
&RPSDULQJ� WKH�QHW�ZHOIDUH� FRQWULEXWLRQV�RI�GLIIHUHQW�SURMHFWV�PDNHV� LW�SRVVLEOH� WR�SXW� WKHP�
LQWR�D�UDQNLQJ��$�&%$�DOVR�DOORZV�D�VWDWHPHQW��ZKHWKHU�D�FHUWDLQ�SURMHFW�LV�VHQVLEOH�DW�DOO��7KH�
UHVXOW�RI�WKLV�&RVW�%HQHILW�$QDO\VLV�VKRZV�WKDW�QRQH�RI�WKH�SURMHFWV�FDQ�EH�UHMHFWHG�IURP�WKH�
HFRQRPLF� SRLQW� RI� YLHZ�� 7KH� UDLQIRUHVWDWLRQ� V\VWHP� KDV� E\� IDU� WKH� KLJKHVW�139� RI� �������
86��� 7KH� DGYDQWDJHRXVQHVV� RI� UDLQIRUHVWDWLRQ� LV� WKDW� VLJQLILFDQW� WKDW� LW� LV� DGYLVDEOH� WR�
RYHUFRPH� WKH� MXULGLFDO� DQG� DGPLQLVWUDWLYH� FRQVWUDLQWV� OLQNHG�ZLWK� UDLQIRUHVWDWLRQ��+RZHYHU��
WZR�FDYHDWV�KDYH�WR�EH�PHQWLRQHG�KHUH��7KH�FDOFXODWLRQV�RI�'LUNVPH\HU�IRU�WKH�UDLQIRUHVWDWLRQ�
V\VWHP�� ZKLFK� KDYH� DOVR� EHHQ� DGRSWHG� IRU� WKLV� VWXG\�� KDYH� EHHQ�PDGH� DW� D� WLPH�ZKHQ� WKH�
SODQWDWLRQV�ZHUH�VWLOO�\RXQJ�DQG�KHQFH�� ILJXUHV�RQ�UHYHQXHV�RI�FURSV��IUXLWV�DQG�WLPEHU�ZHUH�
EDVHG�RQ�DVVXPSWLRQV�DQG�QRW�RQ�UHDO�GDWD��$W�SUHVHQW��WKHVH�GDWD�DUH�VWLOO�QRW�DYDLODEOH�DQG�LW�
LV�UHFRPPHQGHG�WR�LQWHQVLI\�UHVHDUFK�LQ�WKLV�DUHD�EHIRUH�SURPRWLQJ�UDLQIRUHVWDWLRQ�IDUPLQJ�DW�
ODUJH� VFDOH�� )XUWKHUPRUH�� LW� KDV� WR� EH� FRQVLGHUHG� WKDW� IDUPHUV� KDYH� WR� RYHUFRPH� WKH� KLJK�
UDLQIRUHVWDWLRQ� HVWDEOLVKPHQW� FRVWV� LQ� WKH� ILUVW� \HDUV�� +HUH�� WKH� LPSOHPHQWDWLRQ� RI� PLFUR�
ILQDQFH�V\VWHPV�PLJKW�EH�RQH�PHDQV�LQ�RUGHU�WR�DFKLHYH�D�ZLGHU�DSSOLFDWLRQ�RI�WKLV�ODQG�XVH�
DOWHUQDWLYH��$EDFD�ZLWK�$FDFLD�PDQJLXP�UDQNV�RQ�WKH�VHFRQG�SODFH��IROORZHG�E\�$EDFD�ZLWKLQ�
DQ� HVWDEOLVKHG� FRFRQXW� SODQWDWLRQ� DQG� E\� $EDFD� XQGHU� QHZO\� SODQWHG� FRFRQXW�� 'XH� WR� WKH�
VSUHDGLQJ� $EDFD� GLVHDVHV�� LW� LV� XQFOHDU� ZKHWKHU� SODQWLQJ� $EDFD� LQ� WKH� VWXG\� UHJLRQ� LV�
DGYLVDEOH� DW� WKH�PRPHQW�� 7KH� LPSDFW� RI� WKH� GLVHDVH� VWLOO� VHHPV� WR� EH� XQFOHDU�� 7R� FRPELQH�
$EDFD�ZLWK� DFDFLD� LQVWHDG�RI� FRFRQXW� LV� D� VHQVLEOH�PHDQV� WR� LQFUHDVH� WKH�SURILWDELOLW\�RI�DQ�
$EDFD�SODQWDWLRQ�DQG�WR�UHGXFH�WKH�RYHUDOO�ORVVHV�LQ�FDVH�$EDFD�EHFRPHV�LQIHFWHG��5HJDUGLQJ�
WKH�139�RI�DQ�$EDFD�DQG�DFDFLD�SODQWDWLRQ������RI�WKH�UHYHQXHV����������3K3��DUH�REWDLQHG�
E\�$EDFD��,Q�WKH�FDVH�RI�ROG�JURZWK�FRFRQXW�$EDFD�SODQWDWLRQ�HYHQ�����DUH�GXH�WR�$EDFD��,Q�
D�QHZO\�SODQWHG�FRFRQXW�SODQWDWLRQ�ZLWK�$EDFD� WKHUH�DUH�HYHQ� ORVVHV�RI�����LQ�FDVH�$EDFD�
IDLOV���
7DEOH�����)LQDO�UDQNLQJ�RI�WKH�DOWHUQDWLYHV�
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� 139��3K3�� 139��86���
���5DLQIRUHVWDWLRQ� ���������� �������
���$EDFD�DQG�$FDFLD�PDQJLXP� �������� �������
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���$EDFD�DQG�SODQWHG�FRFRQXW� �������� ������
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	I  Summary
	The theoretical background of a CBA can be found in welfare theory. While individual households or firms are forced to maximize efficiency due to scarce resources, this is not always true for a public project that is driven by political decisions. So a CBA has the purpose to check projects for efficiency against the background of economic scarcity.
	4.1 Musa textilis and Cocos nucifera
	Origin:
	Abaca (Musa textilis, Née) or Manila hemp in international trade is indigenous to the Philippines but has been introduced to Malaysia, Indonesia and Central America. The present zone of successful cultivation lies approximately between 5°S and 15°N latitude. Commercial cultivation is mainly concentrated in the Philippines and Ecuador and lately in Indonesia.
	4.2 Musa textilis and Acacia mangium
	4.2.1 Acacia mangium
	A. mangium has become a major plantation species in the humid tropical lowlands of Asia. Its success is due to its: extremely vigorous growth (annual wood volume increment of over 30 cubic metres per hectare on favourable sites); tolerance of very acid, low nutrient soils; ability to grow reasonably well where competition is severe, such as on Imperata grasslands; relative freedom from diseases; wood properties which potentially make it acceptable for a wide range of end uses; and ease of establishment (Forestry compendium).

	6 Discounting costs and benefits
	6.7 Selected discount rates for this CBA
	Forestry projects have normally a large time gap between the occurrence of costs and benefits. Therefore it becomes essential to find the appropriate discount rate.
	NPV, CBR and annuity lead to the same ranking of alternatives. The calculation of the IRR brings ambiguous results with Abaca and old growth forest. This is due to the fact that the algebraic sign in the cash flow changes twice: it was negative in the basis period and once again in the year 21, when Ababa has to be replanted.
	8 Considering risk and uncertainty
	Table 24: Final ranking of the alternatives

	NPV (PhP)
	NPV (US$)
	1. Rainforestation
	1,419,511
	26,189
	2. Abaca and Acacia mangium
	561,236
	10,354
	3. Abaca and old growth coconut
	467,004
	8,616
	4. Abaca and planted coconut
	335,375
	6,187
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