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%U\DQ�+HG��'HSDUWPHQW�RI�3ODQW�3DWKRORJ\�DQG�(QYLURQPHQWDO�0LFURELRORJ\��
3HQQ�6WDWH�8QLYHUVLW\��/DNH�(ULH�5HJLRQDO�*UDSH�5HVHDUFK�DQG�([WHQVLRQ�

&HQWHU��1RUWK�(DVW�3$������ 
�E[K��#SVX�HGX� 

 
$V�PDQ\�RI�\RX�NQRZ�:D\QH�:LOFR[��ZKR�KDV�DQQXDOO\�SURYLGHG�XV�ZLWK�DQ�
LQFUHGLEO\�WKRURXJK�JUDSH�GLVHDVH�PDQDJHPHQW�XSGDWH�HDFK�VSULQJ��KDV�
UHWLUHG��)LOOLQJ�:D\QH
V�VKRHV�LV�JRLQJ�WR�EH�D�WDOO�WDVN�WR�VD\�WKH�OHDVW��DQG�WKH�
VHDUFK�IRU�KLV�UHSODFHPHQW�JRHV�RQ��)RU�QRZ��,�ZLOO�DWWHPSW�WR�SURYLGH�D�EULHI�
VXPPDU\�RI�VRPH�RI�WKH�SHUWLQHQW�FKDQJHV�LQ�JUDSH�GLVHDVH�FRQWURO�WKDW�,�KRSH�
ZLOO�EH�XVHIXO�IRU�JUDSH�JURZHUV�LQ�WKH������VHDVRQ��)RU�FRQVLVWHQF\��,
OO�
URXJKO\�EH�XVLQJ�:D\QH
V�IRUPDW�IURP�KLV�SUHYLRXV�QHZVOHWWHU�IURP�-XQH�RI�
����� 
 
)81*,&,'(�&+$1*(6��1(:6��	�5(9,(:6� 
+HUH�LV�VRPH�QHZ��DQG�VRUW�RI�QHZ�LQIRUPDWLRQ�UHJDUGLQJ�JUDSH�IXQJLFLGHV�LQ�
������ 
 
)LUVW��$SURYLD�$SURYLD�7RS��7KH�DFWLYH�LQJUHGLHQW�LQ�$SURYLD�LV�VRODWHQRO�
�EHQ]RYLQGLIOXS\U���DQG�ZKLOH�LW�GRHV�QRW�UHSUHVHQW�D�QHZ�FKHPLFDO�FODVV�IRU�XV�
JUDSH�JURZHUV��VXFFLQDWH�GHK\GURJHQDVH�LQKLELWRU�RU�6'+,��LW�LV�RQH�RI�WKRVH�

QHZ�JHQHUDWLRQ
�6'+,V�WKDW�:D\QH�VSRNH�RI��ODVW�\HDU��7KH�6'+,�IXQJLFLGHV�
EHORQJ�WR�)5$&�*URXS����ZKLFK�DOVR�LQFOXGHV�FKHPLVWULHV�LQ�SURGXFWV�OLNH�
(QGXUD�DQG�3ULVWLQH��ERVFDOLG��DQG�/XQD�([SHULHQFH��IOXRS\UDP���$SURYLD�ZDV�
DYDLODEOH�IRU�XVH�LQ�PRVW�VWDWHV�ODVW�\HDU��EXW�KDV�QRZ�EHHQ�ODEHOHG�IRU�XVH�LQ�
1HZ�<RUN�DV�ZHOO��$V�D�VROR�SURGXFW��$SURYLD�LV�YHU\�HIIHFWLYH�IRU�WKH�FRQWURO�RI�
SRZGHU\�PLOGHZ�DV�WULDOV�LQ�1<�RYHU�VHYHUDO�\HDUV�KDYH�VKRZQ��7ULDOV�DW�3HQQ�
6WDWH�RYHU�WKH�SDVW�FRXSOH�RI�VHDVRQV�KDYH�DOVR�UHYHDOHG�VRPH�HIILFDF\�RQ�
EODFN�URW��EXW�,�ZRXOG�FRQVLGHU�LW�PRUH�LQ�OLQH�ZLWK��VXSSUHVVLRQ��RI�WKLV�GLVHDVH�
DQG�,�FDQQRW�UHFRPPHQG�LW�IRU�EODFN�URW�FRQWURO��HVSHFLDOO\�RQ�VXVFHSWLEOH�
YDULHWLHV��VHH�WKH�UHVXOWV�RI�RXU�WULDOV�LQ�WDEOHV���DQG���EHORZ���$OVR��LW�VKRXOG�
QRW�EH�UHOLHG�RQ�IRU�VLJQLILFDQW�FRQWURO�RI�%RWU\WLV��XQOLNH�RWKHU�6'+,V��7KH�ODEHO�
DOVR�OLVWV�FRQWURO�RI�3KRPRSVLV�DQG�DQWKUDFQRVH��EXW�OLNH�:D\QH��,�KDYH�QRW�
VHHQ�DQ\�UHDO�SURRI�RI�WKDW��3HQQ�6WDWH�KDV�WHVWHG�WKLV�SURGXFW�RYHU�WZR�\HDUV�
RQ�&RQFRUG��WR�H[DPLQH�LW�IRU�DQ\�SRWHQWLDO�FURS�LQMXU\�LVVXHV�WR�WKDW�YDULHW\��LQ�
FRPSDULVRQ�WR�5HYXV�7RS��D�VWDQGDUG�VSUD\�SURJUDP��DQG�DQ�XQWUHDWHG�FKHFN��

FRQWLQXHG�RQ�QH[W�SDJH 
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WKHUH�ZHUH�ZDV�QR�LQMXU\�WR�&RQFRUG�JUDSH�IURP�$SURYLD��ZKLOH��DV�H[SHFWHG��5HYXV�7RS�FDXVHG�VHYHUH�
GDPDJH�WR�OHDYHV�GHYHORSLQJ�DW�WKH�WLPH�RI�DSSOLFDWLRQ� 
 
$SURYLD�7RS��RQ�WKH�RWKHU�KDQG��LV�D�PL[WXUH�RI�WZR�DFWLYH�LQJUHGLHQWV��L��VRODWHQRO��WKH�DFWLYH�LQJUHGLHQW�LQ�
$SURYLD�DQG�LL��GLIHQRFRQD]ROH��D�'0,�IXQJLFLGH�ZLWK�YHU\�JRRG�WR�H[FHOOHQW�DFWLYLW\�DJDLQVW�SRZGHU\�PLOGHZ��
EODFN�URW��DQG�DQWKUDFQRVH��$SURYLD�7RS�LV�DOVR�ODEHOHG�IRU�FRQWURO�RI�3KRPRSVLV��EXW�DJDLQ��ORFDO�H[SHULHQFH�
DQG�SXEOLVKHG�UHVXOWV�RI�WULDOV�ZLWK�3KRPRSVLV�LV�ODFNLQJ��7KH�ODEHO�UDWH�IRU�$SURYLD�7RS�LV�����WR������IO�R]�$��
�����IO�R]�RI�$SURYLD�7RS�SURYLGHV�DERXW�WKH�VDPH�DPRXQW�RI�VRODWHQRO�DV������IO�R]�RI�$SURYLD��LW�DOVR�
SURYLGHV�DERXW�WKH�VDPH�DPRXQW�RI�GLIHQRFRQD]ROH�DV����IO�R]�RI�,QVSLUH�6XSHU��EXW�IDOOV�D�OLWWOH�VKRUW�RI�WKDW�
IRXQG�LQ���IO�R]�RI�5HYXV�7RS��$SURYLD�DQG�$SURYLD�7RS�KDYH�D����KU�5(,�DQG�D����GD\�3+,��$V�ZLWK�DOO�WKH�
SURGXFWV�FRQWDLQLQJ�GLIHQRFRQD]ROH��$SURYLD�7RS�VKRXOG�QRW�EH�DSSOLHG�WR�&RQFRUG�JUDSH�DQG�RWKHU�YDULHWLHV�
RQ�ZKLFK�GLIHQRFRQD]ROH�LQMXU\�KDV�EHHQ�UHSRUWHG��7KLV�LQFOXGHV�%ULDQQD��&DQDGLFH��&RQFRUG�6HHGOHVV��
)URQWHQDF��PLQRU���*OHQRUD��1RLUHW��PLQRU���6NXMLQVK������6W��&URL[��PLQRU���DQG�7KRPFRUG��%RWK�SURGXFWV�DUH�
OHJDO�WR�XVH�LQ�1HZ�<RUN��LQFOXGLQJ�/RQJ�,VODQG�� 
 
7DEOH����%ODFN�URW�IUXLW�URW�GHYHORSPHQW�RQ�&KDQFHOORU�JUDSH�LQ�WKH�ILHOG������ 

 
]7LPLQJ���� ����0D\���� ����0D\���� ����-XQ��LPPHG�SUH-EORRP����� ����-XQ���VW�SRVW-EORRP����� ���-XO���� ����-XO� 
\6HYHULW\�ZDV�UDWHG�XVLQJ�WKH�%DUUDWW-+RUVIDOO�VFDOH���-����DQG�ZDV�FRQYHUWHG�WR���DUHD�LQIHFWHG���-�������XVLQJ�(ODQFR�FRQYHUVLRQ�
WDEOHV� 
[3HUFHQW�FRQWURO� �FRQWURO�RI�GLVHDVH�VHYHULW\�RQ�FOXVWHUV�UHODWLYH�WR�WKH�XQWUHDWHG�FRQWURO� 
Z0HDQV�IROORZHG�E\�WKH�VDPH�OHWWHU�ZLWKLQ�FROXPQV�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�DFFRUGLQJ�WR�7XNH\-.UDPHU��3�£������� 
 
7DEOH����%ODFN�URW�LQRFXODWLRQV�RI�&RQFRUG�JUDSHV�LQ�WKH�ILHOG������ 

 
]7LPLQJ���� ����0D\���� ���-XQ���� ����-XQ��PLG-EORRP����� ����-XQ���VW�SRVW-EORRP����� ���-XO 
\6HYHULW\�ZDV�UDWHG�XVLQJ�WKH�%DUUDWW-+RUVIDOO�VFDOH���-����DQG�ZDV�FRQYHUWHG�WR���DUHD�LQIHFWHG���-�������XVLQJ�(ODQFR�FRQYHUVLRQ�
WDEOHV� 
[3HUFHQW�FRQWURO� �FRQWURO�RI�GLVHDVH�VHYHULW\�RQ�FOXVWHUV�UHODWLYH�WR�WKH�XQWUHDWHG�FRQWURO� 
 
,QWXLW\��7KH�DFWLYH�LQJUHGLHQW�LQ�,QWXLW\�LV�PDQGHVWURELQ��DQG�LI�WKDW�VRUW�RI�VRXQGV�IDPLOLDU��LW
V�EHFDXVH�WKLV�LV�DQRWKHU�
VWURELOXULQ�IXQJLFLGH��)5$&�JURXS�������,QWXLW\�RIIHUV�SURWHFWDQW�DQG�DQWLVSRUXODQW�DFWLYLW\�DJDLQVW�%RWU\WLV��IRU�ZKLFK�LW�
LV�H[FOXVLYHO\�UHFRPPHQGHG��WKRXJK�LW�ZLOO�SURYLGH�VXSSUHVVLRQ�RI�SRZGHU\�PLOGHZ��DW�OHDVW�ZKHUH�VWURELOXULQ�UHVLVWDQFH�
KDV�QRW�\HW�GHYHORSHG��,Q�OLPLWHG�1<�DQG�3$�WULDOV��,QWXLW\�KDV�SURYLGHG�JRRG�WR�IDLU�
FRQWURO�RI�%RWU\WLV�HTXLYDOHQW�WR�FXUUHQW�VWDQGDUGV�OLNH�(OHYDWH��9DQJDUG��6FDOD��DQG�

7UHDWPHQW�DQG�UDWH�$ $SSOLFDWLRQ�WLPLQJ] ,QFLGHQFH 6HYHULW\\ ��&RQWURO[ 
  
0DQ]DWH�3URVWLFN���OE 
3ULVWLQH������R]���/,���������� 
=LUDP���OE���4XLQWHF���IO�R] 
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0DQ]DWH�3URVWLFN���OE 
$SURYLD�����IO�R]���/,���������� 
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0DQ]DWH�3URVWLFN���OE 
$SURYLD�����IO�R]���/,���������� 
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7UHDWPHQW�DQG�UDWH�$ 
$SSOLFDWLRQ�
WLPLQJ] ,QFLGHQFH 6HYHULW\\ 

��&RQ�
WURO[ 

/XQD�([SHULHQFH�����IO�R]���/,-����DW������ 
0DQ]DWH�3URVWLFN���OE 

�������������� 
����� ����E �����E �� 
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0DQ]DWH�3URVWLFN���OE 
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6ZLWFK��7KH�ODEHO�UDWH�LV���IO��R]�$�ZLWK�D�PD[LPXP�QXPEHU�RI�WKUHH�DSSOLFDWLRQV��WZR�LV�UHFRPPHQGHG��DQG����IO�R]�SHU�
VHDVRQ��'R�QRW�PDNH�VHTXHQWLDO�DSSOLFDWLRQV��URWDWH�ZLWK�QRQ-)5$&����PDWHULDOV��(OHYDWH��(QGXUD��)UDFWXUH��,QVSLUH�
VXSHU��5RYUDO��6FDOD��6ZLWFK��9DQJDUG��DQG�DOORZ�DW�OHDVW����GD\V�EHWZHHQ�,QWXLW\�DSSOLFDWLRQV��,QWXLW\�LV�DW�ULVN�IRU�
UHVLVWDQFH�GHYHORSPHQW�E\�WKH�%RWU\WLV�IXQJXV�DQG�LW�LV�HVVHQWLDO�WKDW�LWV�XVH�EH�OLPLWHG�WR�URWDWLRQV�ZLWK�RWKHU��XQUHODWHG�
%RWU\WLV�IXQJLFLGHV�ERWK�ZLWKLQ�DQG�EHWZHHQ�VHDVRQV�WR�UHGXFH�WKH�GHYHORSPHQW�RI�UHVLVWDQFH���,QWXLW\�LV�UDLQIDVW�ZLWKLQ���
KRXUV�RI�DSSOLFDWLRQ��KDV�DQ�5(,�RI����KRXUV�DQG�3+,�RI����GD\V��'R�QRW�XVH�,QWXLW\�RQ�9��ODEUXVFD��9��ODEUXVFD�K\EULGV�
RU�RWKHU�QRQ-YLQLIHUD�K\EULGV��$YRLG�PL[LQJ�ZLWK�RUJDQRVLOLFRQH�VXUIDFWDQWV��,QWXLW\�KDV�QRW�\HW�EHHQ�FOHDUHG�IRU�XVH�LQ�
1HZ�<RUN�� 
 
3UHVLGLR��3UHVLGLR�KDV�EHHQ�ZLWK�XV�IRU�DERXW����\HDUV�QRZ�DQG�LV�XVHG�IRU�GRZQ\�PLOGHZ�FRQWURO��IRU�ZKLFK�LW�KDV�EHHQ�
YHU\�HIIHFWLYH��8QIRUWXQDWHO\��9DOHQW�KDV�SXOOHG�WKH�JUDSH�XVH�IURP�WKH�3UHVLGLR�ODEHO�DQG�DQ\�QHZ�SURGXFW�ZLOO�QRW�EH�
OHJDO�IRU�XVH�RQ�JUDSHV�WKLV�\HDU��+RZHYHU��JUDSH�JURZHUV�ZLOO�EH�DEOH�WR�OHJDOO\�XVH�XS�ROG�VWRFN�RI�3UHVLGLR�ZLWK�WKH�
JUDSH�XVH�SDWWHUQ�RQ�WKH�ODEHO� 
 
)/,17�([WUD��$�QHZ�IRUPXODWLRQ�RI�DQ�ROGHU�PDWHULDO��)/,17�([WUD�LV�D�OLTXLG�����6&��IRUPXODWLRQ�WKDW�UHSODFHV�)OLQW�
��:*��7KH�XVH�UDWH�RI�WKH�QHZ�SURGXFW�LV�WKH�VDPH��LQ�WHUPV�RI�DFWLYH�LQJUHGLHQW��DV�WKH�ROG�SURGXFW��,Q�RWKHU�ZRUGV����IO�
R]�RI�)/,17�([WUD����6&� ���R]�)OLQW���:*��%XW�WKH�QHZ�SURGXFW�LV�ODEHOHG�WR�LQFUHDVH�WKH�DSSOLFDWLRQ�RI�DFWLYH�
LQJUHGLHQW�SHU�DFUH��)RU�H[DPSOH��IRU�SRZGHU\�PLOGHZ�WKH�QHZ�SURGXFW�ODEHO�OLVWV�D��-����IO�R]�UDWH�DV�RSSRVHG�WR�WKH����-
��R]�UDWH�RQ�WKH�ROG�SURGXFW�ODEHO��7KLV�UHSUHVHQWV�D�GRXEOLQJ�RI�WKH�DPRXQW�RI�DFWLYH�LQJUHGLHQW�IRU�SRZGHU\�PLOGHZ�
FRQWURO�E\�WKH�QHZ�SURGXFW��)RU�%RWU\WLV��WKH�ROG���R]�UDWH�LV�QRZ�����IO�R]��DQG�IRU�EODFN�URW�WKH�ROG���R]�UDWH�LV�QRZ�
DOPRVW�GRXEOHG�RQ�WKH�QHZ�ODEHO�WR����-����IO�R]��:HOO�ZKDW�GRHV�WKLV�PHDQ�WKHQ�LQ�SUDFWLFDO�WHUPV�IRU�JUDSH�JURZHUV�LQ�
WKH�QRUWKHDVW"�,W�FRXOG�PHDQ�EHWWHU�GLVHDVH�FRQWURO�ZLWK�WKH�QHZ�SURGXFW��+RZHYHU��LI�\RX�DOUHDG\�KDYH�SRZGHU\�PLOGHZ�
UHVLVWDQFH�WR�WKH�VWURELOXULQV�LQ�\RXU�YLQH\DUG��WKHQ�LQFUHDVLQJ�WKH�DPRXQW�RI�DFWLYH�LQJUHGLHQW�SUREDEO\�ZRQ
W�ERRVW�
HIILFDF\�DJDLQVW�WKDW�GLVHDVH��DQG�UHO\LQJ�RQ�WKH�QHZ�IRUPXODWLRQ�IRU�SRZGHU\�PLOGHZ�FRQWURO�LV�ULVN\��7KH�VDPH�JRHV�IRU�
%RWU\WLV�FRQWURO��DV�VWURELOXULQ�UHVLVWDQFH�DPRQJ�%RWU\WLV�LVRODWHV�EHFRPHV�PRUH�FRPPRQ��)RU�EODFN�URW��LW�FRXOG�
UHSUHVHQW�LPSURYHG�FRQWURO�RI�WKDW�GLVHDVH��+RZHYHU��,�WKRXJKW�WKH���R]�EODFN�URW�UDWH�IRU�WKH�ROG�PDWHULDO�ZDV�SUHWW\�
HIIHFWLYH�DOUHDG\��DQG�WR�P\�NQRZOHGJH��WKHUH�KDYH�EHHQ�QR�FDVHV�RI�EODFN�URW�UHVLVWDQFH�WR�WKH�VWURELOXULQV��WKRXJK�,
P�
QRW�DZDUH�DQ\RQH�KDV�EHHQ�ORRNLQJ�IRU�LW���$QG�\HV��LW�LV�UHJLVWHUHG�IRU�XVH�LQ�1HZ�<RUN�� 
 
7KDW
V�ZKDW�QHZ��+HUH�DUH�VRPH�RI�WKH�KLJKOLJKWV�WDNHQ�IURP�:D\QH
V�IXQJLFLGH�XSGDWHV�IURP�ODVW�\HDU��)RU�LQIRUPDWLRQ�
RQ�RWKHU�ROGHU�IXQJLFLGHV�DQG�GLVHDVH�FRQWURO��,�UHFRPPHQG�UHYLVLWLQJ�:D\QH
V�SDVW�LVVXHV�RI�WKH�VSULQJ�',6($6(�
&21752/�XSGDWHV� 
 
)UDFWXUH��$FFRUGLQJ�WR�:D\QH
V�LQVLJKWV�ODVW�\HDU���)UDFWXUH�LV�D�SURGXFW�ZKRVH�DFWLYH�LQJUHGLHQW�LV�D�IUDJPHQW�RI�D�
QDWXUDOO\�RFFXUULQJ�SODQW�SURWHLQ��DQG�ZKLFK�KDV�EHHQ�UHJLVWHUHG�IRU�XVH�RQ�JUDSHV�IRU�D�FRXSOH�RI�\HDUV��,W�KDV�D��-KU�5(,�
DQG�D��-GD\�3+,��DQG�WKH�UHVLGXH�RI�LWV�DFWLYH�LQJUHGLHQW�LV�H[HPSW�IURP�WROHUDQFH�E\�WKH�86-(3$��L��H���LW�LV�FRQVLGHUHG�
VDIH�HQRXJK�WR�KXPDQV�WKDW�WKHUH�LV�QR�OLPLW�RQ�WKH�DOORZDEOH�UHVLGXH�OHYHO�LQ�RQ�IRRG�SURGXFWV����:H
YH�QRZ�WHVWHG�LW�IRU�
SRZGHU\�PLOGHZ�FRQWURO�RYHU�WZR�\HDUV�LQ�&RQFRUG�DQG�&KDPERXUFLQ�DQG�FRQVLGHU�LWV�DFWLYLW\�DJDLQVW�WKDW�GLVHDVH�WR�EH�
PRGHVW��1HZ�<RUN�WULDO�UHVXOWV�DSSHDU�VLPLODU��7ULDO�UHVXOWV�IRU�EXQFK�URW�FRQWURO�,�WKLQN�DUH�D�ELW�PRUH�SURPLVLQJ��ZH�JRW�
IDLU�WR�JRRG�FRQWURO�RI�EXQFK�URW�RQ�9LJQROHV�ZLWK�WKLV�SURGXFW�ODVW�\HDU��DV�JRRG�DV�D�VWDQGDUG�%RWU\WLV�IXQJLFLGH�
SURJUDP���DQG�ZH
UH�ORRNLQJ�IRUZDUG�WR�WHVWLQJ�LW�DJDLQ�IRU�WKDW�SXUSRVH�WKLV�VHDVRQ��1HZ�<RUN�WULDOV�ZLWK�)UDFWXUH�KDYH�
DOVR�VKRZQ�FRQWURO�RI�%RWU\WLV�DV�JRRG�DV�VWDQGDUG�PDWHULDOV��DV�ZHOO�DV�VRPH�DFWLYLW\�DJDLQVW�VRXU�URW��)UDFWXUH�LV�
H[SHQVLYH��EXW�PD\�DSSHDO�WR�JURZHUV�ORRNLQJ�WR�UHGXFH�UHOLDQFH�RQ�V\QWKHWLF�IXQJLFLGHV�IRU�EXQFK�URW�FRQWURO��HVSHFLDOO\�
LI�XVHG�LQ�FRPELQDWLRQ�ZLWK�VWULFW�VDQLWDWLRQ�DQG�FXOWXUDO�FRQWUROV�OLNH�OHDI�UHPRYDO��PRUH�RQ�WKDW�EHORZ���:H
UH�KRSLQJ�WR�
ORRN�DW�)UDFWXUH�DJDLQ�WKLV�VHDVRQ��LQ�FRPELQDWLRQ�ZLWK�SUH-EORRP�PHFKDQL]HG�OHDI�UHPRYDO��IRU�LQWHJUDWHG�EXQFK�URW�
FRQWURO�RQ�9LJQROHV�� 
 
3RO\R[LQ�'�]LQF�VDOW��3RO\R[LQ�'�]LQF�VDOW��3=6��LV�D�UHODWLYHO\�QHZ�IXQJLFLGH�DFWLYH�LQJUHGLHQW�ZLWK�YHU\�ORZ�
PDPPDOLDQ�WR[LFLW\�WKDW�KDV�EHHQ�FODVVLILHG�E\�WKH�8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��86(3$��DV�D��ELRFKHPLFDO-
OLNH��SHVWLFLGH��,W�DOVR�GHJUDGHV�UDSLGO\�LQ�WKH�HQYLURQPHQW�ZLWK�D�VRLO�KDOI-OLIH�RI��-��GD\V��3URGXFWLRQ�RI�3=6�RFFXUV�
WKURXJK�D�IHUPHQWDWLRQ�SURFHVV�XVLQJ�WKH�VRLO�EDFWHULXP�6WUHSWRP\FHV�FDFDRL�YDU��DVRHQVLV��7KH�DFWLYH�LQJUHGLHQW�LQKLELWV�
FKLWLQ�V\QWKDVH��DQ�HQ]\PH�HVVHQWLDO�IRU�WKH�SURGXFWLRQ�RI�FKLWLQ��DQ�LPSRUWDQW�FRPSRQHQW�RI�IXQJDO�FHOO�ZDOOV��7KH�
SURGXFW�LV�EHLQJ�VROG�DV�7RYDQR�DQG�262��6&�DQG�LV�PDUNHWHG�WKURXJK�&HUWLV�86$��2YHU�WKH�SDVW�WZR�VHDVRQV��RXU�
UHVXOWV�ZLWK�262�RQ�&RQFRUG�DQG�&KDPERXUFLQ�JUDSHV�KDYH�VKRZQ�JRRG�WR�PRGHVW�HIILFDF\�DJDLQVW�SRZGHU\�PLOGHZ��
EXW�QR�SUDFWLFDO�OHYHO�RI�DFWLYLW\�DJDLQVW�EODFN�URW��)RU�SRZGHU\�PLOGHZ�HIILFDF\�RQ�IUXLW��262��DW�WKH����IO�R]�UDWH��ZDV�
HTXDO�WR�RU�EHWWHU�WKDQ�%DGJH;���IL[HG�FRSSHU���DQG�HTXDO�WR�D�VWDQGDUG�URWDWLRQDO�SURJUDP�RI�4XLQWHF�9LYDQGR�7ROHGR��
$V�ZLWK�PRVW�RI�WKH�ELRSHVWLFLGH�W\SH�IXQJLFLGHV��FRVW�SHU�DSSOLFDWLRQ�LV�JHQHUDOO\�JRLQJ�WR�EH�KLJKHU�WKDQ�WKDW�RI�WKH�
VWDQGDUG�V\QWKHWLF�IXQJLFLGHV�� 
 
/LIH*DUG��/LIH*DUG�LV�DQRWKHU�ELRSHVWLFLGH�DSSURYHG�IRU�XVH�RQ�JUDSHV�LQ�PRVW�VWDWHV� FRQWLQXHG�RQ�QH[W�SDJH 
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�QRW�1<���,W�KDV�SURYLGHG�UHDOO\�JRRG�UHVXOWV�IRU�WKH�FRQWURO�RI�GRZQ\�PLOGHZ�LQ�1HZ�<RUN�WULDOV��2XU�SDVW�WZR�\HDUV�RI�
WHVWLQJ�LQ�3$�ZHUH�D�EXVW�GXH�WR�YHU\�GU\�FRQGLWLRQV�DQG�YLUWXDOO\�QR�GRZQ\�PLOGHZ��+RZHYHU��ZH�KRSH�WR�JHW�D�JRRG�
WHVW�RI�WKLV�SURGXFW�WKLV�\HDU��/LIH*DUG�ZRUNV�E\�WULJJHULQJ�D�SODQWV¶�QDWXUDO�GHIHQVH�PHFKDQLVPV�DJDLQVW�SDWKRJHQV��VR�
WKH�SURGXFW�PD\�SHUIRUP�EHVW�DIWHU�WKH�YLQH�KDV�EHHQ�
SULPHG
�E\�DQ�LQLWLDO�VSUD\�D�IHZ�GD\V�EHIRUH�LW�LV�FKDOOHQJHG�ZLWK�
WKH�SDWKRJHQ��7KH�ODEHO�VWDWHV�WKDW��LQLWLDO�WULJJHULQJ�RI�SODQW�GHIHQVH�UHVSRQVH�RFFXUV�ZLWKLQ�PLQXWHV�RI�DSSOLFDWLRQ��EXW�
�-��GD\V�DUH�UHTXLUHG�WR�DWWDLQ�PD[LPXP�OHYHO�RI�SURWHFWLRQ���7KLV�PD\�EH�WKH�UHDVRQ�RXU�JUHHQKRXVH�LQRFXODWLRQ�WULDOV�
ZLWK�/LIH*DUG�ZHUH�ODUJHO\�XQVXFFHVVIXO��ZH�DSSOLHG�WKH�SDWKRJHQ�MXVW�D�IHZ�KRXUV�DIWHU�DSSOLFDWLRQ�RI�WKH�PDWHULDO�
LQVWHDG�RI�DOORZLQJ�DPSOH�WLPH�IRU�WKH�YLQH
V�QDWXUDO�GHIHQVH�PHFKDQLVPV�WR�EXLOG�XS��*UDSHYLQHV�GR�QRW�JHQHUDOO\�WHQG�
WR�UHVSRQG�WR�HIIRUWV�WR�LQGXFH�UHVLVWDQFH��EXW�WKH�UHVXOWV�IURP�1HZ�<RUN�WULDOV�DUH�HQFRXUDJLQJ�DQG�WHVWLQJ�VKRXOG�
FRQWLQXH�� 
 
7KHUH�DUH�VHYHUDO�SURGXFWV�DOVR�ZRUWK�PHQWLRQLQJ�WKDW�KDYH�UHFHQWO\�EHHQ�PDGH�DYDLODEOH�WR�1HZ�<RUN��DQG�KHQFH�DOO��
JUDSH�JURZHUV��+HUH�LV�D�EULHI�UHFDS�RI�WKRVH�PDWHULDOV��EXW�LI�\RX�ZDQW�PRUH�GHWDLOV��SOHDVH�UHYLHZ�WKH�H[FHOOHQW�
LQIRUPDWLRQ�IURP�:D\QH�:LOFR[�LQ�ODVW�VSULQJ
V�GLVHDVH�PDQDJHPHQW�XSGDWH���� 
 
· /XQD�([SHULHQFH��D�FRPELQDWLRQ�SURGXFW�FRQVLVWLQJ�RI�WZR�XQUHODWHG�DFWLYH�LQJUHGLHQWV��WHEXFRQD]ROH���D�

YHU\�IDPLOLDU�VWHURO-LQKLELWRU��)5$&�����DQG�IOXRS\UDP��D�QHZHU�6'+,��)5$&�����/XQD�([SHULHQFH�LV�
ODEHOHG�IRU�SRZGHU\�PLOGHZ�FRQWURO�DW����–����IO�R]�$��DQG�IRU�%RWU\WLV�DQG�EODFN�URW�FRQWURO�DW�����–�����IO�
R]�$��7ULDOV�LQ�1HZ�<RUN�KDYH�REWDLQHG�H[FHOOHQW�FRQWURO�RI�SRZGHU\�PLOGHZ�ZLWK�WKH���IO�R]�UDWH��)RU�
%RWU\WLV��1HZ�<RUN�WULDOV�VXJJHVW�WKH���IO�R]�UDWH�ZRUNV�ZHOO�IURP�EORRP�WKURXJK�EXQFK�FORVXUH�EXW�WKH���IO�
R]�UDWH�ZRXOG�EH�EHVW�E\�YHUDLVRQ�RU�ODWHU��HVSHFLDOO\�LI�WKHUH�LV�DQ\�SUHVVXUH��7KH�KLJKHU�UDWH�LV�DOVR�
UHFRPPHQGHG�IRU�EODFN�URW�FRQWURO�IRU�WKH�ILUVW�IHZ�ZHHNV�DIWHU�EORRP�ZKHQ�EHUULHV�DUH�PRVW�VXVFHSWLEOH��
7KH�IOXRS\UDP�SURYLGHV�PRVW�RI�WKH�SRZGHU\�PLOGHZ�FRQWURO�DQG�DOO�RI�WKH�%RWU\WLV�FRQWURO��ZKLOH�WKH�
WHEXFRQD]ROH�SURYLGHV�PRVW�RI�WKH�EODFN�URW�DFWLYLW\��)RU�UHVLVWDQFH�PDQDJHPHQW��OLPLW�WKH�QXPEHU�RI�
DSSOLFDWLRQV�RI�)5$&���PDWHULDOV��6'+,V��WR�WZR�SHU�VHDVRQ� 
 

· =DPSUR��:H�WHVWHG�=DPSUR�D�QXPEHU�RI�\HDUV�DJR�DQG�IRXQG�LW�WR�EH�DQ�H[FHOOHQW�PDWHULDO�IRU�GRZQ\�
PLOGHZ�FRQWURO��0RUH�H[WHQVLYH�1HZ�<RUN�WULDOV�KDYH�JRWWHQ�VLPLODU�UHVXOWV��7KRXJK�LW�KDV�EHHQ�DSSURYHG�
IRU�XVH�LQ�1HZ�<RUN��LW�VWLOO�FDQQRW�EH�XVHG�RQ�/RQJ�,VODQG��=DPSUR�LV�DQRWKHU�FRPELQDWLRQ�SURGXFW�RI�
GLPHWKRPRUSK��)5$&�����VDPH�DV�PDQGLSURSDPLG�LQ�5HYXV��DQG�D�QHZ�FKHPLVWU\��DPHWRFWUDGLQ� 
 

· 5K\PH��7KH�DFWLYH�LQJUHGLHQW�LQ�5K\PH�LV�IOXWULDIRO��VWHURO�LQKLELWRU��)5$&����DQG�H[WHQVLYH�SRZGHU\�
PLOGHZ�WULDOV�LQ�1HZ�<RUN�KDYH�VKRZQ�PRUH�FRQVLVWHQW�UHVXOWV�DW�WKH���IO�R]�UDWH�UDWKHU�WKDQ�WKH���IO�R]�
UDWH��5K\PH�ZDV�D�OLWWOH�EHWWHU�WKDQ�5DOO\��P\FOREXWDQLO��DQG�WHEXFRQD]ROH��DERXW�HTXDO�WR�0HWWOH�
�WHWUDFRQD]ROH���EXW�QRW�DV�JRRG�DV�GLIHQRFRQD]ROH��WKH�QHZHU��PRUH�SRWHQW�VWHURO�LQKLELWRU�LQ�5HYXV�7RS��
,QVSLUH�6XSHU��4XDGULV�7RS���,W�UHFHLYHG�D�UHJLVWUDWLRQ�D�FRXSOH�\HDUV�DJR�DQG�LV�DOVR�DYDLODEOH�IRU�XVH�LQ�
1HZ�<RUN�DV�ZHOO��H[FHSW�IRU�/RQJ�,VODQG���5K\PH�KDV�H[FHOOHQW�DFWLYLW\�DJDLQVW�EODFN�URW�� 
 

· 7RSJXDUG�(4��D�FRPELQDWLRQ�SURGXFW�RI�IOXWULDIRO��MXVW�GLVFXVVHG�DERYH��DQG�D]R[\VWURELQ��WKH�DL�LQ�
$ERXQG���2EYLRXVO\�WKLV�FDQ
W�EH�XVHG�LQ�(ULH�FRXQW\�3$��EXW�LV�DYDLODEOH�WR�1HZ�<RUN�JUDSH�JURZHUV�
�H[FHSW�/RQJ�,VODQG���7KH�D]R[\VWURELQ�SLFNV�XS�GRZQ\�PLOGHZ��DQG�3KRPRSVLV"��WKDW�WKH�IOXWULDIRO�ZRQ
W��
XQOHVV�RI�FRXUVH�WKHUH�LV�D�VLJQLILFDQW�SUHVHQFH�RI�VWURELOXULQ�UHVLVWDQW�LVRODWHV�RI�WKH�GRZQ\�PLOGHZ�
SDWKRJHQ�LQ�\RXU�YLQH\DUG��)RU�SRZGHU\�PLOGHZ��WKH�D]R[\VWURELQ�DGGV�D�VHFRQG�PRGH�RI�DFWLRQ�DJDLQVW�
WKDW�GLVHDVH��XQOHVV��RQFH�DJDLQ��WKHUH�LV�D�VLJQLILFDQW�SUHVHQFH�RI�VWURELOXULQ�UHVLVWDQW�LVRODWHV�RI�WKH�
SRZGHU\�PLOGHZ�SDWKRJHQ�LQ�\RXU�YLQH\DUG��6R��LI�\RX
UH�IDUPLQJ�JUDSHV�LQ�DUHDV�ZKHUH�VWHURO�LQKLELWRUV�
DQG�VWURELOXULQV�KDYH�EHHQ�XVHG�IRU�PDQ\�\HDUV�DQG�GRZQ\�SRZGHU\�PLOGHZ�UHVLVWDQFH�LV�VXVSHFWHG�OLNHO\�
RU�NQRZQ��WKLV�SURGXFW�PD\�QRW�SURYLGH�DGHTXDWH�FRQWURO�RI�WKHVH�WZR�LPSRUWDQW�GLVHDVHV��HVSHFLDOO\�RQ�
KLJKO\�VXVFHSWLEOH�ZLQH�YDULHWLHV��:KDW�WKLV�SURGXFW�ZLOO�GHILQLWHO\�FRQWURO�LV�EODFN�URW��WKH�D]R[\VWURELQ�KDV�
H[FHOOHQW�SURWHFWLYH�DFWLYLW\�DQG�IOXWULDIRO�KDV�H[FHOOHQW�SRVW�LQIHFWLRQ�DFWLYLW\�DJDLQVW�WKLV�GLVHDVH� 

� 
$QG�ILQDOO\��ZKDW
V�QHZ�LQ�WKH�SLSHOLQH" 
 
0LUDYLV�3ULPH��0LUDYLV�3ULPH�LV�D�SURGXFW�ZLWK�WZR�DFWLYH�LQJUHGLHQWV��D�QHZ�6'+,�FDOOHG�DGHSLG\Q��)5$&����DQG�DQ�
ROGHU��XQUHODWHG�DFWLYH�LQJUHGLHQW�NQRZQ�DV�IOXGLR[RQLO��)5$&������7KLV�SURGXFW�LV�QRW�\HW�UHJLVWHUHG�IRU�XVH�RQ�JUDSHV��
EXW�IHGHUDO�UHJLVWUDWLRQ�PD\�RFFXU�ODWHU�WKLV�\HDU��ZKLFK�ZLOO�PDNH�LW�DYDLODEOH�IRU�JURZHUV�LQ�PRVW�VWDWHV��1HZ�<RUN�ZLOO�
SUREDEO\�KDYH�WR�ZDLW�DW�OHDVW�DQRWKHU�\HDU���2XU�WHVWV�ZLWK�0LUDYLV�3ULPH�KDYH�VKRZQ�JRRG�WR�H[FHOOHQW�DFWLYLW\�RQ�
SRZGHU\�PLOGHZ��%RWU\WLV��DQG�EODFN�URW��$GHSLG\Q��0LUDYLV��SURYLGHG�H[FHOOHQW�FRQWURO�RI�EODFN�URW�LQ�RXU������DQG�
�����WULDOV�RQ�&RQFRUG�DQG�1LDJDUD�IUXLW��7KH�IOXGLR[RQLO�FRPSRQHQW�LQ�0LUDYLV�3ULPH�LV�DQ�ROGHU�%RWU\WLV�IXQJLFLGH��

FRQWLQXHG�RQ�QH[W�SDJH 
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�LQWURGXFHG�DERXW����\HDUV�DJR��WKDW�LV�DOVR�IRXQG�LQ�D�UHJLVWHUHG�SURGXFW�FDOOHG�6ZLWFK��IRU�%RWU\WLV�FRQWURO�LQ�JUDSHV���
+DYLQJ�WZR�DFWLYH�LQJUHGLHQWV�IRU�%RWU\WLV�FRQWURO�PDNHV�WKLV�SURGXFW�HIIHFWLYH�DW�FRQWUROOLQJ�%RWU\WLV�EXQFK�URW�GLVHDVH�
LQ�ZLQH�JUDSHV��� 
 
 
',6($6(6 
 
$JDLQ��WKHUH
V�QR�SRLQW�LQ�UHSHDWLQJ�ZKDW�:D\QH�KDV�DOUHDG\�DUWLFXODWHG�LQ�JUHDW�GHWDLO�LQ�ODVW�\HDU
V�GLVHDVH�PDQDJHPHQW�
XSGDWH��3OHDVH�UHIHU�WR�KLV�*UDSH�'LVHDVH�&RQWURO�-XQH������QHZVOHWWHU�LVVXH�IRU�LQIRUPDWLRQ�RQ�DOO�WKH�PDMRU�GLVHDVHV��,�
ZRXOG�KRZHYHU��OLNH�WR�DGG�D�IHZ�QRWHV�WR�WKDW�WRPH�E\�LQFOXGLQJ�VRPH�LQIRUPDWLRQ�KHUH�RQ�JUDSHYLQH�OHDIUROO�GLVHDVH�
DQG�EXQFK�URW�FRQWURO�� 
 
*UDSHYLQH�OHDIUROO�GLVHDVH�RU�*/'�LV�DVVRFLDWHG�ZLWK�WKH�SUHVHQFH�RI�SKORHP�LQKDELWLQJ�SODQW�YLUXVHV�RI�WKH�IDPLO\�
&ORVWHURYLULGDH��7KHVH�YLUXVHV�JHQHUDOO\�FDXVH�D�GHJHQHUDWLRQ�RI�WKH�SULPDU\�SKORHP�LQ�VKRRWV��OHDYHV��DQG�FOXVWHU�VWHPV��
7KHUH�DUH�FXUUHQWO\�ILYH�VSHFLHV�RI�JUDSHYLQH�OHDIUROO�DVVRFLDWHG�YLUXVHV��*/5D9-������������DQG����DQG�WKHVH�YLUXVHV��
HVSHFLDOO\�*/5D9-��DQG���KDYH�EHHQ�VSUHDG�DFURVV�ORQJ�GLVWDQFHV��ZRUOGZLGH��WKURXJK�WKH�VDOH�DQG�GLVWULEXWLRQ�RI�
LQIHFWHG�QXUVHU\�PDWHULDO��6KRUW�GLVWDQFH�VSUHDG�RI�*/5D9-������DQG����ZLWKLQ�WKH�YLQH\DUG�RU�EHWZHHQ�DGMDFHQW�
YLQH\DUGV��FDQ�RFFXU�E\�SKORHP�IHHGLQJ�LQVHFW�YHFWRUV��VSHFLILFDOO\�VSHFLHV�RI�PHDO\EXJV�DQG�VFDOHV��1R�YHFWRUV�KDYH�\HW�
EHHQ�GLVFRYHUHG�IRU�*/5D9-��DQG����ZKLFK�GRQ
W�DSSHDU�WR�EH�DV�FRPPRQO\�IRXQG�LQ�QRUWKHDVWHUQ�YLQH\DUGV�� 
 
7KH�PRVW�REYLRXV�V\PSWRPV�RI�WKH�GLVHDVH�DUH�FXSSLQJ�DQG�ORVV�RI�FKORURSK\OO�LQ�WKH�OHDYHV�LQ�ODWH�VXPPHU�DQG�IDOO��
GXULQJ�WKH�ULSHQLQJ�SHULRG��2Q�UHG-IUXLWHG�YDULHWLHV��OLNH�9LWLV�YLQLIHUD�
&DEHUQHW�)UDQF
��OHDYHV�RI�LQIHFWHG�YLQHV�FDQ�
GLVSOD\�UHG�FRORUDWLRQ�RI�WKH�LQWHUYHLQDO�WLVVXH��ZKLOH�YHLQV�UHPDLQ�JUHHQ��2Q�ZKLWH-IUXLWHG�YDULHWLHV�OLNH�&KDUGRQQD\��
V\PSWRPV�DUH�OHVV�QRWLFHDEOH�DQG�OHDYHV�WHQG�WR�ORRN�\HOORZLVK�DQG�FXSSHG��7KHVH�V\PSWRPV�DUH�QRW�QHFHVVDULO\�
GLDJQRVWLF�RI�WKH�GLVHDVH��DQG�PD\�EH�FRQIXVHG�ZLWK�V\PSWRPV�RI�QXWULHQW�GHILFLHQFLHV��ZDWHU�VWUHVV��DQG�HYHQ�FURZQ�
JDOO��7KHUHIRUH�FRQILUPDWLRQ�RI�LQIHFWLRQ�E\�*/5D9V�FDQ�RQO\�EH�PDGH�LQ�WKH�ODERUDWRU\�WKURXJK�VHURORJLFDO�RU�
PROHFXODU�DQDO\VLV�RI�SKORHP�WLVVXHV�LQ�OHDI�SHWLROH�RU�GRUPDQW�FDQH�VDPSOHV�RI�VXVSHFW�YLQHV��0RUH�VLJQLILFDQW��DQG�
SHUKDSV�OHVV�UHFRJQL]HG�HIIHFWV�RI�*/'�DUH�UHGXFHG�\LHOG�DQG�YHJHWDWLYH�JURZWK��DQG�HYHQ�ORZHU�FROG�KDUGLQHVV--D�IDFWRU�
RI�FULWLFDO�LPSRUWDQFH�IRU�YDULHWLHV�JURZQ�LQ�WKH�QRUWKHDVWHUQ�8�6��*/'�FDQ�DOVR�OHDG�WR�D�GHOD\�LQ�IUXLW�PDWXULW\�ZLWK�
QHJDWLYH�HIIHFWV�RQ�IUXLW�FKHPLVWU\�DW�KDUYHVW��ORZHU�VROXEOH�VROLGV��KLJKHU�WLWUDWDEOH�DFLGLW\���DQG�UHGXFHG�FRORU�
GHYHORSPHQW�LQ�UHG�JUDSHV�RI�9��YLQLIHUD�JUDSHYLQHV��DOO�IDFWRUV�WKDW�PLJKW�DGYHUVHO\�LPSDFW�SHUFHLYHG�ZLQH�TXDOLW\��
9LQH\DUGV�FDQ�EH�VFRXWHG�DQQXDOO\�IRU�*/'�GXULQJ�WKH�ULSHQLQJ�SHULRG��DQG�WLVVXH�VDPSOHV�IURP�V\PSWRPDWLF�YLQHV�FDQ�
EH�VHQW�WR�D�ODERUDWRU\�IRU�FRQILUPDWLRQ�� 
 
7KHUH�LV�QR�FXUDWLYH�WUHDWPHQW�IRU�*/'�DV�LQIHFWLRQ�E\�*/5D9V�LV�SHUPDQHQW��DQG�WKH�GLVHDVH�LV�EHVW�PDQDJHG�WKURXJK�
UHPRYDO�RU�URJXLQJ�RI�LQIHFWHG�YLQHV�DQG�UHSODQWLQJ�ZLWK�FHUWLILHG�YLUXV-IUHH�PDWHULDO��5HVHDUFK�KDV�VKRZQ�WKDW�ORFDO�
VSUHDG�RI�*/5D9-������DQG���FDQ�EH�PLQLPL]HG�E\�WDUJHWLQJ�FUDZOHU�VWDJHV�RI�WKH�YHFWRUV��PHDO\EXJ�DQG�VRIW�VFDOH�
FUDZOHUV��ZLWK�ZHOO-WLPHG�LQVHFWLFLGH�DSSOLFDWLRQV��7KHUH�DUH�QR�NQRZQ�VRXUFHV�RI�UHVLVWDQFH�WR�*/5D9V�DPRQJ�9LWLV�
VSHFLHV�DQG�WKHVH�YLUXVHV�KDYH�EHHQ�IRXQG�LQ�9��ODEUXVFD��WR�9LWLV�LQWHUVSHFLILF�K\EULGV��DQG�9��YLQLIHUD��,QIHFWLRQV�RI�9��
ODEUXVFD�DSSHDU�WR�UHPDLQ�ODWHQW�RU�GRUPDQW�DQG�KDYH�QRW�EHHQ�VKRZQ�WR�UHVXOW�LQ�YLVXDO�V\PSWRPV�RI�WKH�GLVHDVH�RU�
HFRQRPLF�LPSDFW��WKRXJK�UHVHDUFK�RQ�QDWLYH�YDULHWLHV�KDV�EHHQ�PLQLPDO��2Q�WKH�RWKHU�KDQG��9��YLQLIHUD�LV�VHYHUHO\�
DIIHFWHG��DQG�*/'�KDV�EHHQ�VKRZQ�WR�UHVXOW�LQ�VXEVWDQWLDO�HFRQRPLF�ORVVHV�DPRQJ�WKRVH�FXOWLYDUV�� 
 
*UDSHYLQH�OHDIUROO�GLVHDVH�LV�QRWKLQJ�QHZ�WR�PRVW�RI�WKH�ZRUOG�DQG�V\PSWRPV�RI�WKH�GLVHDVH�ZHUH�QRWHG�LQ�)UHQFK�
YLQH\DUGV�����\HDUV�DJR��%XW�LW�VHHPV�UHODWLYHO\�QHZ�WR�WKH�QRUWKHDVWHUQ�8�6��JUDSH�DQG�ZLQH�LQGXVWU\�SDUWO\�EHFDXVH�9��
YLQLIHUD�JUDSHYLQHV��WKH�VSHFLHV�PRVW�GUDPDWLFDOO\�DIIHFWHG��DUH�UHODWLYHO\�QHZ�WR�WKLV�LQGXVWU\��7KHUHIRUH��DV�WKH�DFUHDJH�
RI�9��YLQLIHUD�LQ�WKH�QRUWKHDVW�FRQWLQXHV�WR�H[SDQG�DQG�EHFRPH�D�ODUJHU�SDUW�RI�WKH�SUHPLXP�ZLQH�LQGXVWU\��RXU�
HQFRXQWHUV�DQG�IUXVWUDWLRQV�ZLWK�*/'�ZLOO�OLNHO\�LQFUHDVH�� 
 
6XUYH\V�FRQGXFWHG�LQ�1HZ�<RUN��9LUJLQLD��2KLR��DQG�PRUH�UHFHQWO\��3HQQV\OYDQLD��KDYH�FRQILUPHG�WKH�SUHVHQFH�RI�WKHVH�
YLUXVHV�WKURXJKRXW�WKH�PDMRU�JUDSH�JURZLQJ�UHJLRQV�RI�WKH�QRUWKHDVW��7KHVH�VXUYH\V�DUH�DQ�LPSRUWDQW�DQG�QHFHVVDU\�ILUVW�
VWHS�WRZDUG�GHWHUPLQLQJ�WKH�LPSDFW�RI�*/5D9V�DQG�WKHLU�DVVRFLDWHG�GLVHDVH��7KHVH�YLUXVHV�FDQ�KDYH�D�VLJQLILFDQW�LPSDFW�
RQ�YLQH\DUG�KHDOWK�DQG�IUXLW�TXDOLW\��HVSHFLDOO\�IRU�WKRVH�RSHUDWLRQV�LQYHVWHG�LQ�WKH�FXOWXUH�RI�SUHPLXP�9��YLQLIHUD��,W�LV�
WKHUHIRUH�HVVHQWLDO�IRU�DFDGHPLF�LQVWLWXWLRQV�WR�FRQWLQXH�WR�GHYHORS�UHVHDUFK�SURJUDPV�DURXQG�WKLV�LPSRUWDQW�JURXS�RI�
SDWKRJHQV�DQG�FUHDWH�D�JURZLQJ�ERG\�RI�LQIRUPDWLRQ�WKDW�ZLOO�KHOS�YLQH\DUG�PDQDJHUV�UHGXFH�WKHLU�VSUHDG�DQG�LPSDFW��
%HORZ�DUH�VRPH�UHIHUHQFHV�WKDW�,�GUHZ�IURP�IRU�WKLV�ELW�RQ�OHDIUROO�YLUXVHV�DQG�*/'��7KH�ODVW�UHIHUHQFH�LV�DYDLODEOH�IUHH��
RQOLQH��DQG�LV�D�JUHDW�UHYLHZ�RI�*/'�E\�VRPH�RI�WKH�OHDGLQJ�H[SHUWV�IURP�1HZ�<RUN��&DOLIRUQLD��DQG�:DVKLQJWRQ� 
 
%DKGHU��%���$ODEL��2���3RRMDUL��6���:DOVK��'���DQG�1DLGX��5��������$�6XUYH\�IRU�*UDSHYLQH�9LUXVHV�LQ�:DVKLQJWRQ�6WDWH�
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µ&RQFRUG¶��9LWLV�[�ODEUXVFDQD�/���9LQH\DUGV��3ODQW�+HDOWK�3URJUHVV��$XJXVW����������$PHULFDQ�3K\WRSDWKRORJLFDO�
6RFLHW\��RQOLQH��� 
 
&RPSHQGLXP�RI�*UDSH�'LVHDVHV��'LVRUGHUV��DQG�3HVWV���QG�HGLWLRQ��������(GLWRUV�:D\QH�)��:LOFR[��:DOWHU�'��*XEOHU��
DQG�-HUU\�.��8\HPRWR��7KH�$PHULFDQ�3K\WRSDWKRORJLFDO�6RFLHW\��3S�����-���� 
 
1DLGX�5$��5RZKDQL�$��)XFKV�0��*ROLQR�'��0DUWHOOL�*3��������*UDSHYLQH�OHDIUROO��D�FRPSOH[�YLUDO�GLVHDVH�DIIHFWLQJ�D�
KLJK-YDOXH�IUXLW�FURS��3ODQW�'LV����������–����KWWSV���ZZZ�UHVHDUFKJDWH�QHW�
SXEOLFDWLRQ����������B*UDSHYLQHB/HDIUROOB$B&RPSOH[B9LUDOB'LVHDVHB$IIHFWLQJBDB+LJK-9DOXHB)UXLWB&URS 

 
0RUH�RQ�%RWU\WLV�EXQFK�URW�VRXU�URW�FRQWURO�IURP�WKH�FKXUFK�RI�IUXLW-]RQH�OHDI�UHPRYDO� 
 
�����7KH�SUDFWLFH�RI�OHDI�UHPRYDO�IRU�EXQFK�URW�FRQWURO�LV�EDVHG�RQ�FRQFHSWV�GHYHORSHG�PDQ\�\HDUV�DJR�E\�ORWV�RI�UHVHDUFK�
WKDW�H[DPLQHG�LWV�HIIHFWV�RQ�IUXLW-]RQH�PLFURFOLPDWH��VRXUFH�OLPLWDWLRQ��DQG�IUXLW�VHW��DPRQJ�RWKHU�WKLQJV��,Q�VKRUW��
UHPRYDO�RI�OHDYHV�IURP�QRGHV�LQ�WKH�IUXLW-]RQH�LQFUHDVHV�VXQOLJKW�H[SRVXUH��DLU�FLUFXODWLRQ��DQG�SHVWLFLGH�SHQHWUDWLRQ�WR�
GHYHORSLQJ�IUXLW��7KLV�FUHDWHV�D�IUXLW�]RQH�HQYLURQPHQW�WKDW�LV�PXFK�OHVV�FRQGXFLYH�WR�WKH�GHYHORSPHQW�RI�%RWU\WLV�DQG�
RWKHU�KDUYHVW-URW-LQGXFLQJ�PLFURRUJDQLVPV�WKDW�SUHIHU�WR�GR�WKHLU�GLUW\�ZRUN�LQ�GDUNQHVV��VWLOO�DLU�DQG�KLJK�KXPLGLW\��
,QGHHG��WKH�PRVW�FRQVLVWHQWO\�VXFFHVVIXO�EXQFK�URW�FRQWURO�SURJUDPV�ZLOO�QRW�VLPSO\�UHO\�RQ�%RWU\WLV�VSHFLILF�IXQJLFLGHV��
EXW�ZLOO�LQWHJUDWH�FXOWXUDO�PHWKRGV�OLNH�IUXLW-]RQH�OHDI�UHPRYDO� 
 
)UXLW-]RQH�OHDI�UHPRYDO�KDV�JHQHUDOO\�EHHQ�DSSOLHG�EHWZHHQ�IUXLW�VHW�DQG�YHUDLVRQ��%XW�WKHUH�LV�D�JURZLQJ�ERG\�RI�
LQIRUPDWLRQ�EHLQJ�GHYHORSHG�DURXQG�HDUO\�IUXLW�]RQH�OHDI�UHPRYDO��(/5��DQG�LWV�HIIHFWV�RQ�WKH�GHYHORSPHQW�RI�%RWU\WLV�
EXQFK�URW�DQG�VRXU�URW��(/5�LV�WKH�UHPRYDO�RI�OHDYHV�LQ�WKH�IUXLW�]RQH�EHIRUH��RU�DW�WKH�EHJLQQLQJ�RI��EORRP��DQG�LQWHUHVW�
LQ�WKLV�DUHD�RI�UHVHDUFK�KDV�LQFUHDVHG�LQ�VHYHUDO�DUHDV�RI�WKH�ZRUOG�LQ�UHFHQW�\HDUV��)RU�H[DPSOH��UHFHQW�UHVHDUFK�LQ�,WDO\�
E\�6WHIDQR�3RQL�DQG�KLV�FROOHDJXHV�GHWDLOV�WKH�HIIHFWV�RI�(/5�RQ�FURS�ORDG�PDQDJHPHQW��IUXLW�DQG�ZLQH�TXDOLW\��DQG�
GLVHDVH�FRQWURO��HVSHFLDOO\�IRU�ODWH�VHDVRQ�EXQFK�URWV��+HUH�LQ�WKH�8�6���UHVHDUFK�WR�VWXG\�WKH�HIIHFWV�RI�(/5�LV�EHLQJ�
FRQGXFWHG�LQ�SODFHV�OLNH�0LFKLJDQ��3HQQV\OYDQLD��DQG�1HZ�<RUN��DPRQJ�RWKHU�DUHDV��%XW�ZK\�LV�WKHUH�DGGHG�LQWHUHVW�LQ�
(/5�IRU�EXQFK�URW�FRQWURO"� 
 
,Q�DGGLWLRQ�WR�IUXLW�]RQH�HQYLURQPHQW��FOXVWHU�FRPSDFWQHVV�SOD\V�D�ODUJH�UROH�LQ�KDUYHVW�URW�GHYHORSPHQW��$�WKUHH�\HDU�
VWXG\�ZH�FRQGXFWHG�ZLWK�9LJQROHV�RYHU����\HDUV�DJR�FOHDUO\�VKRZHG�WKDW�WKH�PRUH�FRPSDFW�WKH�FOXVWHU��PHDVXUHG�DV�WKH�
QXPEHU�RI�EHUULHV�SHU�OHQJWK�RI�WKH�FOXVWHU���WKH�PRUH�URW�ZH�REVHUYHG�GHYHORSLQJ�LQ�WKDW�FOXVWHU��,W
V�QR�DFFLGHQW�WKDW�
PDQ\�RI�WKH�PRVW�EXQFK�URW�VXVFHSWLEOH�YDULHWLHV�W\SLFDOO\�SURGXFH�FOXVWHUV�RI�WLJKW�RU�FRPSDFW�DUFKLWHFWXUH��&KDUGRQQD\��
3LQRW�JULV��3LQRW�QRLU��5LHVOLQJ��9LJQROHV���7KH�UHPRYDO�RI�WKH�PRVW�PDWXUH��SKRWRV\QWKHWLFDOO\�DFWLYH�OHDYHV��WKRVH�LQ�WKH�
IUXLW�]RQH��EHIRUH�RU�GXULQJ�EORRP��VWDUYHV�WKH�LQIORUHVFHQFHV�IRU�VXJDUV��DQG�UHGXFHV�WKH�QXPEHU�RI�IORZHUV�WKDW�VHW�IUXLW��
)HZHU�EHUULHV�SHU�FOXVWHU�JHQHUDOO\�UHVXOWV�LQ�ORRVHU�FOXVWHUV�WKDW�GHYHORS�OHVV�EXQFK�URW��7DNHQ�WRJHWKHU��(/5�FRPELQHV�
WKH�EHQHILWV�RI�DQ�LPSURYHG�IUXLW�]RQH�HQYLURQPHQW�ZLWK�OHVV�VXVFHSWLEOH�FOXVWHUV�DQG�JHQHUDOO\�JUHDWHU�UHGXFWLRQV�LQ�
EXQFK�URW�GHYHORSPHQW�WKDQ�ZKDW�ZRXOG�EH�DFKLHYHG�ZLWK�SRVW�IUXLW�VHW�OHDI�UHPRYDO��ZKLFK�ZRXOG�QRW��WKHRUHWLFDOO\��
UHGXFH�FOXVWHU�FRPSDFWQHVV���:KHQ�ZH�H[DPLQHG�(/5�IRU�VL[�FRQVHFXWLYH�VHDVRQV�LQ�RXU�H[SHULPHQWDO�&KDUGRQQD\�
YLQH\DUG��ZH�IRXQG�WKDW�ZH�FRXOG�HOLPLQDWH�WZR�%RWU\WLV-VSHFLILF�IXQJLFLGH�VSUD\V�DQG�DFKLHYH�KDUYHVW�URW�FRQWURO�WKDW�
ZDV�HTXLYDOHQW�WR��RU�EHWWHU�WKDQ��D�IXOO�%RWU\WLV�VSUD\�SURJUDP��IRXU�VSUD\V���7KLV�DGGV�WR�WKH�DSSHDO�RI�(/5�DV�%RWU\WLV�
IXQJLFLGHV�DUH�RIWHQ�WKH�PRVW�H[SHQVLYH�IXQJLFLGH�LQSXWV�LQ�URW�FRQWURO�SURJUDPV��DQG�UHGXFLQJ�FKHPLFDO�SHVWLFLGH�LQSXWV�
LV�D�VLJQLILFDQW�UHVSRQVH�WR�WKH�JURZLQJ�SXEOLF�LQWHUHVW�LQ�DJULFXOWXUDO�SURGXFWV�ZLWK�D�KHDOWKLHU�SURILOH��WKRXJK�VRPH�PD\�
GHEDWH�KRZ�UHOHYDQW�D�KHDOWKLHU�SURILOH�LV�WR�WKH�FRQVXPSWLRQ�RI�ZLQH���� 
 
%XW�WKHUH�DUH�SRWHQWLDO�GUDZEDFNV�WR�(/5��LW
V�DOZD\V�VRPHWKLQJ���)RU�H[DPSOH��WKH�UHGXFWLRQ�LQ�EHUU\�QXPEHU�SHU�FOXVWHU�
JHQHUDOO\�UHVXOWV�LQ�D�UHGXFWLRQ�LQ�FOXVWHU�ZHLJKW�WKDW�FDQ�UHVXOW�LQ�D�UHGXFWLRQ�LQ�\LHOG��7KLV�FDQ�EH�D�GRZQVLGH�WR�(/5�LQ�
RSHUDWLRQV�ZKHUH�\LHOG�UHGXFWLRQ�LV�XQDFFHSWDEOH�WR�SURGXFWLRQ�JRDOV��+RZHYHU��RYHU�WKH�FRXUVH�RI�WKH�VL[�\HDUV�LQ�RXU�
&KDUGRQQD\�H[SHULPHQW��ZH�ZHUH�DEOH�WR�PLQLPL]H�RU�HOLPLQDWH�\LHOG�UHGXFWLRQ�E\�(/5��ZKLOH�PDLQWDLQLQJ�EXQFK�URW�
UHGXFWLRQV��6R�UHGXFWLRQV�LQ�\LHOG�E\�(/5�FDQ�EH�PDQDJHG�WR�VRPH�H[WHQW��$OVR��LQ�RXU�H[SHULHQFH��(/5�VHHPHG�PRUH�
HIIHFWLYH�RQ�VRPH�YDULHWLHV��&KDUGRQQD\�DQG�9LJQROHV��WKDQ�RWKHUV��3LQRWV"��LQ�WHUPV�RI�UHGXFLQJ�FRPSDFWQHVV�DQG�
EXQFK�URW��7KHUH�ZHUH�DOVR�VHDVRQDO�YDULDWLRQV�IURP�\HDU�WR�\HDU��6R�WKHUH�LV�D�OHYHO�RI�LQFRQVLVWHQF\�ZLWK�WKLV�PHWKRG��
VRPHWLPHV�WKH�URW�UHGXFWLRQV�DUH�VWDWLVWLFDOO\�VLJQLILFDQW�DQG�VRPHWLPHV�WKH\�DUHQ
W�� 
 
0RUH�UHFHQWO\��UHVHDUFK�ZLWK�(/5�KDV�EHHQ�WDNHQ�D�VWHS�IXUWKHU�WR�H[DPLQH�WKH�PHFKDQL]DWLRQ�RI�WKLV�SUDFWLFH��PDQXDO�
OHDI�UHPRYDO�LV�H[SHQVLYH�DQG�WLPH�FRQVXPLQJ��DQG�WLPLQJ�FDQ�EH�FULWLFDO��([SHULPHQWV�RYHU�WKH�SDVW�VHYHUDO�\HDUV�LQ�
(XURSH�DQG�WKH�8�6��KDYH�VKRZQ�WKDW�WKH�XVH�RI�DLU�SXOVH�OHDI�UHPRYDO�WHFKQRORJ\�FDQ�
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UHPRYH�HQRXJK�IUXLW�]RQH�OHDI�DUHD��DERXW���-����RI�WKDW�ZKLFK�ZRXOG�EH�DFKLHYHG�E\�KDQG�UHPRYDO���������WR�PLPLF�
WKH�HIIHFWV�RI�PDQXDO�OHDI�UHPRYDO��$V�ZH�H[SHFWHG��WKLV�WHFKQRORJ\�DSSHDUV�WR�ZRUN�PRVW�HIILFLHQWO\��UHPRYHV�WKH�PRVW�
OHDI�WLVVXH�LQ�WKH�IUXLW-]RQH��RQ�PRUH�XSULJKW��WZR�GLPHQVLRQDO�WUDLQLQJ�V\VWHPV�OLNH�YHUWLFDO�VKRRW�SRVLWLRQ��963��RU�IRXU
-DUP�NQLIIHQ�V\VWHPV��ZKHQ�FRPSDUHG�WR�PRUH�WKUHH�GLPHQVLRQDO�WUDLQLQJ�V\VWHPV�OLNH�VLQJOH��KLJK-ZLUH��QR-WLH�V\VWHPV��
0HFKDQL]DWLRQ�LV�RIWHQ�WKH�NH\�WR�JUHDWHU�DGRSWLRQ�RI�D�SUDFWLFH��EXW�RQO\�LI�LW�LPSURYHV�HFRQRPLF�VXVWDLQDELOLW\��$Q�DLU�
SXOVH�OHDI�UHPRYDO�V\VWHP�FDQ�UHSUHVHQW�DQ�LQYHVWPHQW�RI�WHQV�RI�WKRXVDQGV�RI�GROODUV��7KLV�ZRXOG�KDUGO\�EH�FRVW�
HIIHFWLYH�IRU�RSHUDWLRQV�ZLWK�MXVW�D�IHZ�DFUHV�WR�WUHDW�SHU�VHDVRQ��+RZHYHU��ODUJH�IDUPV�WKDW�KDYH�ORWV�RI�DFUHV�WR�WUHDW�PD\�
EHQHILW�WKURXJK�PHFKDQL]DWLRQ�RI�(/5��$OVR��LQ�UHJLRQV�ZKHUH�WKHUH�LV�D�FRQFHQWUDWLRQ�RI�ZLQH�JUDSH�DFUHDJH��LH��WKH�
/DNH�(ULH�UHJLRQ��)LQJHU�/DNHV��HWF���WKLV�PDFKLQHU\�FRXOG�EH�VKDUHG��RU�WKH�ZRUN�FRQWUDFWHG��WR�HDVH�WKH�FDSLWDO�
LQYHVWPHQW�QHFHVVDU\�RQ�D�SHU�IDUP�EDVLV�� 
 
6R�(/5�LV�QRW�D�VLOYHU�EXOOHW��,�ZRXOG�LQVWHDG�FRQVLGHU�LW�VRPH�EXFNVKRW�LQ�D�VLOYHU�VKRWJXQ�VKHOO�WKDW�LV�VWLOO�XQGHU�
GHYHORSPHQW��LW�FDQ�EH�DQ�LPSRUWDQW�FRPSRQHQW�RI�DQ�HIIHFWLYH��LQWHJUDWHG�EXQFK�URW�FRQWURO�SURJUDP��,I�\RX�KDYH�EXQFK�
URW�VXVFHSWLEOH�YDULHWLHV�VXFK�DV�WKRVH�PHQWLRQHG�DERYH��DQG�ZRXOG�OLNH�WR�DSSO\�WKLV�SUDFWLFH�LQ�\RXU�YLQH\DUG��,�ZRXOG�
UHFRPPHQG�\RX�WHVW�LW�RXW�RQ�D�IHZ�YLQHV�ILUVW�DQG�FRPSDUH�WKH�UHVXOWV�WR�WKH�UHVW�RI�\RXU�YLQH\DUG��DOO�RWKHU�WKLQJV�EHLQJ�
HTXDO��WR�VHH�LI�WKLV�LV�VRPHWKLQJ�WKDW�ZLOO�ZRUN�IRU�\RX��$V�,�PHQWLRQHG�DERYH��WKH�UHVXOWV�PD\�YDU\�VRPHZKDW�IURP�RQH�
YDULHW\�WR�WKH�QH[W�DQG�IURP�RQH�VHDVRQ�WR�WKH�QH[W��� 
 
$QG�RQH�ODVW�WKLQJ�IRU�ZLQH�JUDSH�JURZHUV�ZLWK�VRXU�URW�VXVFHSWLEOH�YDULHWLHV��SOHDVH�UHYLHZ�:D\QH
V�QHZVOHWWHU�IURP�ODVW�
\HDU��-XQH�������UHJDUGLQJ�WKH�&RUQHOO�UHVHDUFK�RQ�VRXU�URW�FRQWURO��:D\QH
V�JUDGXDWH�VWXGHQW��'U��0HJDQ�+DOO��
FRPSOHWHG�VRPH�JURXQG�EUHDNLQJ�ZRUN�RQ�WKH�ELRORJ\�RI�JUDSH�VRXU�URW�DQG�WKH�GHYHORSPHQW�RI�HIIHFWLYH�ZD\V�WR�
PLQLPL]H�LW�E\�WDUJHWLQJ�IUXLW�IOLHV�LQ�WKH�YLQH\DUG��� 
 
 
 
 
 

DĂǇ�ϮϮ͕�Ϯϵ�Θ�:ƵŶĞ�ϱ͗�ϮϬ�DŝŶƵƚĞ��Ő�DĂŶĂŐĞƌ�tĞďŝŶĂƌƐ�–�&ƌĞĞ�tĞďŝŶĂƌƐ� 
 
ϭϮ͗ϬϬ�ŶŽŽŶ��ĞŶƚƌĂů��ĂǇůŝŐŚƚ�dŝŵĞ�;ϭ͗ϬϬ�WD��ĂƐƚĞƌŶ��ĂǇůŝŐŚƚ�dŝŵĞͿ� 
�ĚŵŝƐƐŝŽŶ�ĂŶĚ�ĂƩĞŶĚĂŶĐĞ�ƚŽ�ƚŚĞƐĞ�ǁĞďŝŶĂƌƐ�ŝƐ�ĨƌĞĞ͕�ĂŶĚ�ǇŽƵ�ĐĂŶ�ƌĞŐŝƐƚĞƌ�Ăƚ�ƚŚĞ�ƉƌŽǀŝĚĞĚ�ůŝŶŬ͘ 
 
ŚƩƉƐ͗ͬͬƟŶǇƵƌů͘ĐŽŵͬǇϵŐĨƋďŵǆ 
 
·�DĂǇ�ϮϮ͗�hŶĚĞƌƐƚĂŶĚŝŶŐ��ĞƉƌĞĐŝĂƟŽŶ� 

·�DĂǇ�Ϯϵ͗�hŶĚĞƌƐƚĂŶĚŝŶŐ��ƐƐĞƚƐ�ĂŶĚ�>ŝĂďŝůŝƟĞƐ�ǀƐ�/ŶĐŽŵĞ�ĂŶĚ��ǆƉĞŶƐĞƐ 

·�:ƵŶĞ�ϱ͗���Ez^��Ő��ƐƐĞƐƐŵĞŶƚ�ϭϬϭ 
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