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$EVWUDFW�7KH�3RUWXJXHVH�IRRWZHDU�EXVLQHVV�LV�WKH�VHFRQG�PRVW�H[SHQVLYH�LQ�(XURSH��LW� LV�WKH�RQO\�FRXQWU\�
LQ�WKH�ZRUOG�WKDW�SURGXFHV�PRUH�IRRWZHDU�WKDQ�LW�FRQVXPHV��7KH�PDLQ�HQYLURQPHQWDO�LPSDFWV�FDXVHG�E\�WKLV�
VHFWRU� DUH� DW� UHVLGXHV� FRQWDLQLQJ� FKURPLXP� LQ� LWV� FRPSRVLWLRQ�� VXFK� DV OHDWKHU� IODSV� DQG� OHDWKHU� SRZGHU��
ZKLFK�DUH�GLIILFXOW�PDWHULDOV� WR�GHJUDGH�E\� WKH�HQYLURQPHQW�DQG� WKHUHIRUH�KLJKO\�SROOXWLQJ��%HLQJ�D� WKULYLQJ�
LQGXVWU\� LV�DOVR�RQH�RI� WKH� ILUVWV� WR�KDYH�FRQFHUQV�ZLWK� WKH� LVVXH�RI�VXVWDLQDELOLW\��HPHUJLQJ�DOUHDG\�VDPH�
FDVHV�RI�JRRG�SUDFWLFH�LQ�WKH�IUDPHZRUN�RI�VXVWDLQDEOH�VWUDWHJLHV�7KLV�SDSHU�XVHV�WKH�FDVH�VWXG\�UHVHDUFK�
VWUDWHJ\� RI� IRRWZHDU� EUDQGV� DQG� 3RUWXJXHVH� DFFHVVRULHV�� 7KH� ILHOG� VWXG\� VKRZV� WKDW� WKH�PRVW� FRPPRQO\�
DGRSWHG�VXVWDLQDELOLW\�SULQFLSOHV�DUH�WKH�FKRLFH�RI�OHVV�SROOXWLQJ�PDWHULDOV��OHVV�DJJUHVVLYH�WDQQLQJ�OHDWKHU��RU�
HYHQ� DOWHUQDWLYH� PDWHULDOV�� 3URGXFWV� FUHDWHG� ZLWK� JUHDWHU� FXOWXUDO� YDOXH� DQG� LQ� D� PRUH� WUDGLWLRQDO� ZD\��
WRZDUGV�WKH�DGRSWLRQ�RI�D�VORZ�IDVKLRQ�LQ�WKH�IRRWZHDU�VHFWRU�

.H\ZRUGV��6XVWDLQDELOLW\��IDVKLRQ�IRRWZHDU��FDVH�VWXG\��XSF\FOLQJ�

,1752'8&7,21�

7KH�FXUUHQW�FRPPHUFLDO�V\VWHP�LV�JRLQJ� WKURXJK�VHYHUDO�PRGLILFDWLRQV�LQ�DWWHPSWLQJ� WR�VROYH�RU�DW� OHDVW� WR�
UHOLHYH� WKH� SUREOHPV� IURP�DQ�XQEULGOHG� SURGXFWLRQ� RYHU� WKH� \HDUV�1XPHURXV� FKDQJHV� LQ� WKH� HQYLURQPHQW��
LQFOXGLQJ�WKH�JUHDWHU�VFDUFLW\�RI�UDZ�PDWHULDO�UHVRXUFHV�WKH�REVHUYHG�FOLPDWH�FKDQJHV��ILQDQFLDO�FULVHV��DQG�
DQ�LQFUHDVLQJO\�XQFHUWDLQ�IXWXUH��KDYH�EHHQ�FROODERUDWLQJ�IRU�WKH�FRPSDQLHV�WR�ORRN�IRU�D�ZD\�WR�UHYHUVH�WKH�
VLWXDWLRQ�E\�UHYLHZLQJ�WKHLU�DFWLRQV�DQG�VWUDWHJLHV�RI�EXVLQHVV�DQG�PDQXIDFWXULQJ�IRU�WKH�IXWXUH�
7KH�PRPHQW�OLYHG�LV�RI�JUHDW�FRQFHUQ�ZLWK�WKH�HQYLURQPHQW�DQG�LVVXHV�UHODWHG�WR�WKH�SURGXFWLRQ�SURFHVVHV��
HVSHFLDOO\�ZLWKLQ�WKH�IDVKLRQ�ZRUOG�,W�LV�EHFRPLQJ�LQFUHDVLQJO\�QHFHVVDU\�WR�DGRSW�D�GHYHORSPHQW�PRGHO�WKDW�
PLQLPL]HV�HQYLURQPHQWDO�LPSDFWV��7KH�DFFHOHUDWHG�ZD\V�RI�SURGXFWLRQ�DUH�WRGD\�RQH�RI�WKH�ELJJHVW�UHDVRQV�
IRU�WKH�GHWHULRUDWLRQ�RI�WKH�HQYLURQPHQW��ZKLFK�LV�WKH�FDXVH�RI�WKH�JURZLQJ�DFFXPXODWLRQ�RI� LQGXVWULDO�ZDVWH�
DQG�LPPDWXUH�GLVFDUGHG�SURGXFWV�
:KHQHYHU�D�PDWHULDO�UHVXOW�IURP�D�SURGXFWLRQ�OHIW�RYHU�DQG�KDYH�QR�ORQJHU�YDORU�DIWHU�D�SURFHVV��LV�GLVFDUGHG�
E\�WKH�LQGXVWU\�DQG�LV�WKHQ�FDOOHG�LQGXVWULDO�ZDVWH>�@��$FFRUGLQJ�WR�6RXVD�>�@���LQGXVWULHV�WKDW�XVH�OHDWKHU�DV�D�
UDZ� PDWHULDO �IRRWZHDU�� FORWKLQJ�� XSKROVWHU\�� EDJV�� EHOWV�� HWF���� DERXW� ���� RI� WKH� UDZ� PDWHULDOV� SXW� LQWR�
RSHUDWLRQ� DUH� GLVFDUGHG� DV� ZDVWH� OHDWKHU� �OHDWKHU� IODSV� RU� VFUDS� LQ� VHPL�ILQLVKHG� DQG� ILQLVKHG���7KHVH�
UHVLGXHV� QRUPDOO\� FRQWDLQLQJ� FKURPLXP� LQ� WKHLU� FRPSRVLWLRQ� WKRVH� DUH� PDWHULDOV� WKDW� DUH� GLIILFXOW� WR� EH�
GHJUDGHG�E\�WKH�HQYLURQPHQW�DQG�WKHUHIRUH�KLJKO\�SROOXWLQJ��ZKLFK�FDQ�RQO\�EH�GLVSRVHG�RI�LQ�ODQGILOOV�RU�LQ�
VRPH� FDVHV� IRU� LQFLQHUDWLRQ� �DOWKRXJK� ZLWK� D� ULVN� RI� FRQWDPLQDWLRQ��$PRQJ� WKH� PDMRU� FXUUHQW� FKDOOHQJHV�
IDFLQJ� IURP�WKH� IRRWZHDU�DQG�DFFHVVRULHV�LQGXVWULHV�LV� WKH�VHDUFK� IRU�DQ�HIIHFWLYH�VROXWLRQ� WR� ILUVW�PLQLPL]H�
WKHVH� LQGXVWULDO� ZDVWH�� DQG� WKHQ� ILQG� HIILFLHQW� ZD\V� RI� UHF\FOLQJ� LW� LQ� RUGHU� WR�PLQLPL]H� WKH� HQYLURQPHQWDO�
LPSDFWV�RI�WKHVH�SURGXFWV�
2Q�WKH�RWKHU�KDQG��WKLV�VHFWRU��DV�ZHOO�DV�DOO�RWKHU�IDVKLRQ��KDV�D�VWURQJ�FRPSHWLWLRQ�ZLWK�WKH�HQWU\�RI�$VLDQ�
FRXQWULHV� LQWR� WKH� ZRUOG� PDUNHW� ZLWK� FRPSHWLWLYH� SULFHV� DQG� PDVV� SURGXFWLRQ��:LWK� DOO� WKHVH� IDFWRUV�� WKH�
IRRWZHDU�VHFWRU�LQGXVWU\�LV�LQFUHDVLQJO\�FRQFHUQHG�ZLWK�WKH�FUHDWLRQ�RI�D�GLIIHUHQWLDWHG�SURGXFW�RI�TXDOLW\�DQG�
WKH� LPSOHPHQWDWLRQ�RI�D�V\VWHP� WKDW�FRQWHPSODWHV� WKH�HQYLURQPHQWDO� LVVXHV�� WKXV� UHGXFLQJ� WKH�GDPDJH� WR�
WKH�HQYLURQPHQW�DQG�DW�WKH�VDPH�WLPH�FUHDWLQJ�D�GLIIHUHQWLDO�DGYDQWDJHRXV�LQ�WKLV�FRPSHWLWLYH�PDUNHW�
)URP� D� QHZ� UHDOLW\� FRPSHOOHG� E\� HQYLURQPHQWDO� FRQFHUQV�� HQWUHSUHQHXUV� DQG� GHVLJQHUV�� GULYHQ� E\�PRUH�
FRQVFLRXV� FRQVXPHUV�� DUH� FRQFHUQHG� ZLWK� ILQGLQJ� YLDEOH� VROXWLRQV� WR� WKH� HQYLURQPHQWDO� SUREOHP� RI�
FRQWDPLQDWLRQ�DQG�XQGXH�GLVSRVDO�RI�ZDVWH�,Q�UHVSRQVH��WKH�VKRH�VHFWRU�KDV�EHHQ�VHHNLQJ�WR�GHYHORS�PRUH�
VXVWDLQDEOH�SURGXFWV��'LVFDUGHG�ZDVWH� LV�RIWHQ�D�TXDOLW\� UDZ�PDWHULDO� WKDW�FDQ�EH�UHLQVHUWHG� LQWR� WKH�PRUH�
DUWLVDQDO�SURGXFWLRQ�FKDLQ�:DVWH�WKDW�LV�GLVFDUGHG��SURSHUO\�RU�XQGXO\�� LQ�WKH�HQYLURQPHQW LV�D�FRQFHUQ�DQG�
UHXVH�LV�RQH�RI�WKH�PRVW�VXVWDLQDEOH�SURFHVVHV�LQ�WKH�VHDUFK�IRU�WKH�YDOXDWLRQ�RI�GLVFDUGHG�PDWHULDOV��VWXGLHG�
E\�VXVWDLQDEOH�GHVLJQ�>�@�

7KXV��GHVLJQHUV�DUH�LQFUHDVLQJO\�LQYROYHG�LQ�WKH�LVVXH�RI�VXVWDLQDELOLW\��XQGHUWDNLQJ�WKH�VWXG\�RI� WKH�3URGXFW�
/LIH�&\FOH��VHHNLQJ�WR�VDWLVI\�DQ�LQFUHDVLQJ�FRQFHUQ�LQ�WKH�GHYHORSPHQW�RI�VXVWDLQDEOH�SURGXFWV�WKDW�LQYROYHV�
QRW�RQO\�WKH�VHOHFWLRQ�DQG�XVH�RI�PDWHULDOV�EXW�DOVR�WKH�IRUPV�RI�FRQVWUXFWLRQ�LQYROYHG�DQG�WKH�GLVSRVDO�:KHQ�



��WK 5RPDQLDQ�7H[WLOHV�DQG�/HDWKHU�&RQIHUHQFH�± &257(3�����
,DVL������1RYHPEHU ����

���

LW� FRPHV� WR� SURGXFWV� GHYHORSHG� IURP� KLJKO\� SROOXWLQJ� UDZ� PDWHULDOV�� WKH� VWXG\� RI� ZDVWH� JHQHUDWHG� LV�
IXQGDPHQWDO�� DQG� WKH� GHVLJQHU� SOD\V� DQ� LPSRUWDQW� UROH� LQ� WKH� VHDUFK� IRU� VROXWLRQV� IRU� WKH� UHGXFWLRQ� RI�
LQGXVWULDO�ZDVWH��DQG�LQ�WKH�FUHDWLRQ�RI�DOWHUQDWLYHV�IRU�WKH�UHXVH�RI�WKHVH�ZDVWHV>�@�
%DVHG�RQ�WKLV�FRQWH[W�DQG�VHHNLQJ�WR�NQRZ�EHWWHU�WKH�VWUDWHJLHV�RI�WKH�IRRWZHDU�VHFWRU�LQYROYLQJ�VXVWDLQDEOH�
GHYHORSPHQW��WKLV�SDSHU�VWXGLHV�WKH�EUDQGV�RI�WKH�3RUWXJXHVH�IRRWZHDU�FRPSDQLHV�FRQFHUQHG�DQG�LQYROYHG�
LQ�VXVWDLQDEOH�SURMHFWV�7KXV�� WKH PDLQ�REMHFWLYH�RI� WKLV�DUWLFOH� LV� WR�VWXG\� WKH�FDVH�RI� IRRWZHDU�DFFHVVRULHV�
EUDQGV� LQ� 3RUWXJDO�� WR� DQDO\]H� WKH� VXVWDLQDELOLW\� SULQFLSOHV�PRVW� FRPPRQO\� DGRSWHG�E\� FRPSDQLHV� DQG� WR�
XQGHUVWDQG� WKH� UHDVRQV� ZK\� WKH� IRRWZHDU� VHFWRU� LV� FRQFHUQHG� ZLWK� LVVXHV� UHODWHG� WR� LQYHVWPHQW� LQ�
VXVWDLQDEOH�SURGXFWV�

���)RRWZHDU�LQGXVWU\�LQ�3RUWXJDO

7KH�3RUWXJXHVH�IRRWZHDU�EXVLQHVV�LV�WKH�VHFRQG�PRVW�H[SHQVLYH�LQ�(XURSH�EHKLQG�RQO\�WKH�,WDOLDQ�ZLWKDO�LV�D�
XQLTXH�FDVH�LQ�ZKLFK�LW�LV�WKH�RQO\�FRXQWU\�LQ�WKH�ZRUOG�WKDW�SURGXFHV PRUH�IRRWZHDU�WKDQ�LW�FRQVXPHV�>�@�
7KLV�KDV�WKH�HQWLUH�SURGXFWLRQ�FKDLQ��ZLWK�D�JRRG�NQRZOHGJH�RI�SURGXFWLRQ��IDVKLRQ��DQG�GHVLJQ��$FFRUGLQJ�WR�
WKH�:RUOG�)RRWZHDU�&RQJUHVV��KHOG�LQ�0D\��������WKH�3RUWXJXHVH�IRRWZHDU�LQGXVWU\�LV�LQQRYDWLYH�DQG�VWURQJ�
SHUIRUPDQFH�LQ�H[SRUWDWLRQ��$FFRUGLQJ�WR�WKH�VDPH�VRXUFH���PRUH�WKDQ�����RI�LWV�SURGXFWLRQ�LV�GHVWLQHG�IRU�
H[WHUQDO� PDUNHWV� DQG� WKDW�� LW� H[SRUWHG� PRUH� WKDQ� ��� PLOOLRQ� SDLUV� RI� IRRWZHDU� LQ� ������� 7KH� &RQJUHVV�
DSSURDFKHG� WKH� WKHPH� �)URP�)DVKLRQ� WR�)DFWRU\��D QHZ� WHFKQRORJLFDO�DJH���DQG�DUJXHV� WKDW� WKH� IRRWZHDU�
LQGXVWU\�LQ�3RUWXJDO�UHSUHVHQWV�D�PRGHO�RI�FRPSHWLWLYHQHVV�DQG�RQH�RI�WKH�JUHDW�H[DPSOHV�RI�PRGHUQL]DWLRQ�
DQG�LQQRYDWLRQ�LQ�WUDGLWLRQ��>�@�
$FFRUGLQJ� WR�$3,&&$36��3RUWXJXHVH�$VVRFLDWLRQ�RI�0DQXIDFWXUHUV RI�)RRWZHDU��&RPSRQHQWV�DQG�/HDWKHU�
3URGXFWV�IRXQGHG�LQ������DQG�KHDGTXDUWHUHG�LQ�3RUWR���WKH�3RUWXJXHVH�IRRWZHDU�LQGXVWU\�KDV�EHHQ�JURZLQJ�
PRUH�DQG�PRUH� LQ� WKH� IRUHLJQ�PDUNHW�DQG� LV� LQ� WKH�HLJKWK�FRQVHFXWLYH�\HDU�RI� LQWHUQDWLRQDO�JURZWK� >�@�7KLV�
JURZWK�LV�SDUW�RI�WKH�JRDOV�FRQWDLQHG�LQ�)RRWXUH������� 6WUDWHJLF�3ODQ�RI�WKH�&OXVWHU�RI�3RUWXJXHVH�)RRWZHDU��
$PRQJ�WKH�DFWLRQV�LQFOXGHG�LQ�WKLV�SODQ�LV�DOVR�WKH�VHDUFK�IRU�VXVWDLQDEOH�DQG�UHVSRQVLEOH�GHYHORSPHQW��WKLV�
OLQH�RI�DFWLRQ�DLPV�DW� WKH�GHYHORSPHQW�DQG�G\QDPL]DWLRQ�RI�QHZ�VRFLDO�SUDFWLFHV�DQG�PHWKRGRORJLHV� LQ� WKH�
DUHDV�RI�HQYLURQPHQW��HQHUJ\��DQG�FHUWLILFDWLRQ�
,WV�REMHFWLYHV�DUH�DOVR�WR�GHYHORS�VROXWLRQV�WR�LQFUHDVH�WKH�HIILFLHQF\�LQ�WKH�XVH�RI�UDZ�PDWHULDOV��SULQFLSOHV�RI�
IRRWZHDU�HFR�GHVLJQ��QHZ�SURFHVVHV�RI� UHF\FOLQJ�RI�SURGXFWV�DQG�GHYHORSPHQW�RI� WRROV� IRU� WKH�VXVWDLQDEOH�
PDQDJHPHQW�RI�ZDVWH�DQG�E\�SURGXFWV�>�@�$FFRUGLQJ�WR�WKH�VDPH�VRXUFH��LQ�WKH�ODVW�GHFDGH�PRUH�WKDQ�����
IRRWZHDU�EUDQGV�ZHUH�FUHDWHG�LQ�3RUWXJDO��GDWD�IURP�WKH�*$3,��6XSSRUW�2IILFH�IRU WKH�3URPRWLRQ�RI�,QGXVWULDO�
3URSHUW\�� RI� WKH� 7HFKQRORJLFDO� &HQWHU� RI� )RRWZHDU� RI� 3RUWXJDO� ZKLFK� GHPRQVWUDWHV� D� QHZ� UHDOLW\� LQ� WKH�
VHFWRU��D�JUHDWHU�YDORUL]DWLRQ�RI�VKRHV�FROOHFWLRQV��SURGXFWV�DQG��0DGH�LQ�3RUWXJDO��DV�D�EUDQG�
7KHVH�QHZ�EUDQGV�DUH� SDUW� RI WKH� SULRULW\� RI� WKH� VWUDWHJLF� SODQ� FUHDWHG�E\� WKH� VHFWRU�� WKH� �)RRWXUH� �������
ZKLFK�ORRNV�IRUZDUG�WR�D�PRUH�PRGHUQ�LQGXVWU\�IRFXVHG�RQ�WKH�IXWXUH��FRPELQLQJ�WKH�WUDGLWLRQ�RI�3RUWXJXHVH�
IRRWZHDU� DQG� WHFKQRORJLHV�� 7KLV� PRYHPHQW� KDV� EHHQ� UXQQLQJ� VLQFH� ����� ZLWK� WKH� �3RUWXJXHVH� 6KRHV��
'HVLJQHG� E\� WKH�)XWXUH�� FDPSDLJQ�� LQ� ZKLFK� FRPSDQLHV�EUDQGV� KDYH� IRFXVHG�PDLQO\� RQ� WKH� LQWHUQDWLRQDO�
PDUNHW�>�@�
7KURXJK�WKH�����������DFWLRQ�SODQV��WKH�IRRWZHDU�FOXVWHU�VWUDWHJ\�DLPV�WR�FRQVROLGDWH�3RUWXJDO
V�SRVLWLRQ�DV�
D��EHQFKPDUN�RI�WKH�IRRWZHDU�LQGXVWU\�ZRUOGZLGH��JURXQGLQJ�WKH�FUHDWLYLW\�DQG�VRSKLVWLFDWLRQ�RI�SURGXFWV�ZLWK�
D�VXVWDLQDEOH�SURGXFWLRQ�EDVH�DQG�KLJKO\�FRPSHWLWLYH��EDVHG�RQ�NQRZOHGJH�DQG�LQQRYDWLRQ��
)ROORZLQJ� WKLV� SURSRVHG� DFWLRQ� SODQ�� LW� FDQ� EH� VDLG� WKDW� WKH� 3RUWXJXHVH� IRRWZHDU� VHFWRU� FRQWLQXHV� WR� EH�
DOLJQHG�ZLWK�WKH�SULQFLSOHV�RI�D��FLUFXODU�HFRQRP\���ZLWK�D�FRQFHUQ�IRU�WKH�UHXVH�RI�UHVRXUFHV�DQG�WKH�XVH�RI�
PRUH�VXVWDLQDEOH�UDZ�PDWHULDOV��ZKLOH�FRQWLQXLQJ�WHFKQRORJLFDO�LQQRYDWLRQ�
3RUWXJXHVH�FRPSDQLHV�KDYH�VHDUFK�IRU�WHFKQRORJLFDO�LQWHUYHQWLRQ�WRJHWKHU�ZLWK�WKH�DGRSWLRQ�RI�LQFUHDVLQJO\�
VXVWDLQDEOH�PHDVXUHV�7KH�VHFWRU�KDV�EHHQ� UHLQYHQWLQJ� LWVHOI�DQG�KDV�EHHQ�SRVLWLRQLQJ� LWVHOI� LQ� WKH� IRUHLJQ�
PDUNHW� WKURXJK� KLJK� VWDQGDUGV� RI� TXDOLW\� DQG� HQYLURQPHQWDO� FRQFHUQ�� 7KLV LV� UHIOHFWHG� LQ� WKH� $3,&&$36�
GDWD��ZKLFK�VWDWHV�WKDW�LQ�������WKH�YDOXH�RI�H[SRUWV�WRWDOHG���ELOOLRQ�HXURV��FRUUHVSRQGLQJ�WR����PLOOLRQ�SDLUV�
RI�VKRHV�VROG���7KHVH�ILJXUHV�SRLQW�WR�D�QHZ�UHFRUG�IRU�WKH�HLJKWK�FRQVHFXWLYH�\HDU�RI�JURZWK��ZLWK�LQGXVWU\�
JURZWK�RI�PRUH�WKDQ�����VLQFH������>�@�

�����'HYHORSPHQW�RI�6XVWDLQDEOH�3URGXFWV

%\�PDNLQJ�DQ�DQDO\VLV�RQ�WKH�HQYLURQPHQWDO�LVVXH�LW�LV�HDVLO\�LGHQWLILHG�WKDW�WKH�IRRWZHDU�LQGXVWU\�LV�D�KLJKO\�
SROOXWLQJ�VHFWRU��7KLV�LV�GXH�WR�WKH�W\SHV�RI�ZDVWH�JHQHUDWHG��PDQ\�RI�WKHP�FRQWDPLQDWHG�ZLWK�KHDY\�PHWDOV��
EHLQJ�D�ELJ�SUREOHP�IRU�WKH�FRPSDQLHV��WKH�FRPPXQLWLHV�ZKHUH�WKH\�DUH�LQVHUWHG�DQG�IRU�WKH�HQYLURQPHQW�LQ�
JHQHUDO�)RU�WKHVH�UHDVRQV��IXOILOOLQJ�ZLWK�WLJKW�(QYLURQPHQWDO�/HJLVODWLRQ�LQ�(XURSHDQ�LV�FXUUHQWO\�RQH�RI� WKH�
JUHDWHVW� FKDOOHQJHV� IRU� FRPSDQLHV� LQ� WKH� VHFWRU�+RZHYHU�� WKH� 3RUWXJXHVH� FRPSDQLHV� LQ� WKH� VHFWRU� KDYH�
EHHQ� GHGLFDWHG� WR� VXVWDLQDELOLW\� LVVXHV� ZLWK� JUHDW� VXFFHVV�� ZKLFK� KDV� EURXJKW� WKHP� EHQHILWV� ERWK� LQ� WKH�
PDQDJHPHQW�RI�WKHLU�EXVLQHVV�DQG�LQ�WKH�VXVWDLQDELOLW\�RI�WKH�HQYLURQPHQW�>�@�
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$FFRUGLQJ�WR�WKH�7HFKQRORJ\�&HQWHU�RI�)RRWZHDU�RI�3RUWXJDO��&7&3���FRPSDQLHV�KDYH�VHDUFKHG�IRU�VXSSRUW�
LQ� WKH� LPSOHPHQWDWLRQRI� DQ� HQYLURQPHQWDO� PDQDJHPHQW� V\VWHP� DV� ZHOO� DV� LWV� FHUWLILFDWLRQ�7KLV�
LPSOHPHQWDWLRQ�RI�DQ�HQYLURQPHQWDO�PDQDJHPHQW�V\VWHP�DQG�LWV�,62�������FHUWLILFDWLRQ�DOORZV�FRPSDQLHV�
WR�UHGXFH�WKH�HQYLURQPHQWDO�LPSDFW�E\�UHGXFLQJ�ZDVWH��ZKLFK�PHDQV�UHGXFLQJ�FRVWVRI�WKHLU�HQWLUH�SURGXFWLRQ�
SURFHVV�� WR� EH� PRUH� HQYLURQPHQWDOO\� DQG� HFRQRPLFDOO\� HIILFLHQW�� WR� LPSURYH� WKHLU� UHSXWDWLRQ� WR� WKHLU�
FRQVXPHUV��ZHOO�DV�WKH�FRQTXHVW�RI�QHZ�PDUNHWV�DQG�FXVWRPHUV>��@�
7KH� 3RUWXJXHVH� IRRWZHDU� FOXVWHU� KDV� LQYHVWHG� PRUH� DQG� PRUH� LQ� 5	7'�� FXUUHQWO\� DURXQG� ���� 0� ¼� RI�
LQYHVWPHQW� DLPLQJ�DW� WKH� GLIIHUHQWLDWLRQ�DQG�GLYHUVLILFDWLRQ�RI� SURGXFWV�ZLWK� WKH� REMHFWLYH�RI� VXSSRUWLQJ� WKH�
DGGHG�YDOXH�RI�H[SRUWLQJ�FDSDFLW\��ZKLFK�LQFOXGHV�WKH�FUHDWLRQ�RI�QHZ�&RPSHWLWLYH�EXVLQHVV�VROXWLRQVLQ�WKH�
DUHDV� RI� PDWHULDOV�� FRPSRQHQWV� DQG� DFFHVVRULHV�� VKRH�� PDQXIDFWXULQJ� SURFHVVHV�� ORJLVWLFV� DQG� EXVLQHVV�
PRGHOV�:LWKLQ� WKH� )22785(� ����� VWUDWHJLF� SODQ� LV� WKH� SURMHFW� FDOOHG� )$0(67�)RRWZHDU� DQG� DGYDQFHG�
WHFKQRORJLHV�RI�PDWHULDOV��HTXLSPHQW��DQG�VRIWZDUH��ZKLFK�LQYROYHV����FR�SURPRWRUV��$PRQJ�WKH�DSSURDFKHV�
DUH�GHVLJQ��FXVWRPL]DWLRQ��DGGLWLYH�PDQXIDFWXULQJ��LQGXVWU\ �����RQOLQH�VDOHV��UHF\FOLQJ�DQG�FLUFXODU�HFRQRP\�
>��@�
$V� LW� FDQ�EH� VHHQ�� WKH� HQYLURQPHQWDO� LVVXH� LV� DPRQJ� WKH� LQYHVWPHQWV� DQG� VWUDWHJLHV� RI� WKH� VHFWRU�� JLYLQJ�
IRFXV�WR�UHF\FOLQJ�DQG�WR�WKH�FLUFXODU�HFRQRP\��7KH�IRRWZHDU�VHFWRU�LQ�3RUWXJDO�KDV�LQYHVWHG�KHDYLO\�DQG�LV�
QRZ�FRQVLGHUHG�D�PRUH�VXVWDLQDEOH�LQGXVWU\��DW�WKH�OHYHO�RI�WKH�SURGXFWLYH�SURFHVVHV�DQG�WKH�OHYHO�RI�WKH�UDZ�
PDWHULDOV�XVHG�DQG�PDQXIDFWXUHG�SURGXFWV��LV�DOVR�OHVV�FDUERQ�JHQHUDWRU�>��@�
)RFXVLQJ� RQ� HQYLURQPHQWDO� LVVXHV�� &7&3� KDV� FUHDWHG� WKH HFR�ODEHO� FDOOHG� %LRFDOFH�� WKLV� ODEHO� VHUYHV� WR�
LGHQWLI\� IRRWZHDU� WKDW� UHVSHFWV� WKH� HQYLURQPHQW� GXULQJ� LWV�PDQXIDFWXULQJ� SURFHVV� WKLV� LQYROYHV� DOO� SKDVHV��
IURP�GHVLJQ��ZKHQ� WKH�PDWHULDO� LV� FKRVHQ�� WR� WKH�ZD\�RI�PDQXIDFWXULQJ��&XUUHQWO\� �PRUH� WKDQ�����RI� WKH�
UXEEHU� VROHV� XVHG�� ZKLFK� ORRN� OLNH� D� UXEEHUDUH� PDGH� RI� WKHUPRSODVWLF� DQG� UHF\FODEOH� PDWHULDOV� DQG� WKH�
UXEEHU�ZKHQ�XVHG�ZKHQHYHU� SRVVLEOH� LV� UHF\FOHG��7KH�RXWHU�PDWHULDOV� DUH� DOVR� QDWXUDO�PDWHULDOV� VXFK�DV�
OLQHQ�RU�FRWWRQ��H[SODLQV�0DULD�-RVp�)HUUHLUD��GLUHFWRU�RI�WKH�QHZ�PDWHULDOV�XQLW�DW�&7&3�>��@�

���&$6(�678'<�32578*8(6(�)227:($5�%5$1'6 6($5&+,1*�)25�6867$,1$%,/,7<

7KH�HQYLURQPHQW�DQG�VXVWDLQDELOLW\�DUH�JOREDO�FRQFHUQV��EUDQGV�DUH�ORRNLQJ�IRU�VWUDWHJLHV�WR�VROYH�SUREOHPV�
ZLWK�GHVLJQ�DV�D�JUHDW�FROODERUDWRU�7KH�3RUWXJXHVH�IRRWZHDU�FOXVWHU�KDV�DV�DFWLRQ�SODQV�WR�VHDUFK�IRU�EHWWHU�
SURGXFWLYLW\�� LPSURYHG� TXDOLW\�� LQQRYDWLRQ�� DQG� VXVWDLQDELOLW\�,Q� RUGHU� WR� GHPRQVWUDWH� WKHVH� SULQFLSOHV�� LW� LV�
SUHVHQWHG� DW� WDEOH� �� VRPH� FDVHV� RI� 3RUWXJXHVH� IRRWZHDU� EUDQGV� ZLWK� VXFFHVV� DQG� LQ� WKH� VHQVH� RI�
XQGHUVWDQGLQJ�WKH�VXVWDLQDEOH�VWUDWHJLHV�DGRSWHG�LQ�WKH�VHFWRU�

7DEOH����6XVWDLQDEOH�VWUDWHJLHV�DGRSWHG�E\�3RUWXJXHVH�IRRWZHDU�EUDQGV

%UDQGV 6XVWDLQDEOH�6WUDWHJLHV
1DH�9HJDQ�
6KRHV
ZZZ�QDH�
YHJDQ�FRP

)RRWZHDU ZLWK�DQLPDO�IULHQGO\�DQG�YHJDQ�SKLORVRSK\�VLQFH�������8VH�RI�QDWXUDO�DQG�
HFRORJLFDO�PDWHULDOV�FHUWLILHG�E\�2(.2�7(;��&RQFHUQV�ZLWK�GHVLJQ��VW\OH��DQG�TXDOLW\��
$OO� WKH� PDQXIDFWXULQJ� LQ� 3RUWXJDO� LQ� SODFHV� FHUWLILHG� LQ� HQYLURQPHQWDO� DQG� VRFLDO�
VWDQGLQJV��$�OLQH�RI�SURGXFWV�PDGH�H[FOXVLYHO\�IURP�UHF\FOHG�SODVWLF�ERWWOHV�DQG�WLUHV��
DQRWKHU�OLQH�RI�SURGXFWV�PDGH�ZLWK�SLQHDSSOH�ILEHUILEHUV �3LxDWH[����,W�LV�DOVR�WKH�ILUVW�
ZRUOG�EUDQG�WR�GHYHORS�IRRWZHDU�WKURXJK�WKH�UHF\FOLQJ�RI�DLUEDJV�

0'0$�6KRHV�
ZZZ�PGPDVKRHV�F
RP

:LWK� WKH� PRWWR�� �PLQLPL]H GDPDJH� 0$;,0,=(� $57��� GHYHORSV� OLPLWHG� HGLWLRQ�
IRRWZHDU� OLQHV�� IURP� GLVFDUGHG� GRPHVWLF� JDUPHQWV� DQG� LQGXVWULDO� ZDVWH�,W ZRUNV� LQ�
SDUWQHUVKLS�ZLWK�WKH�PDQDJHPHQW�RI�GRPHVWLF�DQG�LQGXVWULDO�ZDVWH�FRPSDQLHV��8VHV�
UXEEHU�ZDVWH�WR�WKH�VROH�

%DOOXWD�6KRHV
KWWSV���EDOOXWD�
VKRHV�FRP

,W� XVHV� WUDGLWLRQDO� WHFKQLTXHV�DQG� HFRORJLFDO PDWHULDOV� �FRUN�� WH[WLOHV� SURGXFHG�ZLWK�
(XURSHDQ�FHUWLILFDWLRQ���DQG�TXDOLW\�SKLORVRSK\��UHF\FOHG�SRO\DPLGH�DQG�QRQ�VROYHQW��
LQ�RUGHU�WR JXDUDQWHH�WKH�TXDOLW\�RI�WKH�SURGXFW�DQG�UHIOHFW�WKH�EUDQG
V�FRPPLWPHQW�WR�
VXVWDLQDELOLW\��7KH�SURGXFWLRQ� LV�KDQGPDGH� LQ� IDPLO\� IDFWRULHV�ZLWK� WKH� WUDGLWLRQ� WKDW�
UHVSHFW�WKH�ULJKWV�DQG�GHFHQW�ZRUNLQJ�FRQGLWLRQV�RI�LWV�HPSOR\HHV�

6RIWZDYHV�*UHHQ�
(GLWLRQ
�IURP�&RPIRUV\VW
&RPSDQ\�

,QWURGXFHG�LQ������DV�D�OLQH�RI�HFRORJLFDO�IRRWZHDU�IURP�WKH�&RPIRUV\VW�3RUWXJXHVH�
FRPSDQ\�� ZKRVH� PDLQ� SRLQWV� LV� WKH� FRPIRUW� DQG� WKH� VXVWDLQDELOLW\� XVLQJ� RQO\�
PDWHULDOV�RI�QDWXUDO�RULJLQ�VXFK�DV�QDWXUDO�ILEHUV��FRUN��ZRRG�DQG��/HDWKHU�%LR1DWXUH���
7KH��%LR1DWXUH�/HDWKHU��ZDV�GHYHORSHG�IRU�WKLV�VKRH�OLQH�LQ�D�SURMHFW�LQ�SDUWQHUVKLS�
ZLWK� WKH� 3RUWXJXHVH� WDQQHU\� FRPSDQ\� $1&� �$QWyQLR� 1XQHV� &DUYDOKR�� DQG� WKH�
)DFXOW\�RI�6FLHQFHV�RI� WKH�1HZ�8QLYHUVLW\�RI�/LVERQ��)&7�81/��� WKH�&7&3�DQG�WKH�

�3LxDWH[��ILEHU�SURGXFHG�IURP�SLQHDSSOH�OHDYHV��IRRG�ZDVWH��SURGXFHG�LQ�WKH�3KLOLSSLQHV�E\�DQ�(QJOLVK�FRPSDQ\�ZRUNLQJ�
ZLWK�ORFDO�SLQHDSSOH�FRPPXQLWLHV��ZLWK�WKH�DLP�RI�KHOSLQJ�FRPPXQLWLHV WKURXJK�GHFHQW�MREV��IDLU�SD\�DQG�ORFDO�HFRQRP\
LQFUHDVLQJ�
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&7,&��7KH�REMHFWLYH�ZDV�WR�GHYHORS��ELRGHJUDGDEOH�OHDWKHUV��ZLWK�WKH�OHDVW�SRVVLEOH�
LPSDFW�RQ�WKH�HQYLURQPHQW >�����@��

$V3RUWXJXHVDV
ZZZ�DVSRUWXJXHVDV
�VKRHV�FRP

,W� GHYHORSV� VDQGDOV� �IOLS�IORSV�� LQ� ����� QDWXUDO�PDWHULDO� ZLWK� ORZ� HFRORJLFDO� LPSDFW�
�OLNH� WKH� FRUN� WKDW� LV� H[WUDFWHG ZLWKRXW� WKH� QHHG� RI� FXWWLQJ� WKH� WUHH��� ,WV� GHVLJQ� LV�
LQWHQGHG�IRU�VXUIHUV�+DYLQJ VRFLDO�FRQFHUQV WKH�EUDQG�DOVR�KDV�D�SURMHFW�WKDW�LQYROYHV�
VXSSRUWLQJ� D� VRFLDO� FDXVH� IRU� HDFK� SDLU� VROG� ¼�� UHYHUWV� WR� 6XUI� 6FKRRO� FUHDWHG� E\�
+DZDLLDQ� VXUIHU� *DUUHWW� 0F0DQDUD LQ� 1D]DUHWK� DQG� IRU� KHOSLQJ� RUSKDQHG� FKLOGUHQ�
ZLWK�WKLV�VSRUW��7KH�SURIHVVLRQDO�VXUIHU�LV�DOVR�WKH�EUDQG
V�QHZ�DPEDVVDGRU�DQG�ZLOO�
VLJQ WZR FROOHFWLRQV�D�\HDU�WLWOHG��(YHU\WKLQJ�LV�SRVVLEOH´�

=RXUL
ZZZ�]RXULVKRHV�FR
P

,W�DULVHV� IURP�D�GUHDP�RI� WZR�IULHQGV� WR�FROODERUDWH�ZLWK� WKH�FOHDQLQJ�RI� WKH�$WODQWLF�
2FHDQ��7KH\�GHFLGHG�WR�WUDQVIRUP�WKH�ERWWOHV�DQG�UXEEOHV�RI�ILVKLQJ�QHWV�OHIW�RQ�WKH�
EHDFKHV�DQG� WKH� UHVXOW�ZDV� WKH� FUHDWLRQ� RI� WKH� EUDQG� WKDW�HDFK�SDLU� RI� VOLSSHUV� RU�
VDQGDOV�� LQFRUSRUDWHV� EHWZHHQ� ��� WR� ���� JUDPV� RI� SODVWLF� ZKLFK� PHDQV� DERXW� ��
SODVWLF� ERWWOHV�7KH�EUDQG�GRHV�QRW� XVH�DQ\�DQLPDO� SURGXFW�� LW� LV� D� YHJDQ� FRPSDQ\�
DQG�VHHNV�WR�GHYHORS�RUJDQLF�SURGXFWV��HFRORJLFDO�DQG�ZLWK�D�IDLU�WUDGH�SROLF\��,W�DOVR�
XVHV� UDZ�PDWHULDOV�VXFK�DV�FRUN�� UHF\FOHG� UXEEHU�DV�3LxDWH[���7KH�GHYHORSPHQW�RI�
WKH�VROHV�WKDW�LQFRUSRUDWH�WKH�SODVWLF�RI�WKH�ERWWOHV�ZDV�FDUULHG�RXW�LQ�SDUWQHUVKLS�ZLWK�
WKH� 8QLYHUVLW\� RI� 0LQKR� LQ� 3RUWXJDO� DQG� KDV� DOUHDG\� DFKLHYHG� WKH� SUL]H� IRU� %HVW�
3URGXFW� ,GHD�ZLWK�5HXWLOL]DWLRQ�RI�3ODVWLF�:DVWH�������7KH�FRPSDQ\� WKDW�RZQV� WKH�
EUDQG� KDV� D� SDUWQHUVKLS� ZLWK� WKH� &LW\� &RXQFLO� RI� (VSRVHQGH� LQ� 3RUWXJDO� WKDW�
RUJDQL]HV�WKH�DFWLRQ�RI�FOHDQLQJ�WKH�EHDFK��LQ�WKDW�DFWLRQ��LW�ZDV�FROOHFWHG�LQ�WKH�ODVW�
\HDU�DERXW������NLORV�RI�SODVWLF�WKDW�ZHUH�PLOOHG�DQG�WUDQVIRUPHG�LQWR�UDZ�PDWHULDO�IRU�
WKH�PDQXIDFWXUH�RI�=RXUL�SURGXFWV��7KH�FROOHFWLRQ�RI�SODVWLF�KDV�EHHQ�PDGH�RQ� WKH�
EHDFKHV�RI�QRUWKHUQ�3RUWXJDO��EXW� WKH�EUDQG�LV�DOUHDG\�ZRUNLQJ� LQ�SDUWQHUVKLSV�ZLWK�
RWKHU� ORFDO� HQWLWLHV� DQG� WR� SURPRWH� YROXQWDU\� FOHDQLQJ� DFWLRQV� RQ� VHYHUDO� RWKHUV�
EHDFKHV�DV�ZHOO�DV�D�SDUWQHUVKLS�ZLWK�WKH�1*2�6FLDHQD��ZKLFK�ZLOO�FROOHFW�SODVWLF�LQ�
DUHDV�RI�GHSWK�RFHDQ��$IWHU�FROOHFWLQJ WKH�SODVWLF��LW�LV�WUDQVSRUWHG�DQG�SURFHVVHG�E\�
(FRLEpULFD��D�FRPSDQ\�VSHFLDOL]LQJ�LQ�WKH�UHF\FOLQJ�RI�SODVWLF�ZDVWH��>��@�

6XEVHTXHQW� WKH�GHPRQVWUDWLYH�SUHVHQWDWLRQ�RI� VRPH�EUDQGV� WKDW�DUH�DOUHDG\�FRPPLWWHG� WR�GHYHORSLQJ� WKH�
SURGXFWV�ZLWKLQ�D�VXVWDLQDEOH�FRQFHSW��LW�LV�SUHVHQWHG�WKH�WZR�FDVH�VWXGLHV�RI�3RUWXJXHVH�EUDQGV�WKDW�ZHUH�
ERUQ�DV�SDUW�RI�D�VXVWDLQDEOH�SKLORVRSK\��HLWKHU�IURP�WKH�HQYLURQPHQWDO�SRLQW�RI�YLHZ��RU�VRFLR�FXOWXUDO��WKH\�
DUH��WKH�VKRH�DQG�DFFHVVRULHV�FRPSDQ\�0DULWD�0RUHQD�DQG�WKH�IDVKLRQ�DFFHVVRU\�FRPSDQ\�,GHDO�	�&R�

����&DVH�6WXG\�����0DULWD�0RUHQR�

&UHDWHG�LQ������E\�'HVLJQHU�0DULWD�6HWDV�� WKH�PDLQ�REMHFWLYH�LV� WR�FRQWULEXWH�WR�LQQRYDWLRQ� LQ� WKH�FUHDWLRQ�
DQG� SURGXFWLRQ� RI� VXVWDLQDEOH� IDVKLRQ� REMHFWV�� ZLWK� WKH� PDLQ� IRFXV� EHLQJ� WKH� YDORUL]DWLRQ� RI� 3RUWXJXHVH�
SURGXFWV� DQG�PDWHULDOV�� ,W� VHHNV� WKH� DSSOLFDWLRQ� RI� QHZ� WHFKQRORJLHV� ZLWKRXW� OHDYLQJ� DVLGH� WKH� YDOXHV� RI�
FUDIWV��FXOWXUH�DQG�WUDGLWLRQDO�PHWKRGV�RI�SURGXFWLRQ�
7KH� SURGXFWV� DUH� FUHDWHG� DQG� SURGXFHG� LQ� 3RUWXJDO� DQG� FRPPHUFLDOL]HG� DEURDG�� FRQWULEXWLQJ� WR� WKH�
GLVVHPLQDWLRQ�RI�TXDOLW\�SURGXFWV�PDGH�LQ�3RUWXJDO���0DGH�LQ�3RUWXJDO��WR�WKH�ZRUOG�
7KH�SURGXFWV�DUH�GHYHORSHG�IURP�WKH�QRUWK�RI�3RUWXJDO�EXW�ZRUNHG�ZLWK�DUWLVDQV�IURP�DOO�RYHU�WKH�FRXQWU\�
7KH� &,2� DQG� GHVLJQHU� RI� WKH EUDQG� OLNH� WR� ZRUN� RQ� WKHPHV� RI� 3RUWXJXHVH� FXOWXUH� DV� WKH� $]XOHMRV�
�3RUWXJXHVH�FHUDPLF�WLOHV��DQG�ZKHQHYHU�SRVVLEOH�ZLWK�WUDGLWLRQDO�FUDIWV�PDNLQJ��VKH�LV�NHHQ�RQ�NQRZLQJ�DOO�
WKH� DUWLVDQV� ZLWK� ZKRP� VKH� ZRUNV� >��@�� 2QH� RI� WKH� PRVW� UHFHQW� FROOHFWLRQV� LV� FDOOHG� $]RUHV� �ILJ����� LW� LV�
SURGXFHG� LQ� WKH� $]RUHV� DQG� XVHV� VXVWDLQDEOH� DQG� GLIIHUHQW� PDWHULDOV� VXFK� DV� FRUN� DQG� WKH� WUDGLWLRQDO�
ZHDYLQJ�RI�$]RUHDQ�TXLOWV�7KH�EUDQG�DOVR� XVHV�ZRRG�DQG� FRUN� RQ� WKH� SODWIRUPV�� OHDWKHU�ZLWK� VXVWDLQDEOH�
SURGXFWLRQ��WDQQHG�ZLWKRXW XVLQJ�FKURPLXP��DQG�³ELR�OHDWKHU´�
7KH�EUDQG�ZRUNV�ZLWK��� OLQHV�� WKH� OLQH�RI� OHDWKHUV� �HFRORJLFDO� WDQQDJH��� WKH�YHJDQ� OLQH� WKDW�XVHV�PDWHULDOV�
VXFK�DV�SRO\XUHWKDQH�PLFURILEHU��FRUN��DQG�WH[WLOHV��DQG�DOVR�WKH�OLQH�XSF\FOLQJ��ZLWK�PDWHULDOV�OHIWRYHUV�IURP�
RWKHU� FROOHFWLRQV��� ([FHSW� IRU� PLFURILEHU�� DOO� PDWHULDOV� XVHG� DUH� RI� 3RUWXJXHVH� RULJLQ�� 7KH� 'DOL� FROOHFWLRQ�
SUHVHQWV� D� VHULHV� RI� SURGXFWV� ZLWK� DV\PPHWULFDO� OLQHV� LQVSLUHG� E\� 6DOYDGRU� 'DOL� SDLQWLQJV�� LV� SDUW� RI� WKH�
XSF\FOLQJ�OLQH��DOO�PDGH�ZLWK�UHXVH�RI�PDWHULDOV�OHIWRYHUV�IURP�SUHYLRXV�FROOHFWLRQV�>��@�
7KH�FUHDWLRQV�SUHVHQWHG�E\�WKH�EUDQG�KDYH�SURGXFWV�ZLWK�D�FRQWHPSRUDU\�GHVLJQ�WKDW�YDOXH�WKH�TXDOLW\�RI�UDZ�
PDWHULDOV��WKH�PDQXIDFWXULQJ�DQG�DOVR�WKH�FXOWXUDO�DQG�KLVWRULFDO�YDOXH�WKDW�FRXQW�DQG�WUDQVSRUW�WR WKH�ZRUOG��
WKXV�EHFRPLQJ�D�GLIIHUHQWLDWHG�SURGXFW�FDSDEOH�RI�VKRZLQJ�FXOWXUDO�DQG�KHULWDJH�YDOXHV�RI�3RUWXJXHVH�7KH�
EUDQG�KDV�FUHDWHG�D�OLQH�LQ�ZKLFK�WKH�SURGXFWV�DUH�PDGH�RI�IDEULF�ZLWK�OHDWKHU�GHWDLOV�PDGH�ZLWK�KDQGFUDIWHG�
ZKLWH� OLQHQ��DQG�LQ�FRQWUDVW�ZLWK�YLEUDQW�DQG�LQWHQVH�FRORUV��UHIHUULQJ� WR� WKH� W\SLFDO�RI�3RUWXJXHVH�FHUDPLFV�
WLOHV�$]XOHMRV��ILJXUH����
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)LJXUH����&ROOHFWLRQ�$]RUHV��$]RUHV�DQG�TXLOWV��_�$UWLVWV�	�$UWLVDQV�&ROOHFWLRQ���3RUWXJXHVH�
&HUDPLF�7LOHV��)RQW���0DULWD�0RUHQR�������

7KH� EUDQG�0DULWD� 0RUHQR� ZDV� ERUQ DV� D� EUDQG� RI� GHVLJQ� DQG� DSSDUHO�� ZLWK� WKH� REMHFWLYH� RI� GHYHORSLQJ�
XQLTXH� SLHFHV� WKURXJK� 3RUWXJXHVH� ZHDYLQJ� DQG� HPEURLGHU\�� LQ� D� VRFLR�FXOWXUDO� VXVWDLQDELOLW\� DSSURDFK��
KRZHYHU�� LW�EHJLQV�WR�GHYHORS�GHVLJQ�SLHFHV�DQG�DFFHVVRULHV�ZLWK�WKH�SURGXFWLRQ�RI�EDJV�DQG�VKRHV��:KDW�
QHYHU� FKDQJHG� ZDV� WKH� EUDQG
V� FRQVWDQW� VHDUFK� IRU� GHYHORSLQJ� SURGXFWV� XVLQJ� HOHPHQWV� RI� 3RUWXJXHVH�
KHULWDJH�DQG� FXOWXUH� DV� LQVSLUDWLRQ� LQ� RUGHU� WR� VSUHDG�3RUWXJXHVH� FXOWXUH� LQ� WKH� QDWLRQDO�DQG� LQWHUQDWLRQDO�
PDUNHWV�� 7KH�EUDQG�EHOLHYHV� WKDW� �� IDFWRUV� DUH� IXQGDPHQWDO��HWKLFV�� WUDQVSDUHQF\�DQG� VRFLDO� VXVWDLQDELOLW\�
>��@�
$FFRUGLQJ� WR� LWV�&,2�� �WKH� FRQFHUQ�ZLWK� HWKLFDO� DQG� VXVWDLQDELOLW\� YDOXHV�KDV�D� VRFLDO� UHVSRQVLELOLW\� DV� WKH�
PDLQ�IDFWRU��WKURXJK�ZRUN�ZLWK�JUHDW�WHFKQLFDO�NQRZOHGJH��DOORZLQJ�WKH�LPSURYHPHQW�RI�ORFDO�SURFHVVHV�DQG�
NQRZOHGJH��FRQWULEXWLQJ�WR�WKH�YDORUL]DWLRQ�DQG�WR�LQFUHDVH�WKH�TXDOLW\�RI�OLIH�RI�WKH�LQYROYHG�SHRSOH´��0DULWD�
DGGV�WKDW�WKH�FRPSDQ\�DOVR�FUHDWHV�WUDLQLQJ�DQG�SURIHVVLRQDO�RSSRUWXQLWLHV�IRU�XQGHUSULYLOHJHG�FRPPXQLW LHV�
WR�HQVXUH�JRRG�ZRUNLQJ�FRQGLWLRQV��DQG��RQO\�ZRUNV�ZLWK�WKH��KHU��EUDQG��FRPSDQLHV�WKDW�GR�QRW�H[SORLW�FKLOG�
ODERU�DQG�SD\�IDLU�VDODULHV�ZLWK�JRRG�ZRUNLQJ�FRQGLWLRQV�>��@�
7KH�SURGXFWLRQ�RI�WKH�EUDQG�LV�PDGH�ZLWK�FHUWLILHG�DQG�DFFUHGLWHG�FUDIWVPHQ�DQG�SURGXFHV�DERXW�����SLHFHV�
SHU�PRGHO� �DOO�SLHFHV�DUH�QXPEHUHG�� LQ�RUGHU� WR�KDYH� WKH�PLQLPXP�HQYLURQPHQWDO� LPSDFW�DYRLGLQJ�H[FHVV�
SURGXFWLRQ�DQG�ZDVWH�RI�PDWHULDOV�7KH�SURGXFWLRQ�XVHV�QDWXUDO�PDWHULDOV�VXFK�DV�ZRRO��IOD[��FRWWRQ��FRUN��DQG�
VRPH�RWKHU�QDWXUDO ILEHUV�DQG�DOVR�PDNHV�XVH�RI�UHF\FOLQJ�RI�LWV�PDWHULDOV�WDNLQJ�DGYDQWDJH�RI�HYHU\�SLHFH�RI�
PDWHULDO�HYHQ�WKH�VPDOOHVW�>��@�

����&DVH�6WXG\���,'($/�	�&2

7KH�FRPSDQ\�FUHDWHG�LQ������E\�GHVLJQHUV�5XWH�9LHLUD�DQG�-RVp�/LPD�ZDV�SUHVHQWHG�IURP�WKH�EHJLQQLQJ�E\�
WKH�VORJDQ��/LYLQJ�+HULWDJH��� ,W�ZDV�D�ZD\�RI�KRQRULQJ�DQG�SURORQJLQJ� WKH�H[LVWHQFH�RI�D�IDPLO\�KHULWDJH�LQ�
ZKLFK� WKH� OHDWKHU� WDQQLQJ� EXVLQHVV� ZDV� IURP� WKH� JUDQGIDWKHU� RI� 5XWH� DQG� VHUYHG� DV� LQVSLUDWLRQ� IRU� WKH�
FUHDWLRQ�RI�WKH�EUDQG�>��@�$V�D�UHVXOW�RI�WKLV�SDUWQHUVKLS�OLQNHG�WR�WUDGLWLRQ�DQG�KLVWRU\�FRPHV�WKH�EUDQG�WKDW�
GHYHORSV�EDJV��EDFNSDFNV��FRYHUV� IRU� WDEOHWV�DQG�PRELOH�SKRQHV��ELF\FOH�DFFHVVRULHV��VWDWLRQDU\� IRU�RIILFH�
DPRQJ�RWKHU�KDQGPDGH�DUWLFOHV�DQG�VLJQHG�E\�WKH�FUDIWVPDQ�ZKR�PDQXIDFWXUHV�WKHP��ILJ����7KH�SLHFHV�DUH�
FUHDWHG�LQ�FR�GHVLJQ�E\�ERWK�GHVLJQHUV�DQG�UHVXOW�LQ�SLHFHV�ZLWK�D�XQLTXH�DQG�WLPHOHVV�GHVLJQ�LQ�D�PLQLPDOLVW�
VW\OH�DQG�WKDW�VHHNV� WR�SUHVHUYH� WKH�NQRZOHGJH�RI� WKH�DUWLVDQV�RI� WKH�6HUUD�G
$LUH�DQG�&DQGHHLURV�1DWXUDO�
3DUN�7KH� EUDQG
V�PLVVLRQ� LV� WR� FUHDWH� XQLTXH�� TXDOLW\�PRGHOV�� UHVSHFWLQJ� DQG� SUHVHUYLQJ� QDWXUH� DQG� SDVW�
ZRUN�IURP�JHQHUDWLRQ�WR�JHQHUDWLRQ�RI�DUWLVDQV�>��@�
$QRWKHU�FKDUDFWHULVWLF�RI�WKH�EUDQG�LV�WKDW�PRVW�DUWLFOHV�DUH�LQWHQGHG�IRU�WKRVH�ZKR�XVH�ELF\FOHV�DV�D�PHDQV�
RI�WUDQVSRUWDWLRQ��)LJ������7KH�UHODWLRQVKLS�ZLWK�WKH�ELF\FOH�FRPHV�IURP�WKH�KLVWRU\�RI�WKH�EUDQG��LQ�ZKLFK�WKH�
JUDQGIDWKHU� RI� WKH� GHVLJQHU� RI� WKH� EUDQG� �5XWH��� XVHG� WKLV� WUDQVSRUWDWLRQ� WR� WUDGH� KLV� OHDWKHU� EXVLQHVV� LQ�
������DQG�DOVR�GXH�WR�WKH�SDVVLRQ�IRU�ELF\FOHV�VKDUHG�E\�WKH�GHVLJQHU�RI�WKH�EUDQG�-RVp�/LPD�

)LJXUH����³0LUD´�%LF\FOH�)UDPH�_�³&DQGHHLURV´�%DFNSDFNV�_�³$LU�0HVVHQJHU´�%DJ��6RXUFH���,GHDO�	�&R�������

,GHDO�	�&R�DLPV�WR�EH�D�UHIOHFWLRQ�RI�WKH�3RUWXJXHVH�FXOWXUDO�KHULWDJH�DQG�WKH�FDSLWDO�RI�3RUWXJXHVH�QDWXUDO�
DQG�KXPDQ�UHVRXUFHV��XVLQJ�QREOH UDZ�PDWHULDOV��WUDQVIRUPHG�LQ�DQ�HFRORJLFDO�DQG�VXVWDLQDEOH�ZD\��YDOXLQJ�
WKH�ZRUN�RI�H[SHULHQFHG�FUDIWVPHQ�>��@�7KH�EUDQG�EDVHG�RQ�VXVWDLQDEOH�FRQFHSWV�VHHNV�IRU� WKH�SURGXFW�RI�
TXDOLW\�DQG�HDFK�VWDJH�LV� WKRXJKW�� IURP�WKH�RULJLQ�RI� WKH�UDZ�PDWHULDO�� WKH� IRUP�RI� WDQQLQJ�� ODERU�VNLOOV�� WKH�
PDQXDO�GHYHORSPHQW�RI�HDFK�SLHFH��HDFK�VWDJH�RI�WKH�SURFHVV�LV�WKRXJKW�VHDUFKLQJ�IRU�TXDOLW\�SURGXFWV�DQG�
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WKDW� UHSUHVHQW� VRPHWKLQJ�HOVH� IRU� WKH� FXVWRPHU� DQG�QRW� MXVW� D� VLPSOH� DFFHVVRU\�7KH�EUDQG
V� SLHFHV�KDYH�
KLVWRU\�DQG� WKH�EUDQG�ZDQWV� WKHP� WR�FDUU\� LWV�KLVWRU\�DQG� LWV�YDOXHV�DQG� WKDW� WKH\�PDNH� WKHLU�RQHV�KLVWRU\�
EHLQJ�SDVVHG�GRZQ�WKURXJK�JHQHUDWLRQV�2QH�RI�LWV�PRVW�HPEOHPDWLF�SLHFHV�LV�WKH�&DQGHHLURV�EDFNSDFN��)LJ��
���KLJKOLJKWHG�E\� WKH�(QJOLVK�PDJD]LQH�0RQRFOH��DV�LW�KDV�DOUHDG\�FRQTXHUHG�PDUNHWV�VXFK�DV�6LQJDSRUH��
+RQJ�.RQJ��WKH�8QLWHG�.LQJGRP��*HUPDQ\�DQG�'HQPDUN>��@�
7KH� SLHFHV� DUH� SURGXFHG� LQGLYLGXDOO\� E\� WKH� KDQGV� RI� H[SHULHQFHG� FUDIWVPHQ� DQG� PDGH� XVLQJ� WKH� EHVW�
3RUWXJXHVH�OHDWKHU��WKH�OHDWKHU�LV�WDQQHG�ZLWK�YHJHWDEOH�WDQQLQV�IURP�WUHHV�DQG�G\HG�ZLWK�QDWXUDO�G\HV�$V�D�
UHVXOW� RI� WKLV� SURFHVV�� WKH� YHJHWDEOH� WDQQLQJ� OHDWKHU� GHYHORSV� D� SiWLQH WKDW� JLYHV� WKH� SLHFH� LWV� VSHFLDO�
DSSHDUDQFH�DQG�EHDXW\��DQG�WKH�PRUH�WKH�SLHFH�LV�XVHG�DQG�H[SRVHG�WR�QDWXUDO�HOHPHQWV��VXFK�DV�WKH�VXQ��
WKH�PRUH�EHDXWLIXO�LW�EHFRPHV�7KLV�W\SH�RI�WUDGLWLRQDO�WDQQLQJ�ZRUN�LV�GRQH�E\�D�IHZ�IDFWRULHV�LQ�3RUWXJDO��LW�LV�
D�YHU\�ROG� WHFKQLTXH��EXW� WKH�EUDQG�KDV�RSWHG� IRU� WKH�YHJHWDO�ZD\�RI� WDQQLQJ� WKH� OHDWKHU� EHFDXVH� LW� LV� WKH�
PRVW�HFRORJLFDO�IRUP�DQG�DOVR�EHFDXVH�WKLV�W\SH�RI�WDQQLQJ�WUDQVPLWV�WR�WKH�SURGXFWV�D�XQLTXH�FKDUDFWHU��WKH�
SLHFHV�FRPH�WR�OLIH�DQG�WKH�XVH�RI�WKH�SLHFHV�ZLOO�SHUVRQDOL]H�WKHP�,Q�HDFK�DUWLFOH�PDQXDOO\�FUHDWHG�E\�WKH�
DUWLVDQV��WKH�SKUDVH��VRPHWKLQJV�VWD\�ZLWK�\RX�IRUHYHU��LV�HQJUDYHG�MXVW�WR�VD\�WKDW�WKH\�DUH�WLPHOHVV�SLHFHV�
WKDW�FDQ�EH�SDVVHG�GRZQ�IURP�RQH�JHQHUDWLRQ�WR�WKH�QH[W�>��@�
7KH�FRPSDQ\�,GHDO�	�&R��DW�WKH�VDPH�WLPH�DV�LW�LQWHQGV�WR�UHYLYH�WKH�WUDGLWLRQDO�DQG�QRQ�SROOXWLQJ�LQGXVWU\��
DOVR� DLPV� WR� VWLPXODWH� WKH�ZRUN� RI� VPDOO� ZRUNVSDFHV� DQG�DUWLVDQV�ZKR�PDLQWDLQ� WKH�ZRUN� LQ� D� WUDGLWLRQDO�
ZD\�7KH�EUDQG�VHDUFK�IRU�WR�UHYLWDOL]H�WKH�DUWLVDQV�DQG�ZRUNVSDFHV�LQ�WKH�1DWXUDO�3DUN�RI�6HUUD�G
$LUH�DQG�
&DQGHHLURV�WKURXJK�WKH�UHLQWHJUDWLRQ�RI�GLIIHUHQW�JURXSV�RI�DUWLVDQV�ZKR�ZRUNHG�DORQH�RU�LQ�VPDOO�ZRUNVKRSV�
�DWHOLHUV��DQG�DV�D�UHVXOW�RI�WKLV�LQWHJUDWLRQ�DQ�LPSURYHPHQW�LQ�WUDGLWLRQDO�SURGXFWLRQ�WHFKQLTXHV>��@�

&21&/86,216

7KH� ,QGXVWU\�� LQ� JHQHUDO�� LV� H[SHULHQFLQJ� D� QHHG� WR� FUHDWH�PRUH� HQYLURQPHQWDOO\� IULHQGO\� DQG� VXVWDLQDEOH�
VROXWLRQV�DQG�SURGXFWV��EXW�ZH�PXVW�DOVR�UHYHUVH�WKH�VFDOH�RI�GDPDJH�WR�WKH�SODQHW��7KH�FKHPLFDOV�XVHG�WR�
GDWH� WKDW�FDXVH�GDPDJH� WR� WKH�HQYLURQPHQW��H[FHVVLYH�XVH�RI�ZDWHU� LQ�SURGXFWLRQ��XQGXH�GLVSRVDO�RI� UDZ�
PDWHULDOV�DUH�VRPH�RI�WKH�PRVW�LPSRUWDQW�SRLQWV�LQ�WKLV�QHZ�SKDVH�RI�SURGXFWLRQ�
:KLOH�WKHVH�HQYLURQPHQWDO�LVVXHV�DUH�RQ�WKH�ULVH�DQG�DUH�D�ZRUOGZLGH�FRQFHUQ�ZH�KDYH�WKH�HFRQRPLF�QHHG�
WR�LQFUHDVH�SURGXFWLRQ��DQG�WKLV�DUWLFOH�UHIHUV�LQ�SDUWLFXODU�WR�WKH�FOXVWHU�RI�3RUWXJXHVH�IRRWZHDU�WKDW�LV�LQ�IXOO�
GHYHORSPHQW�� $3,&&$36� �3RUWXJXHVH� $VVRFLDWLRQ� RI� )RRWZHDU�� &RPSRQHQWV� DQG� /HDWKHU� 3URGXFWV�
0DQXIDFWXUHUV�� KDV� FUHDWHG� WKH� VWUDWHJLF� SODQ� IRU� WKH� 3RUWXJXHVH� IRRWZHDU� FOXVWHU�� )RRWXUH� ������ ZKLFK�
WRJHWKHU�ZLWK�&7&3��&HQWUR�7HFQROyJLFR�GH�)RRWZHDU�GH�3RUWXJDO��SURPRWHV�DFWLRQV�IRU�WKH�GHYHORSPHQW�RI�
WKH�VHFWRU�RI�WKH�3RUWXJXHVH�IRRWZHDU�LQGXVWU\��DOVR�LQYROYLQJ�VXVWDLQDELOLW\�
2QH� RI� WKH� DFWLRQV� LV� WKH� FDPSDLJQ� WR� SURPRWH� WKH� LPDJH� RI� 3RUWXJXHVH� IRRWZHDU� 3RUWXJXHVH� 6KRHV��
'HVLJQHG�E\�WKH�)XWXUH��ZKLFK�KDV�KHOSHG�FRPSDQLHV�WR�GLVVHPLQDWH�WKHLU�LPDJH�DQG�LQFUHDVH�WKH�QXPEHU�RI�
H[SRUWV� ZLWK� TXDOLW\� DQG� SUHIHUDEO\� FRPPLWWHG� WR� VXVWDLQDELOLW\�3RUWXJXHVH IRRWZHDU� LV� DOUHDG\� VHHQ� DV� D�
KLJK�TXDOLW\� SURGXFW� DQG� LV� LQFUHDVLQJO\� LQYHVWLQJ� LQ� WHFKQRORJ\� DQG� LPDJH�� $PRQJ� WKH� DFWLRQV� LV� WKH�
GHYHORSPHQW�RI�WHFKQRORJLFDO�VROXWLRQV�WKDW�DOORZ�WKH�GHYHORSHG�SURGXFW�WR�KDYH�HFRQRPLF�HIILFLHQF\�DQG�DW�
WKH�VDPH�WLPH�WKH QRELOLW\�RI�DUWLVDQDO�SURGXFWLRQ�
7KH�HQYLURQPHQWDO� LVVXH�LV�DOVR�YHU\�SUHVHQW�� WKH�HQWLUH�SURGXFWLRQ�FKDLQ�RI� IRRWZHDU�KDV� IRFXVHG�RQ�KLJK�
VWDQGDUGV� RI� VXVWDLQDELOLW\� DQG� VRFLDO� UHVSRQVLELOLW\�� FRQWULEXWLQJ� WR� WKH� GHYHORSPHQW� JRDOV� RI� 3RUWXJXHVH�
VRFLHW\�,Q WKLV�ZD\��WKH�VKRH�FOXVWHU�VKDUHV�WKHVH�REMHFWLYHV��SURPRWLQJ�LPDJH��WUDGLWLRQ��LQQRYDWLRQ��SURGXFW�
TXDOLW\�� VXVWDLQDELOLW\��DQG�VRFLDO� UHVSRQVLELOLW\��$PRQJ� WKH� IXQGDPHQWDO�YDOXHV�RI� WKH�VWUDWHJLF�SODQ�RI� WKH�
VKRH�FOXVWHU�LV�DOVR�WKH�GHVLJQ�DV�D�GLIIHUHQWLDWLQJ�IDFWRU�LQ�WKH�VHFWRU�
7KURXJK�WKH�SUHVHQW�VWXG\�LW�FDQ�EH�VHHQ�WKDW�WKHUH�LV�DQ�LQFUHDVLQJ�QXPEHU�RI�QHZ�IRRWZHDU�EUDQGV�FUHDWHG�
E\� \RXQJ�HQWUHSUHQHXUV�ZLWK� JUHDW� FRQFHUQ� IRU� HQYLURQPHQWDO� LVVXHV�1HZ�EUDQGV�ZLWK� WKH� LQWHQWLRQ� RI� QRW�
RQO\�FUHDWLQJ SURGXFWV�EXW�PDLQO\�PDNLQJ�D�GLIIHUHQFH��FUHDWH�SURGXFWV�WKDW�GR�QRW�H[KDXVW�QDWXUDO�UHVRXUFHV�
DQG� WKDW� KHOS� LQ� WKH� VROXWLRQ� RI� WKH� GDPDJHV� FDXVHG� E\� WKH� \HDUV� RI� DFFHOHUDWHG� SURGXFWLRQ� ZLWKRXW�
TXHVWLRQLQJ�UDZ�PDWHULDOV�DQG�SURGXFWLRQ�PHWKRGV�$ JHQHUDWLRQ RI�FRPSDQLHV�IRFXVHG�RQ�WKH�IXWXUH��D�JUHDW�
GHVLUH�IRU�LQWHUQDWLRQDOL]DWLRQ��EXW�ZLWKRXW�JRLQJ�RYHU�VRFLDO�DQG�HQYLURQPHQWDO�YDOXHV�7KHUH�LV�D�FRQFHUQ�WR�
IROORZ� WKH� WUDGLWLRQ� RI� 3RUWXJXHVH� IRRWZHDU� ZLWK� WKH� XVH� RI� QHZ� PDWHULDOV�� QHZ� FRPSRQHQWV� DQG� QHZ�
WHFKQRORJLHV� IRU� VXVWDLQDEOH� DQG� UHVSRQVLEOH� GHYHORSPHQW�� DQG� RIWHQ� EHLQJ� DEOH� WR� UHGXFH� SURGXFWLRQ�
FRVWV�$Q DSSUHFLDWLRQ�RI�KDQGPDGH�SURGXFWV�DQG�UHVSHFW�IRU�FUDIWVPHQ�WKURXJK�GHFHQW�ZRUNLQJ�FRQGLWLRQV�
$PRQJ�DOO� WKH�FRPSDQLHV�� LW� LV�YHULILHG� WKDW� WKH�SULQFLSOH�RI� VXVWDLQDELOLW\�PRVW�FRPPRQO\�DGRSWHG�ZDV� WKH�
UHF\FOLQJ�RI�ERWK�LQWHUQDO�DQG�H[WHUQDO�PDWHULDOV��UHF\FOLQJ�GLVFDUGHG�PDWHULDO� WR�FUHDWH�D�QHZ�SURGXFW�ZLWK�
FRQFHUQ� LQ� GHVLJQ�� FRPIRUW�� VRFLDO� LVVXHV�� DQG� DOVR� LQ� WKH� XVH� RI� UDZ� PDWHULDOV�� QDWXUDO� UDZ�
PDWHULDOV�7UDGHPDUNV�ZLWK�D�YHJDQ�SKLORVRSK\��WKDW�LV��WKH\�GR�QRW�XVH�DQ\�PDWHULDO�RI�DQLPDO�RULJLQ�DQG�QR�
SURGXFWLRQ�SURFHVV�LQYROYLQJ�DQLPDO�H[SORLWDWLRQ��7KHVH�FRPSDQLHV�EUDQGV�DGRSWHG� WKLV�SKLORVRSK\� LQ� WKHLU�
SURGXFWV� IRU�SHUVRQDO��HQYLURQPHQWDO�DQG�SHUFHLYHG�D�JDS�UHJDUGLQJ�WKH�RIIHU�RI� WKLV� W\SH�RI�SURGXFW�LQ� WKH�
VHFWRU
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:LWKLQ� WKH� VWXGLHG� FRPSDQLHV� LQ� WKLV� FDVHVVWXGLHV�� WKH� EUDQGV�0DULWD� 0RUHQR� DQG� ,GHDO� 	� &R�� FRQFHUQV�
IROORZ� WKH� VDPH� OLQH� RI� WKRXJKW�� 7KH\� ORRN� IRU� PRUH� HWKLFV� SURGXFWLRQV�� WUDQVSDUHQF\�� DQG� VXVWDLQDELOLW\��
7KHUH� LV� DOVR� WKH� IRFXV� RQ� VRFLDO� LVVXHV�� FRQFHUQ� QRW� RQO\� ZLWK� WKH� HQYLURQPHQW�� RULJLQ� RI� UDZ�PDWHULDOV��
SURGXFWLRQ�PHWKRGV��EXW�DOVR�ZLWK�WKH�TXDOLW\�RI�OLIH�RI�WKH�ZRUNHUV�LQYROYHG�7RJHWKHU ZLWK�WKHVH�IDFWRUV��WKH\�
VHDUFK� WR� SUHVHQW� WR� WKH� ZRUOG� ZKDW� 3RUWXJDO� GRHV� EHWWHU�� H[SRUWLQJ� WRJHWKHU� ZLWK� LWV� GHVLJQ� SURGXFWV� RI�
TXDOLW\��WKH�FXOWXUH��DQG�KLVWRU\�RI�WKH�FRXQWU\�
7KH�FRQFHUQ�ZLWK�WKH�SURGXFWLRQ�RI�D�VXVWDLQDEOH�SURGXFW�EHVLGHV�FROODERUDWLQJ�ZLWK�WKH�SUHVHUYDWLRQ�RI�WKH�
HQYLURQPHQW�VWLOO�SUHVHQWV�DQRWKHU�JUHDW�DGYDQWDJH�WKDW� LV� WKH�DGGHG�YDOXH� WR� WKH�SURGXFW�%\�EHLQJ�SDUW�RI�
WKLV� HFRORJLFDO� DQG� VRFLDO� FDXVHV�� EUDQGV� HQG� XS� KDYLQJ�PRUH� FUHGLELOLW\� DQG� FRQVHTXHQWO\� KDYLQJ�PRUH�
YLVLELOLW\� DQG� JDLQLQJ� QHZ� PDUNHWV�:KDW� ZH� FRQFOXGH� IRU� IXWXUH� SURGXFWLRQV� LV� WKDW� SURGXFWV� WKDW� XVH�
ELRGHJUDGDEOHUDZ� PDWHULDOV�� VXVWDLQDELOLW\�IRFXVHG� DQG� KDYH� VRFLDO� FDXVHV� LQYROYHG� ZLOO� KDYH� D� OLNHO\�
FRPSHWLWLYH�DGYDQWDJH�LQ�WKH�PDUNHWSODFH��DQG�DOO�3RUWXJXHVH�FRPSDQLHV�VKRXOG�EH�DZDUH�RI�WKLV�IDFW�

5()(5(1&(6

>�@�0HQHJXFFL��)��HW�DO��������5HVtGXRV�Wr[WHLV��$QiOLVH�VREUH�GHVFDUWH�H�UHDSURYHLWDPHQWR�QDV�LQG~VWULDV�GH�
FRQIHFomR�� 3URFHHGLQJV� RI� ;,� &RQJUHVVR� 1DFLRQDO� GH� ([FHOrQFLD� HP� *HVWmR�� >RQOLQH@� ,661� �����������
$YDLODEOH�IURP���KWWS���ZZZ�LQRYDUVH�RUJ�VLWHV�GHIDXOW�ILOHV�7B��B����SGI!���$FFHVVHG������������
>�@� 6RXVD�� -�� $�� )�� ������ 5HDSURYHLWDPHQWR� GH� UHVtGXRV� VyOLGRV� FODVVH� �� GH� FRXURV� HP� VHPLDFDEDGR� H�
DFDEDGR� GH� GLIHUHQWHV� UDoDV�� >RQOLQH@� $YDLODEOH� IURP�� KWWS���ZZZ�EY�IDSHVS�EU�SW�EROVDV���������
UHDSURYHLWDPHQWR�GH�UHVLGXRV�VROLGRV�FODVVH���GH�FRXURV�HP�VHPLDFDEDGR�H�DFDEDGR�GH�GLIHUHQWHV�
UDFDV��$FFHVVHG�����������
>�@�2OLYHLUD��(�$�*��GH��HW�DO��������5HXVR�GH�5HVtGXRV�7r[WHLV�HP�&RPXQLGDGHV�$UWHVDQDLV�GR�$JUHVWH�
3HUQDPEXFDQR��3URFHHGLQJV�RI��R &ROyTXLR�GH�0RGD��)RUWDOH]D��%U�
>�@� &RVWD�� &�0�� GD�� 2� SDSHO� GR� GHVLJQ� QD WUDQVIRUPDomR� GH� GHVSHUGtFLRV� Wr[WHLV� HP� PDWpULD�SULPD��
'LVVHUWDomR�GH�0HVWUDGR�HP�'HVLJQ�,QGXVWULDO�H�GH�3URGXWR�QD�)DFXOGDGH�GH�%HODV�$UWHV�H�)DFXOGDGH�GH�
(QJHQKDULD�GD�8QLYHUVLGDGH�GR�3RUWR��3RUWR��������
>�@� &7&3� ± &HQWUR� 7HFQROyJLFR� GR� &DOoDGR� GH� 3RUWXJDO�� ������ &RQJUHVVR� 0XQGLDO� GH� FDOoDGRV� VXSHUD�
H[SHFWDWLYDV��>RQOLQH@��XSGDWHG�������������$YDLODEOH�IURPKWWSV���FWFS�SW�QRWLFLDV $FFHVVHG�����������
>�@� &7&3� � &HQWUR� 7HFQROyJLFR� GR� &DOoDGR� GH� 3RUWXJDO�� ������ &RQJUHVVR�0XQGLDO� GH� FDOoDGRV� VXSHUD�
H[SHFWDWLYDV��>RQOLQH@�$YDLODEOH�IURP����KWWSV���ZZZ�FWFS�SW�QRWLFLDV��$FFHVVHG������������
>�@� 3RUWXJXHVH� VRXO�� ������ $OPD�3RUWXJXHVD� � $� ,QG~VWULD�0DLV� 6H[\� GD� (XURSD�� >RQOLQH@�$YDLODEOH� IURP��
�KWWS���SRUWXJXHVHVRXO�FRP�!��$FFHVVHG������������
>�@�$3,&&$36�� $VVRFLDomR�3RUWXJXHVD�GRV�,QGXVWULDLV�GH�&DOoDGR��&RPSRQHQWHV�H�$UWLJRV�GH�3HOH�H�VHXV�
6XFHGkQHRV��3ODQR�(VWUDWpJLFR�FOXVWHU�GR�FDOoDGR��,Q�)RRWXUH�������(GLWHG�E\ $3,&&$36��,6%1���������
�����������3RUWR��&(*($���������
>�@�$3,&&$36��7KH�VKRHV�PXVW�JR�RQ��$3,&&$36�� 3RUWXJXHVH�6KRHV��'HVLJQHG�E\�WKH�IXWXUH��������
>��@�&7&3�&HQWUR�7HFQROyJLFR�GR�&DOoDGR�GH�3RUWXJDO��������(PSUHVDV�SRUWXJXHVDV�GH�FDOoDGR�DSRVWDP�
FDGD�YH]�PDLV�HP�VXVWHQWDELOLGDGH��>RQOLQH@�$YDLODEOH�IURP���KWWSV���ZZZ�FWFS�SW�$FFHVVHG������������
>��@�&7&3�_�&HQWUR�7HFQROyJLFR��������&OXVWHU�GR�FDOoDGR�LQYHVWH�PDLV�GR�TXH�QXQFD�HP�,	DPS�'7��>RQOLQH@�
$YDLODEOH�IURP���KWWSV���ZZZ�FWFS�SW�QRWLFLDV��$FFHVVHG������������
>��@�-RUQDO� L��������&DOoDGR�HFROyJLFR��$�SHJDGD�YHUGH�GRV�VDSDWRV�SRUWXJXHVHV�� >RQOLQH@�$YDLODEOH� IURP��
�KWWSV���LRQOLQH�VDSR�SW�������!��$FFHVVHG������������
>��@�&7&3�_�&HQWUR�7HFQROyJLFR�GR�&DOoDGR�GH�3RUWXJDO��������6RIWZDYHV�ODQoD�FROHomR�HFR�IULHQGO\�*UHHQ�
(GLWLRQ��>RQOLQH@�$YDLODEOH�IURP���KWWSV���ZZZ�FWFS�SW�LQIR�HPDLO�LQGH[�DVS!$FFHVVHG������������
>��@� *UHHQ� 6DYHUV�� ������ 6RIWZDYHV�� FDOoDGR� SRUWXJXrV� DPLJR� GR� DPELHQWH�� >RQOLQH@� $YDLODEOH� IURP��
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