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&RQWHQWV  

$EEUHYLDWLRQV � 

([HFXWLYH�6XPPDU\  � 

���,QWURGXFWLRQ  �� 

����3ODVWLF�3ROOXWLRQ�LQ�&RDVWDO�DQG�0DULQH�(FRV\VWHPV  �� 

����0DULQH�3ODVWLF�3ROOXWLRQ�DV�D�7KUHDW�WR�%LRGLYHUVLW\ �� 

����0DULQH�3ODVWLF�3ROOXWLRQ�DV�D�6RFLDO�DQG�(FRQRPLF�7KUHDW  �� 

����&DPERGLD¶V�&RDVWDO�DQG�0DULQH�(FRV\VWHPV �� 

����0DULQH�3ODVWLF�3ROOXWLRQ�LQ�&DPERGLD �� 

����6ROLG�:DVWH�0DQDJHPHQW�LQ�&DPERGLD �� 

����*RYHUQDQFH�0HFKDQLVPV�IRU�3ODVWLF�DQG�6ROLG�:DVWH� 
0DQDJHPHQW�LQ�&DPERGLD 

�� 

���$LPV�DQG�2EMHFWLYHV �� 

���2YHUYLHZ�RI�0HWKRGRORJ\  �� 

����5DWLRQDOH�IRU�6LWH�6HOHFWLRQ �� 

�����6LWH�'HVFULSWLRQ�DQG�0HWKRGRORJ\  �� 

������)RFDO�6WXG\�6LWH��.RK�6GDFK�9LOODJH��.RK�6GDFK� 
$UFKLSHODJR 

�� 

����� .RK�6GDFK�0HWKRGRORJ\ �� 

������6HFRQGDU\�6WXG\�6LWH��6LKDQRXNYLOOH  �� 

������6LKDQRXNYLOOH�0HWKRGRORJ\ �� 

������6HFRQGDU\�6WXG\�6LWH�–�.RK�5RQJ�$UFKLSHODJR �� 

������.RK�5RQJ�$UFKLSHODJR�0HWKRGRORJ\ �� 

���5HVXOWV�DQG�'LVFXVVLRQ  �� 

����(QYLURQPHQWDO�DQG�%LRSK\VLFDO�)DFWRUV �� 

������'LVSRVDO�3UDFWLFHV�DQG�+RXVHKROG�:DVWH�(QWHULQJ�0DULQH�
(FRV\VWHPV�–�.RK�6GDFK 

�� 

������)LVKHULHV�:DVWH�–�.RK�6GDFK�$UFKLSHODJR �� 

������:DVWH�)ORZV�DQG�0DUNHW�&KDLQ�RI�3ODVWLF�:DVWH�–�.RK�
6GDFK 

�� 

������0DULQH�'HEULV�–�.RK�6GDFK�DQG�.RK�5RQJ�$UFKLSHODJRV �� 

������&RDVWDO�'HEULV�–�6LKDQRXNYLOOH �� 

����6RFLR-HFRQRPLF�DQG�%HKDYLRXUDO�)DFWRUV �� 

������'HPRJUDSKLFV�	�6RFLR-(FRQRPLF�&KDUDFWHULVWLFV�-�.RK�
6GDFK�9LOODJH 

�� 

������3HUFHSWLRQV�DQG�$WWLWXGHV�WRZDUGV�6:0�DQG�3ODVWLF� 
3ROOXWLRQ 

�� 

����*RYHUQDQFH�DQG�0DQDJHPHQW�6\VWHPV �� 

������6ROLG�:DVWH�0DQDJHPHQW�-�.RK�6GDFK�9LOODJH �� 

������6ROLG�:DVWH�0DQDJHPHQW�-�6LKDQRXNYLOOH  �� 

������6ROLG�:DVWH�0DQDJHPHQW�–�.RK�5RQJ�$UFKLSHODJR �� 

� 



 

�� 

&RQWHQWV  

����6WDNHKROGHU�/DQGVFDSH �� 

������3XEOLF�6HFWRU �� 

������/RFDO�&RPPXQLW\  �� 

������3ULYDWH�6HFWRU �� 

������7KLUG�6HFWRU �� 

���*DSV �� 

����5HVHDUFK�DQG�,QIRUPDWLRQ�*DSV  �� 

����0DQDJHPHQW�DQG�*RYHUQDQFH�*DSV �� 

���5HFRPPHQGDWLRQV�	�,QWHUYHQWLRQV �� 

����.H\�)LQGLQJV�DW�D�*ODQFH �� 

����5HFRPPHQGDWLRQV �� 

����,QWHUYHQWLRQV �� 

,QWHUYHQWLRQ� 2SSRUWXQLW\� ����� 5HGXFLQJ� SODVWLF� XVH� WR� VWHP�
SODVWLF�ZDVWH�JHQHUDWLRQ�DQG�PDULQH�SODVWLF�SROOXWLRQ 

�� 

,QWHUYHQWLRQ�2SSRUWXQLW\������,QYHVWLJDWLQJ�DQG�HQDEOLQJ� 
FLUFXODU�HFRQRP\�RSSRUWXQLWLHV�DW�FRDVWDO�VLWH 

�� 

,QWHUYHQWLRQ�2SSRUWXQLW\������0DQDJLQJ�KRXVHKROG�ZDVWH�WR�
SUHYHQW�PDULQH�SODVWLF�SROOXWLRQ�DQG�VXSSRUW�FRPPXQLW\� 
ZHOOEHLQJ 

�� 

,QWHUYHQWLRQ�2SSRUWXQLW\������0DQDJLQJ�ILVKLQJ�ZDVWH�WR� 
SUHYHQW�GLVSRVDO�LQWR�WKH�HQYLURQPHQW�DQG�VHFXUH�VXVWDLQDEOH�
OLYHOLKRRGV 

�� 

,QWHUYHQWLRQ�2SSRUWXQLW\������&RDVWDO�DQG�PDULQH�FOHDQ-XSV�WR�
DGGUHVV�PDULQH�SODVWLF�SROOXWLRQ�FXUUHQWO\�LQ�VLWX 

�� 

����(QDEOLQJ�&RQGLWLRQV�IRU�&KDQJH �� 

���&RQFOXVLRQ �� 

���$QQH[XUHV �� 

$QQH[����&RQWH[WXDO�&RQVLGHUDWLRQV�IRU�7ULDOOLQJ�6ROLG�:DVWH� 
0DQDJHPHQW�6\VWHPV�LQ�.RK�6GDFK�9LOODJH��.69�  

�� 

���5HIHUHQFHV� �� 
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7KLV�UHSRUW�ZDV�SUHSDUHG�E\�%LDQFD�5REHUWV�DV�DQ� LQLWLDWLYH�RI� WKH�&RDVWDO�	�0DULQH�&RQVHUYDWLRQ�3URJUDPPH��
)DXQD�	�)ORUD�,QWHUQDWLRQDO��&DPERGLD� 
 
$XWKRUV 
 
%LDQFD�5REHUWV��0DULDQQH�7HRK�DQG�.LHUDQ�0XUUD\� 
 
&RQWULEXWRUV 
 
9LQ�6SRDQQ��&KDQGDUD�3KDW��&\ULHOOH�1RHO��6KDXQD�'ROO��&KKRHQJ�6RWKHDYDQQ��5RJHU�%UXJHW��5REHUW�+XJKHV��
5HP\�2XHOOHW��0DWW�*OXH��.LP�6RXU��7LP�%HUJPDQ��-XOLH�&RXUUHW��$P\�9RV��5\OLGD�9RQJ��&KHD�3KDOOLQ��*HRUJLQD�
0DJLQ��+HQU\�'XII\��+D]HO�$NHVWHU�DQG�$QQNDWKULQ�6KDUS�� 
 
$FNQRZOHGJPHQWV 
 
)DXQD� 	� )ORUD� ,QWHUQDWLRQDO� �)),�� ZRXOG� OLNH� WR� WKDQN� WKH� 5R\DO� *RYHUQPHQW� RI� &DPERGLD�� LQFOXGLQJ� WKH������������
'HSDUWPHQW�RI�)LVKHULHV�&RQVHUYDWLRQ��')&��RI� WKH�)LVKHULHV�$GPLQLVWUDWLRQ��)L$��RI� WKH�0LQLVWU\�RI�$JULFXOWXUH��
)RUHVWU\� DQG� )LVKHULHV�� WKH�0LQLVWU\� RI� (QYLURQPHQW�� DQG� SURYLQFLDO� JRYHUQPHQWV� RI� 3UHDK� 6LKDQRXN� DQG� .RK�
.RQJ��)XQGDPHQWDOO\��WKLV�ZRUN�ZRXOG�QRW�KDYH�EHHQ�SRVVLEOH�ZLWKRXW�WKH�ZLOOLQJ�SDUWLFLSDWLRQ�RI�WKH�.RK�6GDFK��
6LKDQRXNYLOOH� 	� .RK� 5RQJ� $UFKLSHODJR� FRPPXQLW\� PHPEHUV� DQG� WKHLU� VXSSRUW� LV� DFNQRZOHGJHG�� ZLWK� WKDQNV��
5HFRJQLWLRQ�PXVW�DOVR�JR�WR�3UHN�/HDS�1DWLRQDO�&ROOHJH�RI�$JULFXOWXUH�DQG�WKHLU�$63,5(�SURJUDP�VWXGHQWV�ZKR�
VXSSRUWHG�WKH�UHVHDUFK��DV�ZHOO�DV�WKH�5R\DO�8QLYHUVLW\�RI�3KQRP�3HQK��.XGD�'LYHUV��DQG�6RQJ�6DD�)RXQGDWLRQ��
)LQDOO\��WKH�LQSXW�RI�'U��/RUHQ]R�/RWWL�IURP�8QLYHUVLW\�&ROOHJH�/RQGRQ�LV�DOVR�JUHDWO\�DSSUHFLDWHG�� 
 
)),�LV�JUDWHIXO�WR�$UFDGLD�IRU�SURYLGLQJ�ILQDQFLDO�VXSSRUW�WR�PDNH�WKLV�ZRUN�SRVVLEOH��DQG�WKDQNV�WKH 3ULQFH�$OEHUW�,,�
RI�0RQDFR�)RXQGDWLRQ��8�6��)LVK�DQG�:LOGOLIH�6HUYLFH�DQG�WKH�/HYLQH�)DPLO\�)RXQGDWLRQ�IRU�WKHLU�VXSSRUW�WR�WKH�
PDULQH�FRQVHUYDWLRQ�HIIRUWV�DQG�UHVHDUFK V\QWKHVLVHG�LQ�WKLV�UHSRUW�   
 
5HFRPPHQGHG�&LWDWLRQ 
 
)DXQD�	�),RUD� ,QWHUQDWLRQDO� ������� ,QYHVWLJDWLQJ�VROXWLRQV� WR�PDULQH�SODVWLF�SROOXWLRQ� LQ�&DPERGLD��5HYLHZ�DQG�
5HVHDUFK�6\QWKHVLV��)DXQD�	�)ORUD�,QWHUQDWLRQDO��3KQRP�3HQK��&DPERGLD 
 
$ERXW�)),�&DPERGLD¶V�&RDVWDO�	�0DULQH�&RQVHUYDWLRQ�3URJUDPPH 
 
7KLV�UHSRUW�LV�SDUW�RI�)),¶V�SURJUDPPH�RI�ZRUN�WKDW�VXSSRUWV�WKH�)LVKHULHV�$GPLQLVWUDWLRQ��)L$��DQG�WKH�0LQLVWU\�RI�
(QYLURQPHQW�RI�WKH�5R\DO�*RYHUQPHQW�RI�&DPERGLD��5*&��WR�SURWHFW�FRDVWDO�DQG�PDULQH�ELRGLYHUVLW\��VXVWDLQDEO\�
PDQDJH�ILVKHULHV�UHVRXUFHV�DQG�LPSURYH�OLYHOLKRRGV�RI�ORFDO�ILVKHUV�DQG�FRPPXQLWLHV��)),�LV�D�OHDGLQJ�LQWHUQDWLRQ�
DO� 1*2� ZRUNLQJ� RQ� PDULQH� DQG� FRDVWDO� FRQVHUYDWLRQ� LQ� &DPERGLD�� 2YHU� WKH� SDVW� ��� \HDUV� )),¶V� JURZLQJ����������
SURJUDPPH�RI�ZRUN�KDV� IRFXVHG�RQ�EXLOGLQJ�FRPPXQLW\��JRYHUQPHQW�DQG� ORFDO�SDUWQHU�FDSDFLW\� IRU�ELRGLYHUVLW\�
FRQVHUYDWLRQ� DQG� WKH� GHVLJQ� DQG�PDQDJHPHQW� RI� DQ�03$� QHWZRUN��ZKLOVW� WDFNOLQJ� NH\� WKUHDWV� VXFK� DV� LOOHJDO���
ILVKLQJ�DQG�PRVW�UHFHQWO\��SODVWLF�SROOXWLRQ� 
 
&RQWDFW�,QIRUPDWLRQ 
 
0DULDQQH�7HRK 
&RDVWDO�	�0DULQH�&RQVHUYDWLRQ�3URJUDPPH 
)DXQD�	�)ORUD�,QWHUQDWLRQDO��&DPERGLD� 
$GGUHVV��32�%R[�����������6W�������%RHQJ�.HQJ�.DQJ�,��3KQRP�3HQK��&DPERGLD 
(PDLO��IILFDPERGLD#IDXQD-IORUD�RUJ���LQIR#IDXQD-IORUD�RUJ 
3KRQH������������������������������������������� 
 
:LWK�VXSSRUW�IURP� 



 

�� 

$EEUHYLDWLRQV 
 
&)L�  &RPPXQLW\�)LVKHULHV 
)),�  )DXQD�	�)ORUD�,QWHUQDWLRQDO 
)L$�  )LVKHULHV�$GPLQLVWUDWLRQ 
++�++V� +RXVHKROG�V 
,'�,'V� ,QGLYLGXDO�V 
,88�  ,OOHJDO��8QUHSRUWHG�DQG�8QUHJXODWHG��ILVKLQJ�� 
.,,�.,,V� .H\�,QIRUPDQW�,QWHUYLHZ�V 
.5-013� .RK�5RQJ�0DULQH�1DWLRQDO�3DUN 
.69�  .RK�6GDFK�9LOODJH 
.6$�  .RK�6GDFK�$UFKLSHODJR 
.5$�  .RK�5RQJ�$UFKLSHODJR 
0)0$� 0DULQH�)LVKHULHV�0DQDJHPHQW�$UHD 
0R(�  0LQLVWU\�RI�(QYLURQPHQW 
0R7  0LQLVWU\�RI�7RXULVP 
0()  0LQLVWU\�RI�(FRQRP\�DQG�)LQDQFH� 
0R,�  0LQLVWU\�RI�,QWHULRU 
03$�  0DULQH�3URWHFWHG�$UHD 
5*&�  5R\DO�*RYHUQPHQW�RI�&DPERGLD 
6R&0R1� *OREDO�6RFLRHFRQRPLF�0RQLWRULQJ�,QLWLDWLYH�IRU�&RDVWDO�0DQDJHPHQW 
683�  6LQJOH�8VH�3ODVWLF 
6:0� ����������6ROLG�:DVWH�0DQDJHPHQW 
:73�  :LOOLQJQHVV�7R�3D\ 
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([HFXWLYH�6XPPDU\� 
 
7KLV� UHSRUW� UHYLHZV� DQG� V\QWKHVLVHV� UHVHDUFK� RQ� WKH� VWDWXV� DQG� GULYHUV� RI� SODVWLF� ZDVWH� DQG� SROOXWLRQ� LQ� WKH�
FRDVWDO� DQG� PDULQH� HFRV\VWHPV� RI� &DPERGLD�� LGHQWLI\LQJ� DQG� DUWLFXODWLQJ� DYHQXHV� WR� UHGXFH� PDULQH� SODVWLF������
SROOXWLRQ�� 
 
7KH�LPPHQVH�DQG�LQFUHDVLQJ�YROXPH�RI�SODVWLF�LQ�WKH�RFHDQV�KDV�EHHQ�LGHQWLILHG�DV�D�VLJQLILFDQW�JOREDO�WKUHDW���–
����ZLWK� WKH�XQLTXH�SK\VLFDO�FKDUDFWHULVWLFV�RI�SODVWLF� OHDGLQJ� WR�ZLGH�VSUHDG�DQG� ODVWLQJ�SROOXWLRQ�DFURVV�D�YDVW�
DUUD\� RI� QDWXUDO� HQYLURQPHQWV� �����0DULQH� SODVWLF� SROOXWLRQ� KDV� IDU� UHDFKLQJ� LPSOLFDWLRQV�� KDUPLQJ� VSHFLHV� DQG��
KDELWDWV��WKUHDWHQLQJ�KXPDQ�KHDOWK�	�ZHOOEHLQJ��DOWHULQJ�WKH�IXQFWLRQ�RI�HFRV\VWHPV�DQG�WKHLU�FDSDFLW\�WR�GHOLYHU�
JRRGV� 	� VHUYLFHV�� DQG� LQKLELWLQJ� SRWHQWLDO� IRU� HFRQRPLF� JURZWK� ����–����� ,QYHVWLJDWLQJ� DQG� DGGUHVVLQJ� SODVWLF���
SROOXWLRQ� LV� FUXFLDO� WR� VDIHJXDUG� WKH� HQYLURQPHQWDO�� VRFLDO� DQG� HFRQRPLF� RXWSXWV� RI� FRDVWDO� DQG� PDULQH�������������
HFRV\VWHPV� 
 
3ODVWLF�FRQWDPLQDWLRQ�LQ�WKH�QDWXUDO�HQYLURQPHQW�KDV�GUDZQ�PXFK�DWWHQWLRQ�LQ�UHFHQW�\HDUV��ZLWK�WKH�RYHUZKHOPLQJ�
YLVXDO�SUHVHQFH�DQG�XELTXLW\�RI�SODVWLF�SROOXWLRQ�GULYLQJ�UHVSRQVHV�JOREDOO\��:KLOVW�OLPLWHG�GDWD�KDV�EHHQ�FROOHFWHG�
LQ�&DPERGLD��WKH�RPQLSUHVHQFH�RI�SODVWLF�ZDVWH��KLJK�YROXPH�RI�SODVWLF�XVH�LQ�GDLO\�OLIH��DQG�DEVHQFH�RI�HIIHFWLYH�
ZDVWH�PDQDJHPHQW�V\VWHPV�OHDYHV�OLWWOH�GRXEW�WKDW�SODVWLF�SROOXWLRQ�SUHVHQWV�D�FKDOOHQJH��&DPERGLD�LV�GHYHORS�
LQJ�UDSLGO\��FODLPLQJ�RQH�RI�WKH�IDVWHVW�UDWHV�RI�LPSURYHPHQW�LQ�WKH�JOREDO�+XPDQ�'HYHORSPHQW�,QGH[����������DQG�
WKH�UDWH�RI�SODVWLF�FRQVXPHG�LV�ULVLQJ�LQ�OLQH�ZLWK�WKH�.LQJGRP¶V�UDSLG�JURZWK������$�VWXG\�LQYHVWLJDWLQJ�WKH�XVH�RI�
SODVWLF� EDJV� LQ� &DPERGLDQ� FLWLHV� IRXQG� WKDW� FRQVXPSWLRQ� LV� ³H[WUHPHO\� KLJK´�� ZLWK� VRFLDO� 	� FXOWXUDO� QRUPV������������
VXUURXQGLQJ�VKRSSLQJ�KDELWV�DQG�GLVSRVDO�EHKDYLRXUV�GULYLQJ�XVH�DQG�SROOXWLRQ�IURP�OLWWHULQJ������� 
 
,QDGHTXDWH�ZDVWH�PDQDJHPHQW� LV�D� NH\�GHWHUPLQDQW�RI� WKH� DPRXQW�RI�ZDVWH� HQWHULQJ� WKH� RFHDQ� ������'HVSLWH�
&DPERGLD¶V� UDSLG� GHYHORSPHQW� DQG� HFRQRPLF� JURZWK�� QDWLRQDO� LQIUDVWUXFWXUH� DQG� DGPLQLVWUDWLYH� UHVRXUFHV� IRU�
ZDVWH�PDQDJHPHQW�UHPDLQ�OLPLWHG��HVSHFLDOO\�RXWVLGH�RI�XUEDQ�FHQWUHV����–�����7KH�YROXPH�RI�ZDVWH�SURGXFHG�
DQQXDOO\� LV�DOVR� LQFUHDVLQJ� LQ� OLQH�ZLWK�HFRQRPLF�JURZWK��DQG� LW�ZDV�HVWLPDWHG� LQ������WKDW�����RI�&DPERGLD¶V�
SODVWLF� ZDVWH� ZDV� LQDGHTXDWHO\� PDQDJHG� ��������–����� :KLOVW� JRYHUQDQFH� DURXQG� 6ROLG�:DVWH� 0DQDJHPHQW�
�6:0�� KDV� HYROYHG� RYHU� WLPH� DQG� SROLWLFDO� ZLOO� LV� VWURQJ�� JDSV� UHPDLQ�� DQG� OLPLWHG� FDSDFLW\�� UHVRXUFLQJ� DQG������
HQIRUFHPHQW�PHDQ�H[LVWLQJ�JRYHUQDQFH�PHFKDQLVPV�DUH�UDUHO\�XWLOLVHG�WR�WKHLU�IXOO�SRWHQWLDO�� 
 
,Q� UHVSRQVH� WR� WKHVH�FKDOOHQJHV��)DXQD�	�)ORUD� ,QWHUQDWLRQDO� �)),��EHJDQ�VFRSLQJ�VWXGLHV� LQ�������HQJDJLQJ�D�
QXPEHU�RI�UHVHDUFK�SDUWQHUV�WR�TXDQWLI\�DQG�FKDUDFWHUL]H�PDULQH�SODVWLF�SROOXWLRQ�LQ�&DPERGLD�LQ�RUGHU�WR�LGHQWLI\�
DYHQXHV� WR� DGGUHVV� WKLV� WKUHDW�� 7KH� SULPDU\� VWXG\�� FRQGXFWHG� LQ� DQ� LVODQG� FRPPXQLW\� ZLWKLQ� WKH� .RK� 6GDFK�����
$UFKLSHODJR��.6$��� LQFOXGHG�KRXVHKROG�VXUYH\V��ZDVWH�FKDUDFWHULVDWLRQ�DQDO\VLV�DQG�VWDNHKROGHU�PDSSLQJ��7KH�
VHFRQG�FRPSOHPHQWDU\�VWXG\�WRRN�SODFH�LQ�6LKDQRXNYLOOH��D�FRDVWDO�FLW\�RQ�&DPERGLD¶V�PDLQODQG��VLWXDWHG�DW�WKH�
JDWHZD\�WR�WKH�.RK�5RQJ�0DULQH�1DWLRQDO�3DUN��.5-013���7KLV�VWXG\�LQFOXGHG�.H\�,QIRUPDQW�,QWHUYLHZV��.,,V��WR�
DUWLFXODWH�ZDVWH�PDQDJHPHQW�SUDFWLFHV�DQG�SHUFHSWLRQV��DQG�ZDVWH� FKDUDFWHULVDWLRQ� WR�TXDQWLI\� FRDVWDO� GHEULV��
$GGLWLRQDOO\��WKURXJK�)),¶V�SURJUDPPH�RI�ZRUN�SURWHFWLQJ�PDULQH�ELRGLYHUVLW\�DQG�VWUHQJWKHQLQJ�FRDVWDO�FRPPXQL�
W\�UHVLOLHQFH�LQ�&DPERGLD��GDWD�IURP�VRFLR-HFRQRPLF�VXUYH\V�DQG�FRUDO�UHHI�VXUYH\V�KDV�EHHQ�LQFOXGHG��&RQWH[WX�
DO��FRQVLGHUDWLRQV�DUH�DOVR�DUWLFXODWHG��HVSHFLDOO\�LPSRUWDQW�JLYHQ�WKH�XQLTXH�FKDUDFWHULVWLFV�RI�FRDVWDO�DQG�LVODQG��
DUHDV� ZKLFK� IDFH� WKH� FKDOOHQJHV� RI� DEVHQW� RI� ZDVWH� PDQDJHPHQW� LQIUDVWUXFWXUH�� ORJLVWLFDO� FRPSOH[LWLHV� DQG������
GHILFLHQW�DGPLQLVWUDWLYH�UHVRXUFHV�� 
 
.H\� ILQGLQJV� IURP� WKH� UHVHDUFK��GHWDLOHG� LQ�6HFWLRQ���� UHYHDO� WKH�VLJQLILFDQW� EXUGHQ�RI� SODVWLF�ZDVWH� RQ�FRDVWDO�
FRPPXQLWLHV�DQG�KDELWDWV��1HDUO\�D�WKLUG�RI�KRXVHKROG�ZDVWH�IURP�RQH�LVODQG�FRPPXQLW\�ZDV�FRPSULVHG�RI�SODVWLF�
�������ZLWK�WKH�PDMRULW\�IRXQG�WR�EH�EDJV�������DQG�ERWWOHV��������$W�WKLV�VDPH�VWXG\�VLWH��������RI�KRXVHKROG�
ZDVWH�ZDV�GLVSRVHG�RI�GLUHFWO\� LQWR� WKH�RFHDQ�RU�RQWR� WKH�VKRUHOLQH��DQG�����RI� UHVSRQGHQWV� UHSRUWHG�EXUQLQJ�
SODVWLF�ZDVWH�LQ�RSHQ�DUHDV�� 
 
$� UHYLHZ� RI� WKH� FRQVWLWXWLRQ� RI� KRXVHKROG� ZDVWH� DQG� FXUUHQW� EHKDYLRXUV� KLJKOLJKWHG� RSSRUWXQLWLHV� IRU� UHGXFLQJ�
SODVWLF� XVH�� HQFRXUDJLQJ�ZDVWH� VHSDUDWLRQ�� UH-XVH�DQG� UHF\FOLQJ� RI� SODVWLFV��:H� LGHQWLI\� D� QHHG� IRU� VRFLDO� DQG���
EHKDYLRXUDO�FKDQJH�PHWKRGRORJLHV�WR�VKLIW�GLVSRVDO�SUDFWLFHV�DQG�PRWLYDWH�VWHZDUGVKLS�EHKDYLRXUV��7KH�UHVHDUFK�
DOVR�KLJKOLJKWHG�ZDVWH�PDQDJHPHQW�RSSRUWXQLWLHV��ZLWK�����RI�UHVSRQGHQWV�EHLQJ�FRQFHUQHG�RU�YHU\�FRQFHUQHG�
DERXW�SODVWLF�ZDVWH��DQG�����ZLOOLQJ�WR�SD\�IRU�ZDVWH�FROOHFWLRQ�VHUYLFHV�DW�DQ�DYHUDJH�RI����SHU�PRQWK� 
 



 

�� 

'LVFDUGHG� ILVKLQJ� JHDU� ZDV� DOVR� UHYHDOHG� WR� EH� D� NH\� VRXUFH� RI�PDULQH� SODVWLF� SROOXWLRQ� DORQJVLGH� KRXVHKROG�
ZDVWH������RI� UHVSRQGHQWV� IURP�D�FRDVWDO� ILVKLQJ�YLOODJH�UHSRUWHG�GLVFDUGLQJ� ILVKLQJ�QHWV�GLUHFWO\� LQ� WKH�RFHDQ��
7KLV�LV�UHIOHFWHG�LQ�FRUDO�UHHI�VXUYH\V��ZKLFK�VKRZ�WKDW�����RI�UHHI�GHEULV�IRXQG�ZDV�ILVKLQJ�JHDU�-�SULPDULO\�Q\ORQ�
QHWV�DQG�PRQRILODPHQW�OLQHV��:LWK�WKH�FRPPXQLW\�GULYHQ�WR�FKDQJH�ZDVWH�GLVSRVDO�SUDFWLFHV��DQ�H[LVWLQJ�LQIRUPDO�
HFRQRP\�FHQWUHG�RQ�ILVKLQJ�QHW�UHF\FOLQJ�ZDV�LGHQWLILHG��ZLWK�����RI�QHWV�EHLQJ�VROG�WR�ORFDO�ZDVWH�EX\HUV��7KHUH�
LV�VFRSH�WR�H[SDQG�PDUNHW-EDVHG�DQG�FLUFXODU�HFRQRP\�VROXWLRQV�WR�WDFNOH�ILVKHULHV�ZDVWH� 
 
,Q� 6LKDQRXNYLOOH�� WKH� NH\� SRUW� DQG� WRXULVP� WRZQ� RI� &DPERGLD�� ���� RI� GHEULV� RQ� EHDFKHV� ZDV� SODVWLF�� ZLWK���������
FLJDUHWWHV��SODVWLF�IRRG�ZUDSSHUV�DQG�SODVWLF�EDJV�PRVW�IUHTXHQWO\�IRXQG��7KHUH�DUH�LQGLFDWLRQV�WKDW�WKH�VRXUFH�RI�
PDFURSODVWLF�SROOXWLRQ�LV�IURP�ODQG�DV�ZHOO�DV�ZDVKHG�DVKRUH�IURP�RWKHU�DUHDV��$VVHVVPHQWV�RI�SHUFHSWLRQV�DQG�
DWWLWXGHV�LQ�6LKDQRXNYLOOH�KLJKOLJKW�WKH�QHHG�WR�HQJDJH�SULYDWH�VHFWRU�DFWRUV��HVSHFLDOO\�WKRVH�ZRUNLQJ�LQ�KRVSLWDOL�
W\�DQG�WRXULVP��$GGLWLRQDOO\��DQ�LQYHVWLJDWLRQ�LQWR�WKH�JHQHUDWLRQ�DQG�PDQDJHPHQW�RI�ZDVWH�E\�WKH�UDSLGO\�JURZLQJ�
FRQVWUXFWLRQ�DQG�SURSHUW\�GHYHORSPHQW�VHFWRUV�LV�UHFRPPHQGHG��WR�LQIRUP�VWUDWHJLHV�WR�UHGXFH�WKHLU�HQYLURQPHQ�
WDO�IRRWSULQW� 
 
7KHVH�ILQGLQJV�DUH�SUHVHQWHG�ZLWK�D�FRPSUHKHQVLYH�JDS�DVVHVVPHQW��ZKLFK�KLJKOLJKWV�ZKHUH�RSSRUWXQLWLHV�H[LVW�
WR� LPSURYH� NQRZOHGJH�� UHVHDUFK�� JRYHUQDQFH� DQG�PDQDJHPHQW� LQ�&DPERGLD� �6HFWLRQ� ����$� QXPEHU� RI� SULRULW\�
UHFRPPHQGDWLRQV�DUH�VHW�RXW�EDVHG�XSRQ�WKH�ILQGLQJV��ZKLFK� LQFOXGH�VLWH�DQG�FRQWH[W�VSHFLILF� LQWHUYHQWLRQV��DV�
VXPPDULVHG�EHORZ� 
 
5HFRPPHQGDWLRQ� ��� 5HGXFH� SODVWLF� XVH�� 5HGXFLQJ�XQQHFHVVDU\�DQG�ZDVWHIXO�SODVWLF�XVH�LV�YLHZHG�DV�D��
SULRULW\�UHFRPPHQGDWLRQ�DV�LW�DGGUHVVHV�SODVWLF�SROOXWLRQ�JHQHUDWLRQ�DW�WKH�VRXUFH��� 
 
,QWHUYHQWLRQ�2SSRUWXQLW\������5HGXFLQJ�SODVWLF�XVH� WR�VWHP�SODVWLF�ZDVWH�JHQHUDWLRQ�DQG�PDULQH�SODVWLF�
SROOXWLRQ��E\�� 
 

������5HGXFLQJ�SODVWLF�XVH� LQ�FRDVWDO�FRPPXQLWLHV��IRFXVLQJ�RQ�SODVWLF�XVH�E\�ERWK�SULYDWH�KRXVHKROGV�
DQG�WKH�ILVKHULHV�VHFWRU��LQFOXGLQJ� 

D� +RXVHKROG�� LQFHQWLYLVLQJ� DIIRUGDEOH� DQG� UHXVDEOH� DOWHUQDWLYHV�� LPSURYLQJ� DFFHVV� WR� FOHDQ� ZDWHU�����
UHJXODWLQJ�LPSRUWV�DQG�RU�XVH�RI�FHUWDLQ�SODVWLF�SURGXFWV�DW�NH\�ORFDOHV��DQG� 

E� )LVKHULHV��HQDEOLQJ�WKH�XVH�RI�KLJKHU�TXDOLW\�ILVKLQJ�JHDU�ZLWK�D�ORQJHU�OLIHVSDQ��JHDU�DQG�JHDU�XVH�������
UHVWULFWLRQV��ILVKLQJ�JHDU�UHF\FOLQJ�LQLWLDWLYHV� 

 
������ 5HGXFLQJ� SODVWLF� XVH� E\� WKH� SULYDWH� VHFWRU�� WKURXJK� PDUNHW-EDVHG� VROXWLRQV� DQG� LPSURYHG����
VWHZDUGVKLS��EHKDYLRXUV��ZLWK�D�IRFXV�RQ�WKH�KRVSLWDOLW\��WRXULVP��FRQVWUXFWLRQ�DQG�GHYHORSPHQW�VHFWRUV� 

 
5HFRPPHQGDWLRQ� ��� 6XSSRUW� RSSRUWXQLWLHV� WR� PRYH� WRZDUGV� D� FLUFXODU� SODVWLFV� HFRQRP\��������������
2SSRUWXQLWLHV� H[LVW� IRU� FXUUHQW� SUDFWLFHV� WR� EH� RSWLPLVHG� RU� DGDSWHG� WR� HQDEOH� FRDVWDO� VWDNHKROGHUV� WR� VWHS��������
WRZDUGV�FLUFXODULW\��KRZHYHU��IUDPLQJ�VXFK�RSSRUWXQLWLHV�ZLWKLQ�WKH�&DPERGLDQ�FRQWH[W�ZLOO�EH�NH\�WR�VXFFHVV� 
 
,QWHUYHQWLRQ�2SSRUWXQLW\������,QYHVWLJDWLQJ�DQG�HQDEOLQJ�FLUFXODU�HFRQRP\�RSSRUWXQLWLHV�DW�FRDVWDO�VLWHV��
E\� 
 

�������$VVHVVLQJ�DQG�VWUHQJWKHQLQJ�H[LVWLQJ�RSSRUWXQLWLHV��ZLWK�D�IRFXV�RQ�VXSSRUWLQJ�FRPPXQLWLHV�
WR� GHYHORS� DQG� H[SDQG� WKHLU� H[LVWLQJ� UHF\FOLQJ� DQG� UH-XVH� SUDFWLVHV� DQG� OLYHOLKRRGV�� GRYHWDLOLQJ� H[LVWLQJ�
FLUFXODU�SUDFWLFHV�ZLWK�LPSURYHG�6:0�V\VWHPV��DQG 
 
������ ,QYHVWLJDWLQJ� QRYHO� RSSRUWXQLWLHV��WKURXJK�SULYDWH�DQG�WKLUG�VHFWRU�SDUWQHUVKLSV��LQFOXGLQJ�VFRSLQJ�
RI�QHZ�HQWHUSULVHV�WKDW�DGRSW�FLUFXODU�DSSURDFKHV�� 

 
5HFRPPHQGDWLRQ� ��� ,PSURYH� UHVLGXDOV� PDQDJHPHQW�� (VWDEOLVKLQJ�DQG� LPSURYLQJ�6:0�V\VWHPV� LV�D��
FULWLFDO�PHDVXUH�WR�SUHYHQW�SODVWLF�ZDVWH�HQWHULQJ�FRDVWDO�DQG�PDULQH�HFRV\VWHPV��7ZR�PDLQ�VRXUFHV�RI�PDULQH�
SODVWLF�SROOXWLRQ�ZHUH�LGHQWLILHG�DW�WKH�IRFDO�VLWH��WKDW�LV����KRXVHKROG�ZDVWH�DQG����ILVKHULHV�ZDVWH� 
 
,QWHUYHQWLRQ�2SSRUWXQLW\������0DQDJLQJ�KRXVHKROG�ZDVWH�WR�SUHYHQW�PDULQH�SODVWLF�SROOXWLRQ�DQG�VXSSRUW�
FRPPXQLW\�ZHOOEHLQJ��E\� 
 

������$W�WKH�IRFDO�VLWH��VXSSRUWLQJ�ORFDO�OHDGHUV�WR�WULDO�IHDVLEOH�DQG�PHDVXUDEOH�6:0�PHWKRGV� 
 



 

�� 

������2XWVLGH�RI� WKH� IRFDO�VLWH��XWLOLVLQJ�OHVVRQV�OHDUQW�IURP�WKH�6:0�WULDO�WR�LQIRUP�LQWHUYHQWLRQV�DW�
RWKHU�VLWHV��� 

 
,QWHUYHQWLRQ�2SSRUWXQLW\������0DQDJLQJ�ILVKLQJ�ZDVWH�WR�SUHYHQW�GLVSRVDO�LQWR�WKH�HQYLURQPHQW�DQG�VHFXUH�
VXVWDLQDEOH�OLYHOLKRRGV͕�E\͗ 
 

������(QDEOLQJ�DQG�VWUHQJWKHQLQJ� OLYHOLKRRGV�RSSRUWXQLWLHV� WKURXJK� FROODERUDWLYH�SDUWQHUVKLSV��ZLWK�D�
IRFXV�RQ�UHF\FOLQJ�DQG�UHSXUSRVLQJ�RI�XVHG�ILVKLQJ�JHDU� 
 
������ )LVKHULHV� UHJXODWLRQ� DQG� HQIRUFHPHQW͕� LQFOXGLQJ� DGDSWLQJ� H[LVWLQJ� OHJLVODWLRQ�� UHJXODWLRQ� DQG��������
HQIRUFHPHQW�PHFKDQLVPV� WR� LQFOXGH� ORFDOO\� DSSURSULDWH�PHDVXUHV� WKDW� UHGXFH� ILVKLQJ� JHDU� GLVFDUGV� DQG�
JHDU�XVH͖�DQG 
 
������ 03$� SODQQLQJ�� PRQLWRULQJ� DQG� PDQDJHPHQW�� LQFOXGLQJ� HQVXULQJ� WKDW�PHDVXUH� WR� UHGXFH�	�
PDQDJH�ILVKLQJ�ZDVWH�DUH�WDNHQ�LQWR�DFFRXQW�LQ�03$�IUDPHZRUNV� 

 
,QWHUYHQWLRQ�2SSRUWXQLW\������&RDVWDO�DQG�PDULQH�FOHDQ�XSV�WR�DGGUHVV�PDULQH�SODVWLF�SROOXWLRQ�FXUUHQWO\�
LQ� VLWX��,W� LV�UHFRPPHQGHG�WKDW�EHVW�SUDFWLFH�JXLGHOLQHV�EH�GHYHORSHG�WR�PD[LPLVH�WKH�HIIHFWLYHQHVV�DQG�
LPSDFW�RI�FOHDQ-XSV� 

 
(QDEOLQJ�FRQGLWLRQV�IRU�HDFK�LQWHUYHQWLRQ�DUH�VHW�RXW�LQ�6HFWLRQ����7KHVH�HQDEOLQJ�FRQGLWLRQV�GHVFULEH�SDWKZD\V�WR�
IRVWHU�FKDQJH�LQ�VXSSRUW�RI�HDFK�LQWHUYHQWLRQ��LQFOXGLQJ������EXLOGLQJ�FDSDFLW\�RI�DFWRUV�DQG�VWDNHKROGHUV�WR�HQDEOH�
LQIRUPHG� DFWLRQ� DQG� OHDGHUVKLS� ���� VWUHQJWKHQLQJ� DQG� RSHUDWLRQDOLVLQJ� JRYHUQDQFH� PHFKDQLVPV� WR� HPSRZHU����
DFWLRQ�E\� ORFDO�DXWKRULWLHV�� SULYDWH�VHFWRU�DQG�FRPPXQLWLHV��DQG� ���� IRVWHULQJ�VRFLDO� DQG� EHKDYLRXUDO� FKDQJH� WR��
DGGUHVV�EDUULHUV�WR�FKDQJH��PRWLYDWH�WKH�DGRSWLRQ�RI�QHZ�KDELWV�DQG�LQFHQWLYLVH�VWHZDUGVKLS�EHKDYLRXUV��� 
 
)LQDOO\�� WKH�ILQGLQJV�KLJKOLJKW� WKH�FULWLFDO�QHHG�IRU�&DPERGLD�WR�DGRSW�FLUFXODU�HFRQRP\�DSSURDFKHV��7KH�FLUFXODU�
HFRQRP\�PRGHO� LV� WDUJHWHG�DW�PRYLQJ� EH\RQG� WKH�FXUUHQW� WDNH-PDNH-ZDVWH� H[WUDFWLYH�PRGHO�RI� OLQHDU� UHVRXUFH�
XVH��WRZDUGV�D�FORVHG�ORRS�XVH�RI�FLUFXODU�UHVRXUFH�XVH�WKDW�DLPV�WR�HOLPLQDWH�ZDVWH������–�D�YLVLRQ�WKDW�UHTXLUHV�
LWHUDWLYH�� ODUJH�VFDOH�DQG�V\VWHPLF�FKDQJH��7KLV�UHSRUW�FRQVLGHUV� LQWHUYHQWLRQV�WKURXJK�D�FLUFXODU�HFRQRP\�OHQV��
LGHQWLI\LQJ�IHDVLEOH�RSSRUWXQLWLHV�WR�UHGXFH��UHXVH�DQG�UHF\FOH�DFURVV�WKH�SODVWLFV� OLIHF\FOH�WR�VXSSRUW�PRYHPHQW�
DZD\�IURP�OLQHDULW\��ZLWK�WKH�XOWLPDWH�JRDO�RI�UHGXFLQJ�PDULQH�SODVWLF�SROOXWLRQ�� 
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���,QWURGXFWLRQ 
 
����3ODVWLF�3ROOXWLRQ�LQ�&RDVWDO�	�0DULQH�(FRV\VWHPV 
 
0DULQH� GHEULV�� SDUWLFXODUO\� WKH� DFFXPXODWLRQ� RI� SODVWLF� LQ� WKH� RFHDQV�� KDV� EHHQ� LGHQWLILHG� DV� D� NH\� JOREDO�����������
HQYLURQPHQWDO� WKUHDW��DORQJVLGH�FOLPDWH�FKDQJH��RFHDQ�DFLGLILFDWLRQ�DQG�ELRGLYHUVLW\� ORVV���–����3ODVWLF¶V�XQLTXH�
FKHPLFDO�SURSHUWLHV�PDNH�LW�GXUDEOH��VWURQJ��OLJKWZHLJKW��FKHDS�WR�PDQXIDFWXUH�DQG�QRQ-GHFRPSRVLQJ������7KHVH����������
FKDUDFWHULVWLFV�PDNH�SODVWLF�DQ�DWWUDFWLYH�PDWHULDO�EXW�DOVR�SRVH�WKH�ULVN�RI�ORQJ-WHUP�HQYLURQPHQWDO�FRQWDPLQDWLRQ�
���������3ODVWLF¶V�GXUDELOLW\�FDQ�DOORZ� LW� WR�SHUVLVW� LQ� WKH�HQYLURQPHQW� IRU� WKRXVDQGV�RI�\HDUV��DQG� LWV� ORZ�GHQVLW\�
FDQ�GULYH�GLVSHUVDO�RYHU�KXQGUHGV�RI�NLORPHWHUV���������$VLGH�IURP�WKHUPDO�WUHDWPHQWV�VXFK�DV�LQFLQHUDWLRQ��SODVWLF�
FDQQRW�EH�GHVWUR\HG��DQG�LQVWHDG�EUHDNV�GRZQ�LQWR�VPDOOHU�SLHFHV�ZKLFK�DFFXPXODWH�LQ�HFRV\VWHPV�� 
 
7KH�ILUVW�V\QWKHWLF�SRO\PHU�ZDV�GHYHORSHG�LQ������E\�%HOJLDQ�FKHPLVW�/HR�%DHNHODQG��ZLWK�WKH�³DOPRVW�LQH[KDXVW�
LEOH´� DSSOLFDWLRQV� RI� SODVWLF� EHLQJ� ZLGHO\� H[SORLWHG� LQ� WKH� ����V� DQG� ����V� ZKHQ�PDVV� SURGXFWLRQ� EHJDQ� ����������
%\�WKH�����V��UHSRUWV�DQG�VFLHQWLILF�UHVHDUFK�SURYLGHG�HDUO\�HYLGHQFH�RI�PDULQH�VSHFLHV�G\LQJ�GXH�WR�LQJHVWLRQ�RU�
HQWDQJOHPHQW� LQ� SODVWLF� ZDVWH�� UDLVLQJ� FRQFHUQV� DERXW� WKH� ULVNV� WR�ZLOGOLIH� ������ 8QGHUVWDQGLQJ� RI� WKH� VFDOH� RI�
PDULQH� SODVWLFV� EURDGHQHG� LQ� WKH� ����V�� ZLWK� TXDQWLILFDWLRQ� RI� WKH� KLJK� SURSRUWLRQ� RI� SODVWLF� ZDVWH� LQ� SODQNWRQ�
VDPSOHV��RQ�EHDFKHV�DQG�LQ�VHGLPHQWV��5HVHDUFK�LQ�WKH�1RUWK�3DFLILF��LQFOXGLQJ�LGHQWLILFDWLRQ�RI�WKH�µ*UHDW�3DFLILF�
*DUEDJH�3DWFK¶��SURPSWHG�WKH�ILUVW�,QWHUQDWLRQDO�0DULQH�'HEULV�&RQIHUHQFHV��ZKLFK�FRQWLQXHG�LQWR�WKH�����V�DQG�
����V� ������ 5HQHZHG� UHVHDUFK� LQWHUHVW� EHJDQ� LQ� WKH� HDUO\� ����V� ZLWK� WKH� GLVFRYHU\� WKDW� PLFURSODVWLFV� DUH� D���
XELTXLWRXV�SROOXWDQW��DQG�WKH�QXPEHU�RI�FRXQWULHV�LQWURGXFLQJ�SROLFLHV�WR�UHGXFH�6LQJOH�8VH�3ODVWLF��683��KDV�LQ�
FUHDVHG�VLQFH�WKH�PLOOHQQLXP������� 
 
*OREDOO\��WKH�DQQXDO�SURGXFWLRQ�RI�SODVWLF�SURGXFWV�LQFUHDVHG����-IROG�EHWZHHQ�WKH�����V�DQG�����������DQG�LW�LV�
HVWLPDWHG� WKDW�RYHU�D� WKLUG�RI�DOO� SODVWLF�SURGXFHG� WRGD\� LV� IRU�GLVSRVDEOH�SDFNDJLQJ� �����&RQWHPSRUDU\�VWXGLHV�
HVWLPDWH�WKDW�DSSUR[LPDWHO\�����RI�DOO�SODVWLF�SURGXFHG�VLQFH�WKH�����V�SHUVLVWV� LQ� WKH�HQYLURQPHQW� WR� WKLV�GD\�
��������3ODVWLF�SROOXWLRQ�LV�QRZ�IRXQG�ZRUOGZLGH�IURP�WKH�SROHV�WR�WKH�HTXDWRU�� LQFOXGLQJ�DOO�PDMRU�RFHDQ�EDVLQV��
UHPRWH�VKRUHOLQHV��GHHS�RFHDQ�WUHQFKHV�DQG�PRVW�IUHVKZDWHU�DQG�WHUUHVWULDO�HFRV\VWHPV��������������,W�LV�HVWLPDW�
HG�WKDW�����PLOOLRQ�PHWULF�WRQV��0W��RI�SODVWLF�ZDVWH�ZDV�JHQHUDWHG�LQ�����FRDVWDO�FRXQWULHV�LQ�������ZLWK�EHWZHHQ�
����WR������PLOOLRQ�0W�HQWHULQJ�WKH�RFHDQ�������$�ODWHU�VWXG\�HVWLPDWHG�WKDW�������PLOOLRQ�0W�RI�YLUJLQ�SODVWLFV�KDYH�
EHHQ�SURGXFHG�JOREDOO\�DV�RI�������RI�ZKLFK�����DFFXPXODWHG�LQ�ODQGILOOV�RU�WKH�QDWXUDO�HQYLURQPHQW��DQG�MXVW����
ZDV�UHF\FOHG����������%DVHG�RQ�FXUUHQW�SURGXFWLRQ�DQG�ZDVWH�PDQDJHPHQW�WUHQGV���������0W�RI�SODVWLF�ZDVWH�LV�
SUHGLFWHG� WR�H[LVW� LQ� ODQGILOOV�RU� WKH�QDWXUDO�HQYLURQPHQW�E\������ ������3ODVWLF� LV�QRZ�VR�XELTXLWRXV� LW�KDV�EHHQ���
SURSRVHG�DV�D�JHRORJLFDO�LQGLFDWRU�RI�WKH�KXPDQ�HUD������� 
 
����0DULQH�3ODVWLF�3ROOXWLRQ�DV�D�7KUHDW�WR�%LRGLYHUVLW\� 
 
:RUOGZLGH������VSHFLHV�KDYH�EHHQ�UHFRUGHG�LQWHUDFWLQJ�ZLWK�PDULQH�GHEULV��ZLWK�SODVWLF�PDNLQJ�XS�����RI�WKHVH�
LQWHUDFWLRQV� ������7KH� LPSDFW�RI�SODVWLF�SROOXWLRQ�RQ�PDULQH� OLIH� LV�FOHDUO\�REVHUYDEOH�DW�DQ� LQGLYLGXDO�VFDOH��ZLWK�
FDVHV�RI�HQWDQJOHPHQW�DQG�LQJHVWLRQ�EHLQJ�ZHOO�UHSRUWHG����������LQFOXGLQJ�RI�WKUHDWHQHG��HQGDQJHUHG�RU�FULWLFDOO\�
HQGDQJHUHG�VSHFLHV����������3RSXODWLRQ�DQG�KDELWDW�OHYHO�FRQVHTXHQFHV�RI�GLUHFW�LQWHUDFWLRQV�DQG�FKDQJHV�WR�WKH�
HQYLURQPHQW�DUH�OHVV�XQGHUVWRRG������EXW�KDYH�EHHQ�REVHUYHG��SDUWLFXODUO\�LQ�VHDELUGV����–�����'HVSLWH�WKH�ERG\�
RI� HYLGHQFH�� WKH� LPSDFWV� RI� SODVWLF� RQ� PDULQH� OLIH� DUH� WKRXJKW� WR� EH� YDVWO\� XQGHUUHSRUWHG� ������ 6RPH� FULWLFDO�������
UHVHDUFK�ILQGLQJV�DUH�VXPPDULVHG�EHORZ� 

,QJHVWLRQ 

· ����GLIIHUHQW�VSHFLHV�KDYH�EHHQ�UHFRUGHG�LQJHVWLQJ�PDULQH�SODVWLFV�������LQFOXGLQJ�
 ���� RI� FHWDFHDQ� VSHFLHV� ����� DQG� DQ� HVWLPDWHG� ���� RI� DOO� VHDELUG� LQGLYLGXDOV�
 ������ 

· ,QJHVWLRQ� RI� SODVWLF� FDQ� KDYH� ERWK� OHWKDO� DQG� VXE-OHWKDO� HIIHFWV� RQ� PDULQH� OLIH��
 LQFOXGLQJ�EORFNDJHV�DQG�REVWUXFWLRQV�OHDGLQJ�WR�LQMXU\�RU�GHDWK��SRLVRQLQJ�WKURXJK�
 OHDFKLQJ�RI�WR[LQV��PDOQXWULWLRQ�DQG�VWDUYDWLRQ�IURP�IDOVH�VDWLDWLRQ������������� 
 

· 5HGXFHG� UHSURGXFWLRQ� DQG� JURZWK� UDWHV�� UHVWULFWHG� PRELOLW\� DQG� UHGXFHG� ORQJHYLW\� DOO� FDXVH� KDUP� RYHU��
ORQJHU�WHPSRUDO�VFDOHV������������� 

 
· 7KH�FRQVXPSWLRQ�RI�683�EDJV� LV�RI�SDUWLFXODU�FRQFHUQ��HVSHFLDOO\� IRU�VSHFLHV�WKDW� WDUJHW� MHOO\ILVK�VXFK�DV�

VHD�WXUWOHV�DQG�FHWDFHDQV������ 



 

��� 

 
 
 
 
 
 
 
 

����0DULQH�3ODVWLF�3ROOXWLRQ�DV�D�6RFLDO�DQG�(FRQRPLF�7KUHDW 
 
0DULQH� HFRQRPLHV� IRUP� WKH� EDVLV� RI�PDUNHW� V\VWHPV� LQ� PDQ\� FRXQWULHV� DQG� WKH� YDOXH� RI�PDULQH� HFRV\VWHPV���
JOREDOO\�ZDV�HVWLPDWHG�DW�86������ WULOOLRQ� LQ������ ������0DULQH�SODVWLF� OLWWHU� LV� WKRXJKW� WR�DIIHFW� WKLV��FRVWLQJ� WKH�
ILVKHULHV�DQG�WRXULVP�VHFWRUV�DORQH�86����ELOOLRQ�SHU�DQQXP�JOREDOO\�������2QH�&DPERGLDQ�VWXG\�IRXQG�WKDW�����
RI� WRXULVWV�YLVLWLQJ� WKH�.LQJGRP�GLVOLNHG� WKH� OLWWHU�SUHVHQW��DQG�����VDLG� WKH�YROXPH�RI� OLWWHU�GHWHUUHG� WKHP�IURP�
ZDQWLQJ�WR�YLVLW�DJDLQ�������7KH�WRXULVP�VHFWRU� LWVHOI� LV�DOVR�D�FRQWULEXWRU�WR�PDULQH�SROOXWLRQ�DQG�QHHGV�WR�DGRSW�
VWHZDUGVKLS�SUDFWLFHV� VKRXOG� LW�ZLVK� WR� SURWHFW� WKH�QDWXUDO� HQYLURQPHQW�RQ�ZKLFK� LW� GHSHQGV� ������1RWDEO\�� WKH�
DIRUHPHQWLRQHG�ILJXUHV�H[FOXGH�WKH�OHVV�WDQJLEOH�DQG�PXFK�KDUGHU�WR�TXDQWLI\��LQWULQVLF�HFRV\VWHP�VHUYLFHV��VXFK�
DV� FXOWXUDO�� DHVWKHWLF� DQG� UHFUHDWLRQDO� YDOXHV�� DQG� ZHUH� WKHVH� WDNHQ� LQWR� DFFRXQW� WKH� FRVW� RI� SODVWLF� SROOXWLRQ�
ZRXOG�EH�PXFK�JUHDWHU�� 

(QWDQJOHPHQW 
 

· (QWDQJOHPHQW� DIIHFWV� DW� OHDVW� ���� PDULQH� VSHFLHV�� LQFOXGLQJ� KDOI� RI� DOO� VHDELUG������
VSHFLHV������RI�PDULQH�PDPPDOV�DQG�DOO�VSHFLHV�RI�VHD�WXUWOHV���������� 

· (QWDQJOHPHQW� LV� WKH� IRUP�RI�PDULQH�SODVWLF� LQWHUDFWLRQ�PRVW� OLNHO\� WR� UHVXOW� LQ�GHDWK�
����� 

· (QWDQJOHPHQW� FDQ� FDXVH� LQMXULHV� ZKLFK� PD\� FRPSURPLVH� DQ� LQGLYLGXDO¶V� DELOLW\� WR�
KXQW��IRUDJH�DQG�HVFDSH�IURP�SUHGDWRUV������� 

0LFURSODVWLFV�DQG�7R[LFLW\ 
 

· 0LFURSODVWLF� SLHFHV� FRQWDLQ� WR[LF� FKHPLFDOV� VXFK� DV�%3$�DQG�SKWKDODWHV� WKDW� KDYH�
 EHHQ�VKRZQ�WR�KDYH�DGYHUVH�HIIHFWV�RQ�D�YDULHW\�RI�DTXDWLF�RUJDQLVPV����–����� 

· 0LFURSODVWLFV�DOVR�DFW�DV�VRXUFHV�DQG�VLQNV�IRU�SHUVLVWHQW�RUJDQLF�SROOXWDQWV��323V��
 DQG�HQGRFULQH�GLVUXSWRUV�VXFK�DV�[HQRHVWURJHQV������� 

· 0LFURSODVWLFV� FDQ� EH� WUDQVIHUUHG� XS� WURSKLF� OHYHOV�� UDLVLQJ� FRQFHUQV� DURXQG�����������
 ELRDFFXPXODWLRQ� DQG� ELRPDJQLILFDWLRQ� ��������� LQFOXGLQJ� SRWHQWLDO� KXPDQ� KHDOWK� ULVNV� GXH� WR� WKHLU�
SUHVHQFH�LQ�VHDIRRG������ 

· /HDFKLQJ� RI� FKHPLFDOV� IURP�� RU� DGVRUEHG� E\�� PLFURSODVWLFV� LQFUHDVHV� WKH� ULVN� RI� GLVHDVH�� UHSURGXFWLYH����
GLVRUGHUV��DOWHUHG�KRUPRQH�OHYHOV�DQG�SRWHQWLDOO\�WKLQQLQJ�RI�HJJVKHOOV�IRU�PDULQH�OLIH�������$OWKRXJK�WKHVH�
VXE-OHWKDO�HIIHFWV�DUH�QRW�ZHOO�XQGHUVWRRG�DQG�FDQ�EH�GLIILFXOW� WR� UHFRUG� LQ�VLWX��KDUPIXO�FRQFHQWUDWLRQV�RI�
VRPH�SODVWLF�SROOXWDQWV�KDYH�EHHQ�UHFRUGHG�LQ�WKH�PDULQH�HQYLURQPHQW������� 

7UDQVSRUW�RI�'LVHDVH�DQG�,QYDVLYH�6SHFLHV 
 
· 3ODVWLF¶V� ORZ�GHQVLW\�PHDQV� LW� LV�HDVLO\�GLVSHUVHG�RYHU� ORQJ�GLVWDQFHV�E\�ZLQGV�DQG�
 FXUUHQWV��DV�ZHOO�DV�YHUWLFDOO\�LQ�WKH�ZDWHU�FROXPQ�� 

· 7KH�LQWURGXFWLRQ�RI�KDUG�SODVWLF�VXUIDFHV�WR�VRIW�VHGLPHQW�HQYLURQPHQWV�PD\�IDFLOLWDWH�
 �WKH�VSUHDG�RI� LQYDVLYH��DOLHQ�VSHFLHV� WR�VHQVLWLYH�FRDVWDO�DQG�PDULQH�HQYLURQPHQWV�
 ���������� 

· ,Q�VRPH�ORFDWLRQV�PDFURSODVWLF�VXEVWUDWHV�DUH�VR�ZLGHVSUHDG�WKDW�WKH\�KDYH�DOWHUHG�
 WKH�FRPSRVLWLRQ�DQG�DEXQGDQFH�RI�VSHFLHV������ 

· 3ODVWLF�SROOXWLRQ� FDQ�VXSSRUW�PLFURELDO� FRORQL]DWLRQ� E\�SDWKRJHQV��2QH�VWXG\� IRXQG� WKDW� WKH� OLNHOLKRRG�RI�
GLVHDVH�MXPSHG�IURP����WR�����ZKHQ�FRUDO�EHFDPH�HQWDQJOHG�LQ�SODVWLF������ 

,PSDFW�RQ�1DWXUDO�+DELWDWV 

· 0DFURSODVWLF�SLHFHV��HVSHFLDOO\� ORVW�DQG�DEDQGRQHG�ILVKLQJ�JHDU�LQFOXGLQJ� OLQHV��QHWV�
 DQG�RWKHU�HTXLSPHQW��GDPDJH�FRUDO�UHHIV�DQG�DVVRFLDWHG�IDXQD������� 

· 7KH� DFFXPXODWLRQ� RI� SODVWLF� RQ� WKH� VHDIORRU� PD\� LQKLELW� WKH� H[FKDQJH� RI� JDVHV������
 EHWZHHQ�ZDWHUV� DQG� VHGLPHQW�� GLVWXUELQJ� RU� VPRWKHULQJ� EHQWKLF� GZHOOLQJ� RUJDQLVPV�
 DQG�SRWHQWLDOO\�LQWHUIHULQJ�ZLWK�WKH�VHTXHVWUDWLRQ�RI�FDUERQ�������� 

· 7KH�GHHS�VHD�KDV�DOVR�EHHQ�LGHQWLILHG�DV�D�PDMRU�VLQN�IRU�SODVWLF�GHEULV��ZLWK�PLFUR�
SODVWLF�ILEUHV�IRXQG�WR�EH�IRXU�WLPHV�PRUH�DEXQGDQW�LQ�GHHS-VHD�VHGLPHQWV�WKDQ�VHD�VXUIDFH�ZDWHUV������� 



 

��� 

&DPERGLD�LV�GHYHORSLQJ�UDSLGO\��ZLWK�D�*'3�JURZWK�UDWH�RI����DQQXDOO\�DQG�RQH�RI�WKH�IDVWHVW�UDWHV�RI�LPSURYH�
PHQW� LQ� WKH� JOREDO� +XPDQ� 'HYHORSPHQW� ,QGH[� ������ $� ERRP� LQ� FRQVWUXFWLRQ� SURMHFWV� DQG� LPSURYHPHQWV� LQ�
LQIUDVWUXFWXUH�DQG�SXEOLF�VHUYLFHV�KDYH�KDG� LPSDFWV�RQ�WKH�1DWLRQ¶V�HQYLURQPHQW�DQG�QDWXUDO�UHVRXUFHV����������
&RDVWDO�WRXULVP�LV�D�JURZLQJ�LQGXVWU\�DQG�GHYHORSPHQW�RI�WKH�LVODQGV�DQG�FRDVWOLQH�LV�UDSLGO\�LQFUHDVLQJ�������7KH�
0LQLVWU\�RI�7RXULVP��0R7��DLPV�WR�LQFUHDVH�WKH�QXPEHU�RI�WRXULVWV�WUDYHOOLQJ�WR�&DPERGLD��DQG�PXOWLPLOOLRQ�GROODU�
LQIUDVWUXFWXUH�GHYHORSPHQW�SURMHFWV�DUH�XQGHUZD\�RQ�.RK�5RQJ������DQG�WKH�PDLQODQG�FRDVW�DW�ERWK�6LKDQRXNYLOOH�
	�.RK�.RQJ�������'HVSLWH�VXFK�UDSLG�JURZWK��&DPERGLD�LV�UDQNHG�DV�WKH���WK�PRVW�YXOQHUDEOH�FRXQWU\�WR�FOLPDWH�
FKDQJH� DVVRFLDWHG� H[WUHPH�ZHDWKHU� ����� DQG� KDV� D� UHJLRQDOO\� KLJK� HFRQRPLF� YXOQHUDELOLW\� ������PHDQLQJ� WKDW�
OLYHOLKRRGV�LQ�&DPERGLD�KDYH�OLPLWHG�FDSDFLW\�IRU�DGDSWDWLRQ�WR�VKRFNV�DQG�VWUHVVRUV� 
 
3ODVWLF�SROOXWLRQ�LV�DOVR�D�WKUHDW�WR�KXPDQ�KHDOWK��$V�WRXFKHG�XSRQ�DERYH��SODVWLFV�EHFRPH�LQFUHDVLQJO\�WR[LF�DV�
WKH\�EUHDN�GRZQ��ZLWK�VRPH�HDUO\�UHVHDUFK�VXJJHVWLQJ�PLFURSODVWLFV�HQWHULQJ�VHDIRRG�DQG�RWKHU�IRRG�W\SHV�FRXOG�
SUHVHQW� D� KXPDQ� KHDOWK� ULVN� �������� 0LVPDQDJHG� SODVWLF� DOVR� EORFNV� GUDLQDJH� V\VWHPV� DQG� GDPV�� ZKLFK� FDQ�
FDXVH�IORRGLQJ��LQFUHDVLQJ�WKH�ULVN�RI�ZDWHU-ERUQH�DQG�PRVTXLWR�YHFWRU�GLVHDVHV������ 
 
7KH�FRQVLGHUDWLRQ�RI�KXPDQ�ULJKWV�DQG�JHQGHU�HTXLW\�LV�DOVR�NH\��ZLWK�GLIIHUHQW�JURXSV�EHLQJ�LPSDFWHG�E\�SODVWLF�
ZDVWH� LQ� GLIIHUHQW� ZD\V�� DQG� GLVSURSRUWLRQDWH� LPSDFWV� RQ� YXOQHUDEOH� DQG� PDUJLQDOLVHG� SHRSOHV�� 7KH� LQIRUPDO�
ZDVWH�VHFWRU�LQ�6RXWKHDVW�$VLD�DOPRVW�H[FOXVLYHO\�HPSOR\V�WKH�XUEDQ�SRRU��LQFOXGLQJ�FKLOGUHQ��UHVXOWLQJ�LQ�DOUHDG\�
YXOQHUDEOH�SHRSOH�IDFLQJ�KHLJKWHQHG�KHDOWK�DQG�VDIHW\�ULVNV�LQ�DGGLWLRQ�WR�ORZ�ZDJHV�DQG�OLPLWHG�VRFLDO�SURWHFWLRQ��
*HQGHU�QRUPV�VHH�ZRPHQ� W\SLFDOO\�DFWLQJ�DV�SULPDU\�FDUH�JLYHUV�DQG�PDQDJHUV�RI�KRXVHKROGV��JRYHUQLQJ� WKH�
XVH�RI�SODVWLF�DQG�WKH�JHQHUDWLRQ�RI�SODVWLF�ZDVWH�������,Q�&DPERGLD��ZRPHQ�DUH�SULPDULO\�UHVSRQVLEOH�IRU�RSHUDW�
LQJ�PDUNHW� VWDOOV�� IRRG� VKRSSLQJ� DQG� IRRG� SUHSDUDWLRQ��PHDQLQJ� RQ� DYHUDJH� WKH\� XVH�PRUH� SODVWLF� EDJV� ������
:RPHQ� DUH� RIWHQ� HPSOR\HG� LQ� SODVWLF� PDQXIDFWXULQJ� DQG� IRUP� D� VXEVWDQWLDO� SURSRUWLRQ� RI� WKH� LQIRUPDO� ZDVWH����
PDQDJHPHQW�VHFWRU��GHVSLWH�SDLG�ZDVWH�PDQDJHPHQW�MREV�EHLQJ�WDNHQ�DOPRVW�H[FOXVLYHO\�E\�PHQ�������*HQGHU�
FRQVLGHUDWLRQV�DUH��FUXFLDO�IRU�D�QXPEHU�RI�UHDVRQV��QRW�OHDVW�WR�LGHQWLI\�PHDQLQJIXO�RSSRUWXQLWLHV�WR�ZRUN�WRZDUGV�
JHQGHU�SDULW\�DQG�HPSRZHUPHQW��DQG�WR�DYRLG�HQWUHQFKLQJ�H[LVWLQJ�KLHUDUFKLHV������� 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

����&DPERGLD¶V�&RDVWDO�DQG�0DULQH�(FRV\VWHPV 
 
6LWXDWHG�LQ�WKH�*XOI�RI�7KDLODQG��&DPERGLD¶V�����NLORPH�
WUH� FRDVWOLQH� HQFRPSDVVHV� ��� LVODQGV� DQG� DQ� DUUD\� RI���������������
LQWHUFRQQHFWHG� HFRV\VWHPV�� LQFOXGLQJ� H[WHQVLYH� FRUDO�
UHHIV��YLWDO�VHDJUDVV�EHGV�DQG� LQWHUQDWLRQDOO\�VLJQLILFDQW�
5DPVDU� SURWHFWHG� PDQJURYH� IRUHVWV� ������ 7KHVH�
KDELWDWV�VXSSRUW�D�GLYHUVLW\�RI�PDULQH� OLIH�DQG�HVVHQWLDO�
HFRV\VWHP� JRRGV� DQG� VHUYLFHV�� LQFOXGLQJ� DFWLQJ� DV�
SK\VLFDO� EDUULHUV� WR�H[WUHPH�ZHDWKHU�HYHQWV�� UHJXODWLQJ�
FOLPDWH� DQG� SURYLGLQJ� QDWXUDO� ZDVWH� WUHDWPHQW� ���������
/LPLWHG� UHVRXUFHV� DQG� FDSDFLW\� LQ� &DPERGLD� KDYH�
PHDQW�WKDW�OLWWOH�PDULQH�UHVHDUFK�KDV�EHHQ�FRQGXFWHG�LQ�
WKH�FRXQWU\��ZLWK�1*2V�WDNLQJ�WKH�OHDG�RYHU�WKH�ODVW�WZR�
GHFDGHV�� 7KH� SULPDU\� WKUHDWV� WR� &DPERGLDQ� PDULQH�
HFRV\VWHPV�LQFOXGH�,OOHJDO��8QUHSRUWHG�DQG�8QUHJXODWHG�
�,88�� )LVKLQJ� DQG� XQUHJXODWHG� FRDVWDO� GHYHORSPHQW�
����������� 
 
0DULQH�HFRV\VWHPV�XQGHUSLQ� WKH�&DPERGLDQ�HFRQRP\������
EULQJLQJ� LQ� 86���� PLOOLRQ� LQ� EHQHILWV� DQQXDOO\� �����
WKURXJK� ILVKHULHV� �DUWLVDQDO�� FRPPHUFLDO� DQG� DTXDFXO�
WXUH�� DQG� � LQFUHDVLQJO\�� WRXULVP� �GLYLQJ�� VQRUNHO� WRXUV�
DQG� ERDW� WULSV�� ������ $� KLJK� SURSRUWLRQ� RI� &DPERGLDQV�
VWLOO� UHO\� GLUHFWO\� RQ� QDWXUDO� UHVRXUFHV� IRU� WKHLU�
VXEVLVWHQFH� DQG� OLYHOLKRRGV� QHHGV� ��������� 0DULQH����
ILVKHULHV�DFFRXQW�IRU�������RI�WKH�*'3�������GDWD�������
DQG� ���� RI� WKH� SRSXODWLRQ� UHO\� GLUHFWO\� RQ� VPDOO-VFDOH�
ILVKHULHV� IRU� WKHLU� OLYHOLKRRGV� ������ 7KH� YDVW� PDMRULW\�
������ RI� WKH� FRDVWDO� SRSXODWLRQ� UHO\� RQ� ILVK� DV� WKHLU�
SULPDU\�VRXUFH�RI�SURWHLQ������ 
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����0DULQH�3ODVWLF�3ROOXWLRQ�LQ�&DPERGLD 
 
7KH� VFDOH� RI� ZDVWH� HQWHULQJ� WKH� RFHDQ� LQ� 6RXWKHDVW� $VLD� H[FHHGV� JOREDO� DYHUDJHV� GXH� WR� WKH� UDSLG� UDWH� RI�������
GHYHORSPHQW�� OLPLWHG� RU� DEVHQW� 6:0� V\VWHPV�� JRYHUQDQFH� GHILFLHQFLHV� DQG� SRRU� HQIRUFHPHQW� ��������� 5DSLG�
VRFLRHFRQRPLF�GHYHORSPHQW�KDV�LQFUHDVHG�WKH�UHJLRQ¶V�RXWSXW�RI�PDULQH�GHEULV��RI�ZKLFK�����LV�HVWLPDWHG�WR�EH�
SODVWLF����������$V�D�JOREDO�PDULQH�ELRGLYHUVLW\�KRWVSRW��6RXWKHDVW�$VLD�ERDVWV�WKH�KLJKHVW�FRUDO�UHHI�ELRGLYHUVLW\�
JOREDOO\�� D� TXDUWHU� WR� D� WKLUG� RI� WKH� ZRUOG¶V� PDQJURYHV� DQG� D� VXEVWDQWLDO� SURSRUWLRQ� RI� WKH� ZRUOG¶V� VHDJUDVV�������
KDELWDWV����������7KLV�PHDQV�WKDW�SROOXWLRQ�LQ�6RXWKHDVW�$VLD�SUHVHQWV�D�GLVSURSRUWLRQDWHO\�KLJK�WKUHDW�WR�PDULQH�
OLIH�DQG�ELRGLYHUVLW\��2YHU�KDOI�RI�WKH����-�����PLOOLRQ�WRQQHV�RI�PDULQH�SODVWLF�ZDVWH�JHQHUDWHG�JOREDOO\�HDFK�\HDU�
RULJLQDWHV�IURP�&KLQD��9LHWQDP��,QGRQHVLD��WKH�3KLOLSSLQHV��DQG�7KDLODQG�������)LIWHHQ�RI�WKH�WRS����PRVW�SROOXWLQJ�
ULYHUV� LQ� WKH� ZRUOG� DUH� IRXQG� LQ� $VLD�� LQFOXGLQJ� WKH�0HNRQJ� LQ� ��WK� SODFH� ������ 7KH�0HNRQJ� ULYHU�� ZKLFK� IORZV�
WKURXJK�&DPERGLD�� LV�HVWLPDWHG�WR�RXWSXW�EHWZHHQ��������DQG��������WRQQHV�RI�PLVPDQDJHG�SODVWLF�ZDVWH�LQWR�
WKH�RFHDQ�DQQXDOO\������ 
 
/LWWOH�GDWD�RU� UHVHDUFK�H[LVWV� WR�TXDQWLI\� WKH� WKUHDW�RI�PDULQH�SODVWLF�SROOXWLRQ� LQ�&DPERGLD��$� UHYLHZ�RI�PDULQH�
SODVWLFV� UHVHDUFK� LQ� 6RXWKHDVW� $VLD� FRPSLOHG� LQ� ����� IRXQG� WKDW� QR� IRUPDO� UHVHDUFK� KDG� EHHQ� FRQGXFWHG� LQ���
&DPERGLD�WR�GDWH���1R�LQIRUPDWLRQ�LV�DYDLODEOH�RQ�KRWVSRWV��VRXUFH�GLIIHUHQWLDWLRQ��HFRORJLFDO�DQG�HQYLURQPHQWDO�
LPSDFWV�RU�GLVFDUGHG�ILVKLQJ�JHDU��/\RQV�HW�DO��������UHFRPPHQGHG�WKDW�VXUYH\V��PRQLWRULQJ�DQG�LGHQWLILFDWLRQ�RI�
VRXUFHV� DQG� KRWVSRWV� VKRXOG� EH� FRQGXFWHG�� DQG� WKDW� PHWKRGV� VKRXOG� EH� VWDQGDUGLVHG� WR� VWXGLHV� SUHYLRXVO\�����
FRQGXFWHG�LQ�6RXWKHDVW�$VLD�ZKHUHYHU�SRVVLEOH������� 
 
:KLOVW�D�UREXVW�HYLGHQFH�EDVH�LV�VWLOO�HPHUJLQJ��WKH�LQHVFDSDEOH�YLVXDO�SUHVHQFH��SUHYDOHQFH�RI�SODVWLF�XVH�LQ�GDLO\�
OLIH�� DQG� DEVHQFH� RI� HIIHFWLYH� ZDVWH�PDQDJHPHQW� V\VWHPV� OHDYHV� OLWWOH� GRXEW� WKDW� SODVWLF� SROOXWLRQ� SUHVHQWV� D��
FKDOOHQJH� IRU� WKH� .LQJGRP�� 7KH� H[WUHPHO\� KLJK� YROXPH� RI� SODVWLF� EDJ� XVH� LV� RQH� PDMRU� GULYHU�� ZLWK� XUEDQ��������
&DPERGLDQV� HVWLPDWHG� WR� FRQVXPH� ������ SODVWLF� EDJV� SHU� SHUVRQ� SHU� \HDU� ������ 3KQRP�3HQK¶V� SRSXODWLRQ� LV�
WKRXJKW�WR�XVH�PRUH�WKDQ����PLOOLRQ�SODVWLF�EDJV�HDFK�\HDU�������ZLWK�XVHG�SODVWLF�EDJV�FRVWLQJ�RYHU�86���������
SHU�\HDU�LQ�PDLQWHQDQFH�RI�WKH�FLW\¶V�VHZDJH�DQG�GUDLQDJH�V\VWHPV��7KLV�FDXVHV�VLPLODU�SUREOHPV�LQ�WKH�FRDVWDO�
FLW\�RI�6LKDQRXNYLOOH��ZKHUH�����RI�ZDVWH�FROOHFWHG�IURP�GUDLQV�LV�SODVWLF�EDJV�������3RRU�GLVSRVDO�SUDFWLFHV��KLJK������
FRQVXPSWLRQ�OHYHOV��DQG�WKH�W\SHV�RI�SODVWLFV�PRVW�FRPPRQO\�XVHG�GULYH�WKH�DPRXQW�RI�SODVWLF�SROOXWLRQ�SURGXFHG�
�������� 7KH� VHYHULW\� RI� WKH� SUREOHP� IRU� &DPERGLD� KDV� EHHQ� KLJKOLJKWHG� LQ� ORFDO� DQG� LQWHUQDWLRQDO� PHGLD��
SDUWLFXODUO\� WKH�KLJKO\� YLVLEOH�FRDVWDO�DQG�PDULQH�SROOXWLRQ� ���������7KH�5R\DO�*RYHUQPHQW�RI�&DPERGLD� �5*&��
LQWHUJRYHUQPHQWDO�DQG�QRQ-JRYHUQPHQWDO�RUJDQLVDWLRQV�KDYH�DOVR�KLJKOLJKWHG�WKHLU�FRQFHUQ�������DQG�D�1DWLRQDO�
7DVNIRUFH�$JDLQVW�3ODVWLFV�KDV�EHHQ� IRUPHG�E\� WKH�0LQLVWU\�RI�(QYLURQPHQW� �0R(���7KH�5*&��DQG� WKH�0R(� LQ�
SDUWLFXODU��KDYH�H[SUHVVHG�LQFUHDVLQJ�FRPPLWPHQW�WR�DFW�RQ�WKH�SUREOHP��LQFOXGLQJ�SURSRVLQJ�D�EDQ�RQ�VLQJOH�XVH�
SODVWLF�SURGXFWV�LQ�ODWH��������������������� 
 
����6ROLG�:DVWH�0DQDJHPHQW�LQ�&DPERGLD 
 
,Q�D�JOREDO�UHYLHZ��PLVPDQDJHG�VROLG�ZDVWH�ZDV�IRXQG�WR�EH�WKH�ODUJHVW�VRXUFH�RI�PDFURSODVWLF�SROOXWLRQ��ZLWK�D�
WRWDO�RI������0W�EHLQJ�ORVW�LQWR�PDULQH�HQYLURQPHQWV�SHU�DQQXP�������3RRU�ZDVWH�PDQDJHPHQW�LV�D�PDMRU�GHWHUPL�
QDQW�RI� WKH�DPRXQW�RI�ZDVWH�HQWHULQJ� WKH�RFHDQ� ������0DQDJLQJ� LQFUHDVLQJ� OHYHOV�RI�VROLG�ZDVWH� LV�D�FKDOOHQJH�
IDFHG�E\�PDQ\�QDWLRQV�������SDUWLFXODUO\�LQ�$VLD�ZKHUH�UDSLG�GHYHORSPHQW�KDV�GULYHQ�WKH�JHQHUDWLRQ�RI�PXQLFLSDO�
ZDVWH������� 
 
&DPERGLD�UHSUHVHQWV�D�FRPSHOOLQJ�FDVH�VWXG\�RI�WKLV�WUHQG��'HVSLWH�GHYHORSLQJ�UDSLGO\� LQ�WKH� ODVW�WZR�GHFDGHV��
&DPERGLD¶V� LQIUDVWUXFWXUH� DQG� DGPLQLVWUDWLYH� UHVRXUFHV� UHPDLQ� OLPLWHG� LQ� PDQ\� DUHDV� ������ LQFOXGLQJ� ZDVWH�
PDQDJHPHQW� ���–����� %DVHG� RQ� ����� GDWD�� LW� ZDV� HVWLPDWHG� WKDW� ���� RI�&DPERGLD¶V� �������� WRQQHV� SODVWLF�
ZDVWH�ZDV� LQDGHTXDWHO\�PDQDJHG����������ZLWK� WRWDO�RYHUDOO� WRQQHV�RI�SODVWLF�ZDVWH�EHOLHYHG�WR�KDYH� LQFUHDVHG�
GUDPDWLFDOO\�LQ�WKH�ODVW�GHFDGH���������$Q�DUUD\�RI�DQHFGRWDO�DQG�VHFRQGDU\�HYLGHQFH�DOVR�KLJKOLJKWV�&DPERGLD¶V�
VWUXJJOHV�ZLWK�PLVPDQDJHG�ZDVWH����–�������� 
 
6ROLG�ZDVWH�PDQDJHPHQW�SUDFWLFHV�LQ�&DPERGLD�LQFOXGH�ODQGILOOV��WKH�PDMRULW\�KDYLQJ�OLPLWHG�WHFKQLFDO��GHVLJQ�DQG�
PDQDJHPHQW���EXUQLQJ��DQG�LQIRUPDO�V\VWHPV�FHQWUHG�DURXQG�ZDVWH�SLFNLQJ�IRU�UHF\FODEOHV�E\�LQGLYLGXDOV�NQRZQ�
DV�³HFFKD\´����������������,Q�3KQRP�3HQK��SULYDWH�6:0�FRQWUDFWRUV�DUH�SULPDULO\�UHVSRQVLEOH�IRU�ZDVWH�FROOHFWLRQ�
DQG� WUDQVSRUWDWLRQ� ������ LQ� DGGLWLRQ� WR� WKH� LQIRUPDO�ZDVWH� VHFWRU� FRPSULVHG� RI�PRUH� WKDQ� ����� HFFKD\� SLFNLQJ���
VHOODEOH� ZDVWH� WR� JHQHUDWH� LQFRPH�� $QHFGRWDO� HYLGHQFH� VXJJHVWV� WKH� HFFKD\� IRUP� SDUW� RI� ODUJH� ZDVWH� WUDGLQJ���
QHWZRUNV�WKDW�WUDQVSRUW�ZDVWH�DFURVV�WKH�7KDL�DQG�9LHWQDPHVH�ERUGHUV�IRU�VDOH��5HF\FOLQJ�DQG�FRPSRVWLQJ�LQLWLD�
WLYHV� KDYH� EHHQ� HVWDEOLVKHG� E\� VRPH� 1*2V� DQG� SULYDWH� HQWHUSULVHV�� EXW� DUH� FXUUHQWO\� OLPLWHG� LQ� VFDOH� ������

�$W�WKH�WLPH�RI�ZULWLQJ�WKLV�UHSRUW��D�UHVHDUFK�SURMHFW�OHG�E\�WKH�:RUOG�%DQN�ZDV�LQ�SURJUHVV͘�� 



 

��� 

6\VWHPV�IRU�WKH�DGPLQLVWUDWLRQ��PDQDJHPHQW��FROOHFWLRQ��WUDQVSRUWDWLRQ�DQG�GLVSRVDO�RI�ZDVWH�DUH�SUHGRPLQDQWO\�
FRQFHQWUDWHG�LQ�WKH�SRSXODWLRQ�FHQWUHV�RI�3KQRP�3HQK��6LKDQRXNYLOOH��6LHP�5HDS�DQG�%DWWDPEDQJ�������(YHQ�LQ�
3KQRP�3HQK�� LQVXIILFLHQW� ILQDQFLDO� UHVRXUFHV�� KXPDQ� FDSLWDO� DQG� WHFKQLFDO� FDSDFLW\� VHHV� WKH� 6:0� FRQWUDFWRU�
VWUXJJOLQJ�WR�FRSH�ZLWK�LQFUHDVLQJ�OHYHOV�RI�ZDVWH��D�SDWWHUQ�WKRXJKW�WR�EH�REVHUYDEOH�DFURVV�WKH�FRXQWU\������� 
 
2XWVLGH�RI�FLWLHV��ZDVWH�PDQDJHPHQW�V\VWHPV�DUH�ODFNLQJ�RU�QRQ-H[LVWHQW��ZKLFK�LV�SUREOHPDWLF�JLYHQ�QHDUO\�����
RI� WKH� SRSXODWLRQ� OLYHV� RXWVLGH� RI� XUEDQ� FHQWUHV� ������ 3URYLQFLDO� DXWKRULWLHV� KDYH� VWUXJJOHG� WR� DGDSW� WR� WKH��������
RYHUEXUGHQHG� V\VWHP� ������ UHVXOWLQJ� LQ� KLJK� FRQFHQWUDWLRQV� RI� PLVPDQDJHG� ZDVWH� ��������� (YHQ� LQ� VXEXUEDQ�
DUHDV�LQ�WKH�YLFLQLW\�RI�FLWLHV������RI�ZDVWH�LV�RSHQO\�EXUQHG��DQG�����LV�EXULHG�RU�GLVSRVHG�RI�LQ�SXEOLF�VSDFHV�
���������,Q�UXUDO�DUHDV��EXUQLQJ��GXPSLQJ�DQG�EXU\LQJ�RI�UHIXVH�DUH�WKH�SULPDU\�PHWKRGV�RI�ZDVWH�GLVSRVDO�LQ�WKH�
DEVHQFH�RI�IRUPDO�V\VWHPV�������$������$VLDQ�'HYHORSPHQW�%DQN�UHSRUW�KLJKOLJKWHG�³GHWHULRUDWLQJ�HQYLURQPHQWDO�
FRQGLWLRQV´�DURXQG�.RK�5RQJ�GXH�WR�D�³ODFN�RI�VDQLWDWLRQ�DQG� LQDGHTXDWH�VROLG�ZDVWH�PDQDJHPHQW´�GHVSLWH�WKH�
JURZWK�RI� WRXULVP�DVVRFLDWHG�GHYHORSPHQW�������$URXQG�����RI� WRWDO�ZDVWH� LQ�.RK�.RQJ�SURYLQFH� LV�UHF\FODEOH��
EXW� ZLWK� QR� IRUPDO� UHF\FOLQJ� V\VWHPV�� RSSRUWXQLWLHV� UHPDLQ� ODUJHO\� XQUHDOLVHG� RU� DUH�PDQDJHG� E\� WKH� LQIRUPDO�
ZDVWH� VHFWRU� ������ 7KH� FRQWH[WXDO� FKDOOHQJHV� DURXQG� 6:0� LQ� &DPERGLD�� ZKLFK� OHDG� WR� D� KLJK� SURSRUWLRQ� RI�����
PLVPDQDJHG�ZDVWH��DUH�WKHUHIRUH�OLNHO\�WR�EH�D�NH\�IDFWRU�LPSDFWLQJ�WKH�YROXPH�RI�PDULQH�SODVWLF�SROOXWLRQ� 
 
$W�WKH�WLPH�RI�ZULWLQJ�WKLV�V\QWKHVLV��&DPERGLD¶V�6:0�V\VWHPV�KDYH�UHSRUWHGO\�FRPH�XQGHU�UHYLHZ�E\�WKH�5*&��
ZLWK� WKH� JRDO� RI� LPSURYLQJ� WKH� VHUYLFHV� RIIHUHG� DQG� LQFUHDVLQJ� WUDQVSDUHQF\� DQG� DFFRXQWDELOLW\�� ,W� LV� XQFOHDU����
KRZHYHU��KRZ�WKLV�LQLWLDWLYH�ZLOO�LPSDFW�DUHDV�RXWVLGH�RI�XUEDQ�FHQWUHV��HVSHFLDOO\�WKH�FRDVWDO�DQG�PDULQH�VLWHV�WKDW�
DUH�WKH�IRFXV�RI�WKLV�UHVHDUFK�V\QWKHVLV� 
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����*RYHUQDQFH�0HFKDQLVPV�IRU�3ODVWLF�DQG�6ROLG�:DVWH�0DQDJHPHQW�LQ�&DPERGLD� 
 
7KH�OHJLVODWLRQ�DQG�SROLFLHV�RI�&DPERGLD�RXWOLQH�WKH�OHDGLQJ�UROH�RI�WKH�0R(�LQ�WKH�.LQJGRP¶V�ZDVWH�PDQDJHPHQW�
V\VWHPV�� 0RUH� UHFHQW� VXE-GHFUHHV� KDYH� LGHQWLILHG� DGGLWLRQDO� UHVSRQVLELOLWLHV� IRU� WKH� 0LQLVWU\� RI� ,QWHULRU� �0R,�����
0LQLVWU\�RI�(FRQRP\�DQG�)LQDQFH��0()��DQG�WKH�0R7��/HJLVODWLRQ�GLFWDWHV�WKDW�UHVSRQVLELOLWLHV�DUH�KLJKO\�GHFHQ�
WUDOLVHG��SULPDULO\�WR�SURYLQFLDO�OHYHO��ZLWK�WKH�RSWLRQ�WR�IXUWKHU�GHOHJDWH�WR�PXQLFLSDO��GLVWULFW�DQG�FRPPXQH�DGPLQ�
LVWUDWLRQV��$V�D�UHVXOW��WKH�JRYHUQPHQW�DFWRUV�H[SHFWHG�WR�EH�LQYROYHG�LQ�ZDVWH�PDQDJHPHQW�FDQ�EH�XQFOHDU��$OW�
KRXJK� WKHUH� H[LVWV� D� ODUJHU� JRYHUQDQFH� IUDPHZRUN� FRYHULQJ� ZDVWH�PDQDJHPHQW� LQ�&DPERGLD�� WKUHH� NH\� VXE-
GHFUHHV�DUH�SDUWLFXODUO\�UHOHYDQW�WR�WKLV�UHSRUW� 
 
6XE-'HFUHH����RQ�6ROLG�:DVWH�0DQDJHPHQW� ��������7KH�5*&�UDWLILHG�IRXQGDWLRQDO�6XE-'HFUHH�1R�����RQ�
6:0�RQ�WKH����$SULO������ZLWK�WKH�JRDO�RI�SURWHFWLQJ�WKH�KHDOWK�RI�WKH�1DWLRQ¶V�FLWL]HQV�DQG� LWV�HQYLURQPHQW�E\�
JRYHUQLQJ�³FROOHFWLRQ��VWRUDJH��WUDQVSRUWDWLRQ��UHF\FOLQJ�DQG�GLVSRVDO�RI�PXQLFLSDO�ZDVWH´��7KH�PDQDJLQJ�DXWKRULW\�
RI�WKH�VXE-GHFUHH��WKH�0R(��LV�UHVSRQVLEOH�IRU�LWV�HQIRUFHPHQW��LQFOXGLQJ�PRQLWRULQJ�6:0�DFWLYLWLHV��$UWLFOH����DQG�
HVWDEOLVKLQJ� QDWLRQDO� VWDQGDUGV� DQG� JXLGHOLQHV� �$UWLFOH� ���� &UXFLDOO\�� WKH� VXE-GHFUHH� GHYROYHV� UHVSRQVLELOLW\� WR�
SURYLQFHV�DQG�FLWLHV��ZKLFK�DUH�H[SHFWHG�WR�GHYHORS�³VKRUW��PHGLXP�DQG�ORQJ-WHUP�ZDVWH�PDQDJHPHQW�SODQV�IRU�
WKHLU� DUHDV´� �$UWLFOH� ���� 3URYLQFLDO��PXQLFLSDO� DQG� ORFDO� DXWKRULWLHV� KDYH� UHVSRQGHG� WR� WKLV� E\� FRQWUDFWLQJ�ZDVWH�
PDQDJHPHQW� WR�SULYDWH�FRPSDQLHV��DOWKRXJK� LQ�PDQ\�DUHDV�ZDVWH�PDQDJHPHQW�V\VWHPV�DUH�DEVHQW��7KH�VXE-
GHFUHH�DVVHUWV�WKDW�WKH�0R(�LV�UHVSRQVLEOH�IRU�DSSURYLQJ�DQ\�³GRPHVWLF�LQYHVWPHQW�LQ�WKH�FRQVWUXFWLRQ�RI�ODQGILOO��
LQFLQHUDWRU��VWRUDJH�VLWHV�RU�UHF\FOLQJ�SODQW�IRU�KRXVHKROG�ZDVWH´�� 
 
,QIRUPDO�ZDVWH�PDQDJHPHQW�V\VWHPV�-�ZKLFK�FHQWUH�RQ�WKH�WUDQVSRUW�UHF\FODEOHV�WR�7KDLODQG�DQG�9LHWQDP�IRU�VDOH�
-�DUH�FRPPRQ�LQ�VRPH�SDUWV�RI�&DPERGLD��LQFOXGLQJ�FRDVWDO�DUHDV��$OWKRXJK�VXFK�V\VWHPV�DUH�DUJXDEO\�D�QHFHV�
VLW\�JLYHQ�WKH�GHILFLHQW�IRUPDO�V\VWHPV��WKH\�DUH�WHFKQLFDOO\�SURKLELWHG�ZLWKRXW�WKH�SURSHU�SHUPLVVLRQV��$UWLFOH�����
³WKH�H[SRUW�RI�WKH�KRXVHKROG�ZDVWH�IURP�WKH�.LQJGRP�RI�&DPERGLD�DEURDG�FDQQRW�EH�FRQGXFWHG�XQOHVV�DSSURYHG�
E\� WKH��0LQLVWU\�RI�(QYLURQPHQW��DQG�>KROGLQJ�DQ@�H[SRUW� OLFHQVH�IURP�WKH�0LQLVWU\�RI�7UDGH�DQG�SHUPLW� IURP�WKH�
LPSRUW�FRXQWU\´��,W�LV�QRW�NQRZQ�ZKHWKHU�WKH�H[LVWLQJ�LQIRUPDO�QHWZRUNV�KDYH�DSSURSULDWH�OLFHQVHV��WKRXJK�DQHFGR�
WDO���HYLGHQFH�VXJJHVWV�WKH\�GR�QRW�� 
 
6XE-'HFUHH�����RQ�0DQDJHPHQW�RI�*DUEDJH�DQG�6ROLG�:DVWH�RI�'RZQWRZQV���������6XE-'HFUHH�1R�������
SUHSDUHG� LQ�$XJXVW������� UHJXODWHV�6:0� LQ�XUEDQ�DUHDV�ZLWK� ³HIIHFWLYHQHVV�� WUDQVSDUHQF\�DQG�DFFRXQWDELOLW\´�����
,W� EXLOGV� XSRQ�6XE-'HFUHH� ��� E\� IXUWKHU� GHYROYLQJ� UHVSRQVLELOLW\� RI�6:0�� LQFOXGLQJ� WR� WKH�0R,� �$UWLFOH� ���� DQG���
GHOHJDWLQJ� UHVSRQVLELOLWLHV� WR�&DSLWDO� DQG�3URYLQFLDO� 'HSDUWPHQWV� RI�(QYLURQPHQW� �$UWLFOH� ��� DQG�0XQLFLSDO� DQG�
'LVWULFW�$GPLQLVWUDWLRQV��&DSLWDO�DQG�3URYLQFLDO�$GPLQLVWUDWLRQV�DUH�DOVR�JLYHQ�SRZHU�WR�IXUWKHU�GHOHJDWH�GXWLHV�WR�
&RPPXQH��6DQJNDW�DQG�.KDQ�OHYHOV�DV�WKH\�VHH�ILW��$UWLFOHV��-���� 
 
,PSRUWDQWO\�� 6XE-'HFUHH� ���� GHVFULEHV� KRZ� WR� VRUW� DQG� PDQDJH� VROLG� ZDVWH� DQG� RXWOLQHV� SHQDOWLHV� IRU���������
KRXVHKROGV��EXVLQHVVHV�DQG�FRQVWUXFWLRQ�VLWHV�WKDW�IDLO�WR�PHHW�WKHVH�UHTXLUHPHQWV��7KLV�VXE-GHFUHH�DOVR�WRXFKHV�
XSRQ�IHH�FROOHFWLRQ��VWLSXODWLQJ�WKDW�D�PD[LPXP�VHUYLFH�IHH�LV�WR�EH�GHWHUPLQHG�E\�WKH�0R,��0R(�DQG�0()��$UWLFOH�
����� 7KH� VXE� GHFUHH� VWLSXODWHV� WKDW�� ³,QFRPH� JHQHUDWHG� E\� WKH� PDQDJHPHQW� RI� JDUEDJH� DQG� VROLG� ZDVWH� RI���
GRZQWRZQV� LV� SHUVRQDO� LQFRPH� RI� PXQLFLSDO� DQG� GLVWULFW� DGPLQLVWUDWLRQV´� �$UWLFOH� ���� )LQDOO\�� WKH� VXE-GHFUHH����
GHVFULEHV�WKDW�PXQLFLSDO�DQG�GLVWULFW�DGPLQLVWUDWLRQV�PD\�XWLOL]H�WKHLU�EXGJHWV�WR�VXSSRUW�DFWLYLWLHV�UHODWHG�WR� WKH�
PDQDJHPHQW�RI�VROLG�ZDVWH�� 
 
6XE-'HFUHH� ���� RQ� 3ODVWLF� %DJ� 0DQDJHPHQW� ��������6XE-'HFUHH����� LV�VSHFLILF� WR� WKH� ³UHGXFWLRQ�� LPSRUW����
SURGXFWLRQ��GLVWULEXWLRQ�DQG�XVH�RI�SODVWLF�EDJV´�WR�LPSURYH�³SXEOLF�KHDOWK��HQYLURQPHQW�DQG�DHVWKHWLFV´��,W�RXWOLQHV�
SHUPLVVLEOH�GLPHQVLRQV�RI�SODVWLF�EDJV�LQ�&DPERGLD�DQG�SHQDOWLHV�IRU�QRQ-FRPSOLDQFH��6XE-'HFUHH�����LGHQWLILHV�
WKH�VDPH�UHVSRQVLEOH�PLQLVWULHV��ZLWK�WKH�DGGLWLRQ�RI�WKH�0R7��$UWLFOH�����ZKLFK�LV�UHVSRQVLEOH�IRU�SXEOLF�HGXFDWLRQ�
DQG�LGHQWLI\LQJ�LQGLFDWRUV�IRU�³DHVWKHWLFV´�� 
 
6LQFH� EHLQJ� IRUPDOLVHG� LQ� 2FWREHU� ������ FKDQJHV� KDYH� EHHQ� LPSOHPHQWHG� LQ� VRPH� DUHDV�� LQFOXGLQJ� WKH�����������
LQWURGXFWLRQ� RI� SODVWLF� EDJ� WD[HV� DW� VRPH� VXSHUPDUNHWV�� +RZHYHU�� ZLWK� UHVSRQVLELOLW\� IRU� LPSOHPHQWLQJ� WKLV��������
VXE-GHFUHH� VSUHDG� DFURVV� IRXU� 0LQLVWULHV� DQG� DOO� $GPLQLVWUDWLRQV� IURP� SURYLQFLDO� OHYHO� GRZQ� WR� VPDOOHU�������������
VXEGLYLVLRQV�� SURJUHVV� LQ� RWKHU� DUHDV� KDV� EHHQ� VORZ�� )RU� H[DPSOH�� WKH� VXE-GHFUHH� EDQV� WKH� LPSRUW�� ORFDO���������
SURGXFWLRQ��GLVWULEXWLRQ�DQG�XVH�RI�³WKLQ�SODVWLF�FDUULHU�EDJV´�ZLWK�D�ERWWRP�ZLGWK�OHVV�WKDQ����FHQWLPHWUHV�DQG�D�
WKLFNQHVV�RI�OHVV�WKDQ������PLOOLPHWUHV��7KHUH�KDV�EHHQ�OLWWOH�HQIRUFHPHQW�RI�WKLV�EDQ�DQG�WKHVH�VPDOO��ORZ�TXDOLW\�
FDUULHU�EDJV�UHPDLQ�XELTXLWRXV�LQ�PDUNHWV�DQG�VKRSV�QDWLRQDOO\�� 
 

�,W�LV�QRWHG�WKDW�LQIRUPDWLRQ�DERXW�WKH�OHJLVODWLRQ�RI�&DPERGLD�KDV�EHHQ�VRXUFHG�IURP�LQIRUPDO�WUDQVODWLRQV� 



 

��� 

���$LPV�DQG�2EMHFWLYHV 
 
7KH� JRDO� RI� )),�&DPERGLD¶V�&RDVWDO� 	�0DULQH� &RQVHUYDWLRQ�3URJUDPPH� LV� WR� SURWHFW�PDULQH� ELRGLYHUVLW\� DQG�
VWUHQJWKHQ�WKH�UHVLOLHQFH�RI�FRDVWDO�HFRV\VWHPV�DQG�FRPPXQLWLHV��7KH�SURJUDPPH�KDV�EHHQ�ZRUNLQJ�WRZDUGV�WKLV�
JRDO�ZLWK� WKH�5*&��1*2V�DQG�FRDVWDO�FRPPXQLWLHV�VLQFH�������7R�HIIHFWLYHO\� WDFNOH�PDULQH�SODVWLF�SROOXWLRQ� LQ�
&DPERGLD��)),�ZRUNHG�ZLWK�SDUWQHUV�WR�FRQGXFW�VFRSLQJ�UHVHDUFK�WKDW�VROLGLILHG�RXU�XQGHUVWDQGLQJ�RI�WKLV�WKUHDW� 
 
7KH�RYHUDUFKLQJ� REMHFWLYH� RI� WKLV� UHVHDUFK� UHYLHZ�DQG�V\QWKHVLV� LV� WR� LQYHVWLJDWH�DQG�DUWLFXODWH� WKH�VWDWXV�DQG�
GULYHUV�RI�SODVWLF�SROOXWLRQ�LQ�WKH�FRDVWDO�DQG�PDULQH�HFRV\VWHPV�RI�&DPERGLD��0RUH�VSHFLILFDOO\�WKLV�UHSRUW�DLPV�
WR� 

· LGHQWLI\�JDSV��RSSRUWXQLWLHV�DQG�EDUULHUV�WR�DGGUHVVLQJ�PDULQH�SODVWLF�SROOXWLRQ��DQG 

· EULQJ�WRJHWKHU�D�EUHDGWK�RI�UHVHDUFK�DQG�LQIRUPDWLRQ�WR�GHYHORS�FRQWH[WXDOO\�YLDEOH�UHFRPPHQGDWLRQV�
WDUJHWHG�DW�UHGXFLQJ�PDULQH�SODVWLF�SROOXWLRQ� 

 
,Q�VXSSRUW�RI�WKHVH�REMHFWLYHV��ILQGLQJV�KDYH�EHHQ�VRUWHG�LQWR�WKUHH�EURDG�FDWHJRULHV� 
 

�� (QYLURQPHQWDO�DQG�ELRSK\VLFDO�IDFWRUV� 
�� 6RFLR-HFRQRPLF�IDFWRUV��DQG 
�� *RYHUQDQFH�DQG�PDQDJHPHQW�V\VWHPV� 

 
)RU�WKH�SXUSRVHV�RI�WKLV�UHSRUW�ZH�XVH�WKH�WHUP�³PDULQH�SODVWLF�SROOXWLRQ´��ZKLFK�ZH�GHILQH�DV�DQ\�LWHP�FRPSULVHG�
RI�D�SODVWLF�SRO\PHU�SUHVHQW�LQ�D�PDULQH�RU�FRDVWDO�HFRV\VWHP��7KH�UHVHDUFK�V\QWKHVL]HG�LQ�WKLV�UHSRUW�IRFXVHV�RQ�
³PDFURSODVWLF´�SROOXWLRQ��WKDW�LV��SDUWLFOHV�RI�SODVWLF�PHDVXULQJ�PRUH�WKDQ���PP�LQ�GLDPHWHU��7KLV�IRFXV�RQ�PDFUR�
SODVWLFV�LV�GXH�WR�UHVRXUFH��VWDIILQJ�DQG�WLPH�OLPLWDWLRQV��DV�ZHOO�DV�WKH�RPQLSUHVHQFH�RI�PDFURSODVWLF�SROOXWLRQ�LQ�
&DPERGLD��,W�LV�DFNQRZOHGJHG��KRZHYHU��WKDW�PLFURSODVWLFV�DUH�D�VLJQLILFDQW�FRPSRQHQW�RI�PDULQH�SODVWLF�SROOXWLRQ�
WKDW�PXVW�DOVR�EH�DGGUHVVHG�� 
 

���2YHUYLHZ�RI�0HWKRGRORJ\� 
 

����5DWLRQDOH�IRU�6LWH�6HOHFWLRQ 
 
$�FKDLQ�RI�LVODQGV�RII�WKH�FRDVW�RI�.RK�.RQJ�SURYLQFH��NQRZQ�DV�WKH�.RK�6GDFK�$UFKLSHODJR��.6$���ZDV�LGHQWLILHG�
DV�WKH�IRFDO�VLWH�IRU�)),¶V�VFRSLQJ�UHVHDUFK��)),�KDV�D�VWURQJ�ZRUNLQJ�UHODWLRQVKLS�ZLWK�WKH�.6$�FRPPXQLW\�DQG�
JRYHUQPHQW�DFWRUV��DW�QDWLRQDO�DQG�VXEQDWLRQDO� OHYHOV��%RWK� WKH�.6$�FRPPXQLW\�DQG�DXWKRULWLHV�KDYH�VKRZQ�D�
VWURQJ�GHVLUH�WR�DGGUHVV�PLVPDQDJHG�ZDVWH�DQG�SUHYHQW�ZDVWH�HQWHULQJ�WKH�RFHDQ��)),�KDV�FRQGXFWHG�UHVHDUFK�
DQG� VXSSRUWHG�&RPPXQLW\� )LVKHULHV� �&)LV�� LQ� WKH� DUHD� IRU� D� QXPEHU� RI� \HDUV� WR� SURWHFW� ELRGLYHUVLW\� DQG� EXLOG�
FRPPXQLW\�UHVLOLHQFH�������7KH�YLVLRQ�IRU�WKLV�IRFDO�VLWH�LQFOXGHV�WKH�HVWDEOLVKPHQW�RI�D�0DULQH�)LVKHULHV�0DQDJH�
PHQW�$UHD��0)0$��WR�SURWHFW�PDULQH�ELRGLYHUVLW\��VWUHQJWKHQ�PDULQH�UHVRXUFH�PDQDJHPHQW�DQG�VHFXUH�VXVWDLQD�
EOH�OLYHOLKRRGV�WKDW�VXSSRUW�FRPPXQLW\�ZHOOEHLQJ��)LHOG�REVHUYDWLRQV�PDGH�E\�)),�VWDII��FRPPXQLW\�DQG�SDUWQHUV�
DOVR� HPSKDVL]HG� WKH� QHHG� IRU� SODVWLF� SROOXWLRQ� LQWHUYHQWLRQV� LQ� WKH�.6$�ZLWK� WKLV� VLWH� ERWK� FRQWULEXWLQJ� WR�� DQG���
VXIIHULQJ�WKH�DFXWH�LPSDFWV�RI��PDULQH�SODVWLF�SROOXWLRQ�� 
 
5HVHDUFK�ZDV�DOVR�UHYLHZHG�IURP�WZR�VHFRQGDU\�VLWHV�-�6LKDQRXNYLOOH�DQG�WKH�.RK�5RQJ�$UFKLSHODJR��.5$���7KH�
.5$� ZDV� LQFOXGHG� LQ� WKLV� V\QWKHVLV� GXH� WR� )),¶V� ORQJ� WHUP� ZRUN� LQ� WKH� DUHD�� ZKLFK� LQFOXGHV� VXSSRUWLQJ� WKH��������
HVWDEOLVKPHQW� DQG� PDQDJHPHQW� RI� &DPERGLD¶V� ILUVW� ODUJH� VFDOH� 0DULQH� 3URWHFWHG� $UHD� �03$��� )),¶V� UHPLW��������
LQFOXGHV�GDWD�FROOHFWLRQ�DW�PXOWLSOH�VLWHV�LQ�WKH�.5$��DQG�D�VWURQJ�KLVWRU\�RI�SURGXFWLYH�HQJDJHPHQW�ZLWK�FRPPX�
QLWLHV��JRYHUQPHQW��SULYDWH�DQG�WKLUG�VHFWRU�VWDNHKROGHUV�LQ�WKH�DUHD� 
 
6LKDQRXNYLOOH�ZDV�LQFOXGHG�LQ�WKLV�UHVHDUFK�V\QWKHVLV�DV�D�UDSLGO\�JURZLQJ�FRDVWDO�FLW\�H[SHULHQFLQJ�KLJK�LQWHQVLW\�
GHYHORSPHQW��%RWK�ILHOG�REVHUYDWLRQV�DQG�PHGLD�FRYHUDJH�KDYH�LGHQWLILHG�6LKDQRXNYLOOH�DV�D�SRWHQWLDO�HSLFHQWUH�
IRU�PLVPDQDJHG�ZDVWH� IORZLQJ�RII-ODQG� LQWR�PDULQH�HFRV\VWHPV��SDUWLFXODUO\� FRQFHUQLQJ�JLYHQ� LWV� YLFLQLW\� WR� WKH��
.5-013� 
 
 
 
 
 
 



 

��� 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

)LJXUH����0DS�RI�SURMHFW�VLWHV��LQFOXGLQJ�6LKDQRXNYLOOH��.RK�6GDFK�$UFKLSHODJR�DQG�.RK�5RQJ�$UFKLSHODJR� 



 

��� 

�����6LWH�'HVFULSWLRQ�DQG�0HWKRGRORJ\ 
 
7KLV�V\QWKHVLV�UHSRUW�FRPSLOHV�UHVHDUFK�FRQGXFWHG�DFURVV�FRDVWDO�DQG�PDULQH�VLWHV�ZLWK�D�PL[�RI�TXDQWLWDWLYH�DQG�
TXDOLWDWLYH�PHWKRGRORJLHV��4XDQWLWDWLYH�PHWKRGV�ZHUH�XVHG�WR�PHDVXUH�DQG�FKDUDFWHUL]H�PDULQH�SODVWLF�SROOXWLRQ��
LQFOXGLQJ� FRDVWDO� GHEULV��PDULQH� GHEULV� DQG� KRXVHKROG� ZDVWH��4XDOLWDWLYH�PHWKRGV� LQFOXGH� KRXVHKROG� VXUYH\V��
.,,V�DQG�VRFLR-HFRQRPLF�VXUYH\V��ZKLFK�JDWKHUHG� LQVLJKWV�UHJDUGLQJ�FRPPXQLW\�GHPRJUDSKLFV��NQRZOHGJH��DWWL�
WXGHV��SHUFHSWLRQV�DQG�EHKDYLRXU�OLQNHG�WR�VROLG�ZDVWH�DQG�SODVWLF�SROOXWLRQ� 
 
������)RFDO�6WXG\�6LWH��.RK�6GDFK�9LOODJH��.RK�6GDFK�$UFKLSHODJR 
 
7KH�.6$�LQFOXGHV�QLQH�LVODQGV�ORFDWHG�RII�WKH�FRDVW�RI�.RK�.RQJ�SURYLQFH�RI�VRXWK-ZHVW�&DPERGLD��LQ�WKH�*XOI�RI�
7KDLODQG��7KLV�DUFKLSHODJR�LV�DQ�DUHD�RI�VLJQLILFDQW�PDULQH�ELRGLYHUVLW\�DQG�YDOXDEOH�HFRV\VWHP�VHUYLFHV�FRYHULQJ�
�������KD�RI�ILVKLQJ�JURXQG������ 
 
'DWD�FROOHFWLRQ�WRRN�SODFH�LQ�.RK�6GDFK�9LOODJH��.69��ORFDWHG�RQ�.RK�6GDFK�,VODQG��$GPLQLVWUDWLYHO\��.RK�6GDFK�
FRPPXQH�KDV�WKUHH�YLOODJHV��.RK�6GDFK��3HDP�.D\�DQG�3UHN�6PDFK��.69�KDV�D�ODUJHU�SRSXODWLRQ�FRPSDUHG�WR�
WKH�RWKHU�WZR�YLOODJHV��ZKLFK�DUH�ERWK�ORFDWHG�RQ�WKH�PDLQODQG�� 
 
5HFHQWO\��WKH�)LVKHULHV�$GPLQLVWUDWLRQ��)L$��DQG�.RK�.RQJ�SURYLQFLDO�DXWKRULWLHV��ZLWK�VXSSRUW�IURP�)),��LGHQWLILHG�
.6$�WR�EH�GHVLJQDWHG�DV�DQ�0)0$��7KLV�ZRXOG�VHH�WKH�DUFKLSHODJR�EHFRPH�WKH�QH[W�03$�LQ�&DPERGLD�DORQJ�
VLGH�WKH�.5-013�DQG�.HS�0)0$��7KLV�ZRXOG�FUHDWH�D�QHWZRUN�RI�03$V�DORQJ�&DPERGLD¶V�FRDVWOLQH��VXSSRUWLQJ�
WKH�SURWHFWLRQ�RI�LQWHUFRQQHFWHG�FRDVWDO�DQG�PDULQH�KDELWDWV�RQ�D�ODUJHU�VFDOH��&UXFLDOO\��WKLV�GHVLJQDWLRQ�SUHVHQWV�
DQ�RSSRUWXQLW\�WR�LQWHJUDWH�PHDVXUHV�WR�DGGUHVV�PDULQH�SODVWLF�SROOXWLRQ�ZLWKLQ�03$�IUDPHZRUNV�IRU�WKH�ILUVW�WLPH�
LQ�&DPERGLD� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

.RK�6GDFK�9LOODJH��ZKHUH�6:0�V\VWHPV�DUH�DEVHQW��LV�KHDYLO\�HIIHFWHG�E\�PLVPDQDJHG�ZDVWH��&UHGLW��%LDQFD�5REHUWV���)), �� 



 

��� 

����� .RK�6GDFK�0HWKRGRORJ\ 
 
7KH�REMHFWLYH�RI�WKH�UHVHDUFK�FRQGXFWHG�LQ�WKH�.6$�ZDV�WR�JDWKHU�NH\�LQVLJKWV�DURXQG�NQRZOHGJH��DWWLWXGHV�DQG�
SUDFWLFHV�ZLWK� UHJDUGV� WR�SODVWLF�XVH�DQG�GLVSRVDO��DQG�TXDQWLI\�DQG�FKDUDFWHULVH�VROLG�ZDVWH� IURP�KRXVHKROGV��
ZLWK�D�VSHFLILF�IRFXV�RQ�SODVWLF�SURGXFWV�DQG�WKHLU�SDWKZD\�WR�EHFRPLQJ�PDULQH�SODVWLF�SROOXWLRQ�� 
 

 
 
 

$FWLYLW\ 0HWKRGRORJ\ 2XWSXW 

+RXVHKROG� �++��
6XUYH\V������� 
 

7KH� TXHVWLRQQDLUH� FRQWDLQHG� ��� TXHVWLRQV� �PRVWO\� FORVHG� TXHVWLRQV��
DQG�ZDV�GLYLGHG�LQWR�WZR�VHFWLRQV�� 
 

L� GHPRJUDSKLF� LQIRUPDWLRQ� FROOHFWLRQ� DQG� VRFLR-HFRQRPLF���
DVVHVVPHQW��DQG� 

LL� VROLG� ZDVWH� JHQHUDWLRQ� DQG� GLVSRVDO� EHKDYLRXUV� DQG���������
SHUFHSWLRQV��LQFOXGLQJ�DZDUHQHVV�DQG�ZLOOLQJQHVV�WR�SD\�IRU�
DQG�SDUWLFLSDWH�LQ�6:0�V\VWHPV� 

����++V�VXUYH\HG� 

.,,V������� .,,V� LQ� .6$� VHOHFWHG� VWDNHKROGHUV� EDVHG� XSRQ� WKHLU� PDQGDWHV� ZLWK����
UHJDUGV�WR�6:0�DQG�SODVWLF�SROOXWLRQ��LQFOXGLQJ� 
 

�� SURYLQFLDO�GHSDUWPHQWV�RI�ORFDO�JRYHUQPHQW� 
�� SULYDWH ZDVWH�PDQDJHPHQW�FRQWUDFWRUV�� 
�� FRPPXQH� OHYHO� JRYHUQPHQW�� LQFOXGLQJ� FRPPXQH� DQG� YLOODJH�

FKLHIV��DQG 
�� RWKHU� VWDNHKROGHUV�� LQFOXGLQJ� VRFLDO� HQWHUSULVHV�� 1*2V� DQG�

VFKRROV� 
 
7KH� TXHVWLRQQDLUH� ZDV� VHPL-VWUXFWXUHG� DQG� LQFOXGHG� RSHQ-HQGHG�����
TXHVWLRQV�� HQDEOLQJ� UHVSRQGHQWV� WR� GLVFXVV� LQ-GHSWK� WKHLU� UROHV� DQG�����
UHVSRQVLELOLWLHV�� HFRQRPLF�DQG�VRFLDO� LQWHUHVWV�DQG� SHUFHSWLRQV�DURXQG�
.6$¶V� FXUUHQW� ZDVWH� PDQDJHPHQW� V\VWHPV�� ZLWK� D� VSHFLILF� IRFXV� RQ��
SODVWLF�ZDVWH�� 

7ZR�.,,V�����������
FRQGXFWHG�LQ�.6$�
�SOXV�VL[�.,,V����
FRQGXFWHG�LQ�3UHDK�
6LKDQRXN�DQG�D�
IXUWKHU����.,,V� 
FRQGXFWHG�DV�SDUW�
RI�VRFLR-HFRQRPLF�
VXUYH\V�� 

++�:DVWH� 
&KDUDFWHUL]DWLRQ�
������ 
 

7KH� YROXPH� �E\� ZHLJKW�� DQG� FRPSRVLWLRQ� RI� VROLG� ++� ZDVWH� ZDV����������
DQDO\VHG�� 7KLUW\�++V�ZHUH� DVNHG� WR� SDUWLFLSDWH�� DQG� RI� WKHVH� ���++V�
DJUHHG�� SURYLGLQJ� UHVHDUFKHUV� ZLWK� WKH� ZDVWH� JHQHUDWHG� E\� WKHLU� ++�
RYHU�D���-KRXU�SHULRG�� 
 

���NJ�RI�++� 
ZDVWH�ZDV� 
FROOHFWHG��ZHLJKHG�
DQG�VRUWHG� 

5HHI�'HEULV� 
6XUYH\������� 

$V� SDUW� RI� )),¶V� EURDGHU� UHPLW�� FRUDO� UHHI� PRQLWRULQJ� LV� FRQGXFWHG������
ELDQQXDOO\� ZLWK� SURMHFW� SDUWQHU�� .XGD�'LYHUV�� 5HHI�PRQLWRULQJ� W\SLFDOO\�
WDNHV�SODFH�LQ�2FWREHU�DQG�-DQXDU\��7KH�PHWKRGRORJ\�DGRSWHG�LV�EDVHG�
RQ� D� PRGLILHG� 5HHI� &KHFN� PHWKRGRORJ\�� ZLWK� SDUDPHWHUV� GHILQHG� E\�
6DYDJH� HW� DO� ������ 7ZR� WHDPV� RI� WKUHH� WR� IRXU� VXUYH\RUV� UHFRUGHG�
ELRSK\VLFDO�LQIRUPDWLRQ�DORQJ�WZR����PHWUH�WUDQVHFWV�SHU�FRUDO�UHHI�VLWH��
'DWD�ZDV�FROOHFWHG�RQ�µLPSDFWV¶��LQFOXGLQJ�WKH�QXPEHU�RI�LQGLYLGXDO�SODV�
WLF�LWHPV��GLVFDUGHG�ILVKLQJ�QHWV�DQG�PRQRILODPHQW�OLQHV� 
 

0DULQH�GHEULV�
FRXQWHG�DORQJ����
WUDQVHFWV�DFURVV����
VLWHV�� 

6RFLR-HFRQRPLF��
$VVHVVPHQW�
������	������ 

7KH�PRVW� UHFHQW� VRFLR-HFRQRPLF� DVVHVVPHQW� IRU� .6$�ZDV� FRQGXFWHG�
IROORZLQJ�WKH�6R&0R1�*XLGHOLQHV�IRU�6RXWKHDVW�$VLD������ 
 
7KLV� DVVHVVPHQW� XWLOLVHG� FRQYHQLHQFH� VDPSOLQJ� WR� FROOHFW� GDWD� IRU� WKH�
++�LQWHUYLHZV��DV�UDQGRP�VDPSOLQJ�ZDV�QRW� IHDVLEOH� LQ� WKH�VWXG\�DUHD�
GXH�WR�WKH�DYDLODELOLW\�RI�UHVSRQGHQWV��'DWD�ZHUH�FROOHFWHG�IURP����++V�
RXW�RI�WKH�WRWDO�RI�����ILVKHU�++V��WKDW�LV�++V�ZKHUH�ILVKLQJ�LV�WKH�SULPD�
U\�VRXUFH�RI�LQFRPH��� 
 

7ZR�IRFXV�JURXS�
GLVFXVVLRQV�
�)*'V������.,,V�����
++�LQWHUYLHZV��ILHOG� 
REVHUYDWLRQV��DQG� 
VHFRQGDU\�GDWD�
ZDV�FROOHFWHG��� 



 

��� 

 
������6HFRQGDU\�6WXG\�6LWH��6LKDQRXNYLOOH 
 
3UHDK� 6LKDQRXN� LV� D� FRDVWDO� SURYLQFH� ORFDWHG� LQ� VRXWK-ZHVW� &DPERGLD�� 7KH� FDSLWDO� FLW\� RI� 3UHDK� 6LKDQRXN�����
3URYLQFH��6LKDQRXNYLOOH�� LV� ORFDWHG�RQ� WKH�FRDVW�RI� WKH�*XOI�RI�7KDLODQG��6LKDQRXNYLOOH� LV�DQ�HFRQRPLF�KXE�DQG�
KRPH�WR�&DPERGLD¶V�ODUJHVW�GHHS-VHD�SRUW��ZKLFK�KDQGOHV�����RI�WKH�.LQJGRP¶V�LPSRUW�DQG�H[SRUW�PDUNHW������� 
 
6LKDQRXNYLOOH� LV�H[SHULHQFLQJ�D�UDPSDQW�GHYHORSPHQW�ERRP��0HGLD�FRYHUDJH�HPSKDVLVHV�WKH�WUDQVIRUPDWLRQ�RI�
WKLV� VHDVLGH� WRZQ� LQWR� D� KXE� RI� FRDVWDO� FRQVWUXFWLRQ� DQG� JDPEOLQJ-FHQWULF� WRXULVP� IXQGHG� ODUJHO\� E\� &KLQHVH����
LQYHVWRUV� ���–�����7KLV�KDV�DOVR� UHSRUWHGO\�EURXJKW� RUJDQLVHG�FULPH�DQG�PRQH\� ODXQGHULQJ� WR� WKH�FLW\� ���–����
DQG�WKH�LPSDFW�RI�SODVWLF�ZDVWH�LQ�6LKDQRXNYLOOH�LV�WKRXJKW�WR�EH�VXEVWDQWLDO��$Q�DUWLFOH�SXEOLVKHG�E\�WKH�*XDUGLDQ�
GHVFULEHG�WKH�FLW\�DV�KDYLQJ�³PRXQWDLQV�RI�SODVWLF´��ZLWK�SODVWLF�SROOXWLRQ�DQG�RWKHU�PLVPDQDJHG�ZDVWH�IRXQG�DW�
VXFK�D�GHQVLW\�RQ�EHDFKHV�DQG�LQ�WKH�RFHDQ�WKDW�WKH�ZDWHU�DQG�VDQG�FDQQRW�EH�VHHQ�–�DQ�REVHUYDWLRQ�FRQILUPHG�
E\�)),�ILHOG�WHDPV�������$�VWXG\�FRQGXFWHG�E\����7ULJJHUV�LQ������LGHQWLILHG�WKDW�SDUWLFLSDQWV�LQ�6LKDQRXNYLOOH�ZHUH�
PRUH�OLNHO\�WR�OLWWHU�FRPSDUHG�WR�WKRVH�LQ�6LHP�5HDS�RU�3KQRP�3HQK�³EHFDXVH�WKH\�IHOW�OLNH�VRPHERG\�HOVH�ZRXOG�
SLFN� LW� XS´� ������ &RQVWUXFWLRQ� DQG� SURSHUW\� GHYHORSPHQW� KDYH� LQFUHDVHG� OHYHOV� RI� SROOXWLRQ� DQG� HQYLURQPHQWDO��
GHJUDGDWLRQ�DURXQG� WKH�FLW\� ������6LKDQRXNYLOOH� UHSUHVHQWV�D�JDWHZD\� IRU�ZDVWH� WR�EH�FDUULHG� LQWR� WKH�RFHDQ��RI�
SDUWLFXODU�FRQFHUQ�JLYHQ�WKH�FLW\¶V�YLFLQLW\�WR�&DPERGLD¶V�ODUJHVW�PDULQH�SURWHFWHG�DUHD��WKH�.5$-013� 
 
������6LKDQRXNYLOOH�0HWKRGRORJ\ 
 
,Q�6LKDQRXNYLOOH��UHVHDUFKHUV�FRQGXFWHG�D�FRDVWDO�SODVWLFV�DXGLW�DFFRPSDQLHG�E\�D�TXDOLWDWLYH�VWXG\�WKDW�FROOHFWHG�
SHUFHSWLRQV�RI�ORFDO�VWDNHKROGHUV�UHJDUGLQJ�6:0�DQG�SODVWLF�SROOXWLRQ��ZLWK�D�IRFXV�RQ�WKH�KRVSLWDOLW\�DQG�WRXULVP�
VHFWRUV�� 

$FWLYLW\ 0HWKRGRORJ\ 2XWSXW 

&RDVWDO�
3ODVWLFV�
$XGLW�
������ 

7KH� FRDVWDO� SODVWLF� DXGLW� ZDV� XQGHUWDNHQ� RQ� WKUHH� KLJK-WUDIILF� EHDFKHV� LQ� 6LKDQ�
RXNYLOOH�GXULQJ�SHDN�WRXULVW�VHDVRQ��7KH�IRXU�VLWHV�ZHUH�FKRVHQ��DV�IROORZV� 
 

· WZR�RQ�2WUHV�EHDFK� 
· RQH�RQ�2FFKHXWHDO�EHDFK��DQG 
· RQH�RQ�,QGHSHQGHQFH�EHDFK� 
 

'XH� WR� WKH� LQWHQVLYH� GHYHORSPHQW� RI� WKH� VKRUHOLQHV� VXUYH\HG�� VLWHV� ZHUH� FKRVHQ�
EDVHG�RQ�WKH�DYDLODELOLW\�RI�XQREVWUXFWHG����P�VWUHWFKHV�RI�EHDFK��(DFK�VHFWLRQ�RI�
EHDFK�ZDV�WKHQ�EURNHQ�GRZQ�LQWR�WZHQW\��ILYH-PHWHU-ZLGH�WUDQVHFWV�SHUSHQGLFXODU�WR�
WKH�ZDWHU¶V�HGJH�� 
 
7KH� DXGLW� ZDV� FRQGXFWHG� XVLQJ� WKH� VWDQGDUGL]HG� PHWKRGV� RXWOLQHG� LQ� WKH� 12$$��
0DULQH�'HEULV�3URJUDP�ILHOG�JXLGH��VSHFLILFDOO\�WKH�VWDQGLQJ-VWRFN�VXUYH\�PHWKRGRO�
RJ\��ZKLFK�XWLOLVHV�GLVFUHWH�WUDQVHFWV�WR�DVVHVV�GHEULV�GHQVLW\������� 
 
7KH� WHDP�XVHG� WKH�0DULQH�'HEULV�7UDFNHU�� WR� ORJ�GDWD��ZLWK�D� IRFXV�RQ�FROOHFWLQJ�
PDFUR-SODVWLFV��'HEULV�GHQVLW\�DQG�GLVWULEXWLRQ�ZDV�FDOFXODWHG� LQVWHDG�RI� WKH�PRUH�
FRPPRQ� DSSURDFK� RI� ZHLJKLQJ� FROOHFWHG� ZDVWH� WR� EHWWHU� DFFRXQW� IRU� OLJKWZHLJKW����
PDWHULDOV�� 

&RDVWDO�GHEULV���
GHQVLW\�������
FDOFXODWHG�DW�
IRXU�VLWHV� 

.,,V�
������ 

.,,V�ZHUH�FRQGXFWHG�LQ�6LKDQRXNYLOOH��$V�ZLWK�WKH�.6$�LQWHUYLHZV��D�VHPL-VWUXFWXUHG�
LQWHUYLHZ�VW\OH�ZDV�DGRSWHG� WR�HQDEOH� UHVSRQGHQWV� WR�SURYLGH�YDOXDEOH�GHVFULSWLYH�
GDWD�EDVHG�XSRQ�WKHLU�RZQ�REVHUYDWLRQV�DQG�SHUFHSWLRQV�� 

7KH� LQWHUYLHZV� WDUJHWHG� EXVLQHVVHV� DIILOLDWHG� ZLWK� WKH� WRXULVP� DQG� KRVSLWDOLW\��������
VHFWRUV�� DV� NH\� VHFWRUV� GULYLQJ� FRDVWDO� GHYHORSPHQW� DQG� HFRQRPLF� JURZWK�� 7KH���
UHVHDUFK�WHDP�FRPSOHPHQWHG�WKHVH�.,,V�E\�PHHWLQJ�ZLWK�VXE-QDWLRQDO�JRYHUQPHQW��
LQFOXGLQJ�SURYLQFLDO�RIILFHV�RI�WKH�0R(��0$))��DQG�WKH�PXQLFLSDO��JRYHUQPHQW��7KH�
PDQDJHU� RI� 6LKDQRXNYLOOH¶V� ZDVWH� FROOHFWLRQ� FRQWUDFWRU�� .6:0�� ZDV� DOVR�������������
LQWHUYLHZHG� WR� JDLQ� LQVLJKW� LQWR� WKH� 6:0� V\VWHPV� LQ� WKH� SURYLQFH�� 7R� HQVXUH��������
FRQVLVWHQF\� EHWZHHQ� LQWHUYLHZV�� D� TXHVWLRQQDLUH� ZDV� GHYHORSHG� WR� PHHW� WKUHH����
SULPDU\�REMHFWLYHV� 

· 7R�JDLQ�ORFDO�SHUFHSWLRQV�RI�WKH�SODVWLF�SUREOHP� 
· 7R�DVVHVV�FDSDFLW\�IRU�DQG�LQWHUHVW�LQ�WUDQVLWLRQLQJ�DZD\�IURP�683��DQG 
· 7R�LQYHVWLJDWH�WKH�DYDLODELOLW\�RI�UHVRXUFHV�IRU�WKH�LPSURYHPHQW�RI�6:0�

V\VWHPV� 

6L[�.,,¶V�����
FRQGXFWHG� 

�7KH�0DULQH�'HEULV�7UDFNHU��ZDV�GHYHORSHG�E\�WKH�12$$�0DULQH�'HEULV�3URJUDP�DQG�WKH�6RXWKHDVW�$WODQWLF�0DULQH�'HEULV�,QLWLDWLYH�� 



 

��� 

������6HFRQGDU\�6WXG\�6LWH�–�.RK�5RQJ�$UFKLSHODJR 
 
7KH�.5-013�HQFRPSDVVHV� WKH� WZR�PDLQ� LVODQGV� RI�.RK�5RQJ� DQG�.RK�5RQJ� 6DQORHP� DQG� HLJKW� DVVRFLDWHG�
VPDOO� LVODQGV�� ORFDWHG�ZLWKLQ�3UHDK�6LKDQRXN�3URYLQFH��VRXWK-ZHVW�&DPERGLD��7KH�.5-013� LV�RQH�RI�RQO\� WZR�
IRUPDO�03$V� LQ�&DPERGLD�ZLWK�DFWLYH�PDULQH�FRQVHUYDWLRQ�PDQDJHPHQW�DQG� SDWUROV� ������7KLV� VLWH� LQFOXGHV�D�
QXPEHU� RI� HFRORJLFDOO\� GLYHUVH� DQG� VRFLR-HFRQRPLFDOO\� YLWDO� KDELWDWV�� LQFOXGLQJ� VHDJUDVV� EHGV�� FRUDO� UHHIV� DQG�
PDQJURYHV� ������7KHUH�DUH� IRXU�YLOODJHV�RQ�.RK�5RQJ�DQG� WZR�RQ�.RK�5RQJ�6DQORHP�� ,QWHUQDWLRQDO� WRXULVP� LV�
ZHOO�HVWDEOLVKHG�LQ�WKH�.5$��ZLWK�FRQWLQXHG�JURZWK�IRUHFDVW�DQG�SODQV�IRU�IXUWKHU�ODUJH-VFDOH�GHYHORSPHQW����������
)),� KDV�ZRUNHG�ZLWK� WKH� )L$� VLQFH� ����� WR� VXSSRUW� WKH� HVWDEOLVKPHQW� DQG�PDQDJHPHQW� RI� WKLV� FUXFLDO� KXE� RI����
PDULQH�ELRGLYHUVLW\��� 
 
,Q�������)),�FRQGXFWHG�D�VRFLR-HFRQRPLF�EDVHOLQH�DVVHVVPHQW�RI�.5$��ILQGLQJ�WKDW�FRPPXQLWLHV�LQ�WKH�DUFKLSHOD�
JR�KDG� UHODWLYHO\�KLJK� OHYHOV�RI�HFRQRPLF�DFWLYLW\�DQG� OLYHOLKRRG�GLYHUVLILFDWLRQ�DW� WKH�++� OHYHO��0RVW�++V�ZHUH�
IRXQG�WR�HQJDJH�LQ�D�PL[�RI�VPDOO�EXVLQHVV��ILVKLQJ��WRXULVP�DQG�VPDOO-VFDOH�DJULFXOWXUDO�DFWLYLWLHV��7KHVH�ILQGLQJV�
LQGLFDWHG�UHODWLYH�UHVLOLHQFH�WR�VKRFNV�DQG�VWUHVVRUV��VXJJHVWLQJ�WKDW�++V�LQ�.5$�VKRXOG�EH�DEOH�WR�DGDSW�WR�VPDOO�
FKDQJHV� LQ�HFRQRPLF��VRFLDO�RU�HQYLURQPHQWDO� IDFWRUV�������$�IROORZ-XS�VRFLR-HFRQRPLF�VWXG\� LQ������DVVHVVHG�
WKH� NQRZOHGJH�� DWWLWXGHV� DQG� SHUFHSWLRQV� RI� .5$� VWDNHKROGHUV� WRZDUGV� PDULQH� FRQVHUYDWLRQ� PDQDJHPHQW��������
DFWLYLWLHV�� DQG� WKH� ILQGLQJV� LOOXVWUDWHG� VWURQJ� ORFDO� DZDUHQHVV� RI� DQG� FRPSOLDQFH� ZLWK� PDULQH� PDQDJHPHQW��������
UHJXODWLRQV��+RZHYHU��LW�DOVR�UHYHDOHG�SRRU�WRXULVP�VHFWRU�DZDUHQHVV�DQG�FRPSOLDQFH��DQG�KLJKOLJKWHG�DQ�XQGHU�
HVWLPDWLRQ�RI�WRXULVP�LPSDFWV������ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3ODVWLF�GHEULV�RQ�3DOP�EHDFK��.RK�5RQJ��.RK�5RQJ�$UFKLSHODJR���&UHGLW��%LDQFD�5REHUWV���)), �� 



 

��� 

������.RK�5RQJ�$UFKLSHODJR�0HWKRGRORJ\ 
 
,Q�WKH�.5$��UHVHDUFKHUV�FRQGXFWHG�D�QXPEHU�RI�.,,V�WR�FRPSOHPHQW�WKH�GDWD�FROOHFWHG�DW�RWKHU�VLWHV�DQG�GHYHORS�
D�PRUH�KROLVWLF�LGHD�RI�WKH�VWDNHKROGHU�ODQGVFDSH�LQ�FRDVWDO�FRPPXQLWLHV��$V�LQ�.69��FRUDO�UHHI�KHDOWK�FKHFNV�DUH�
FRQGXFWHG�DV�SDUW�RI�)),¶V�EURDGHU�UHPLW�WR�SURWHFW�ELRGLYHUVLW\�DQG�VXSSRUW�WKH�PDQDJHPHQW�RI�WKH�.5$-013�� 
 

 
���5HVXOWV�DQG�'LVFXVVLRQ 
 
7KH�UHVXOWV�DQG�ILQGLQJV�DUH�SUHVHQWHG�DQG�GLVFXVVHG�DFURVV�WKUHH�EURDG�FDWHJRULHV�� 
 

�� (QYLURQPHQWDO�DQG�ELRSK\VLFDO�IDFWRUV�� 
�� 6RFLR-HFRQRPLF�DQG�EHKDYLRXUDO�IDFWRUV��DQG 
�� *RYHUQDQFH�DQG�PDQDJHPHQW�V\VWHPV� 

 

����(QYLURQPHQWDO�DQG�%LRSK\VLFDO�)DFWRUV 
 

 

 
 
 
 
������'LVSRVDO�3UDFWLFHV�DQG�+RXVHKROG�:DVWH�(QWHULQJ�0DULQH�(FRV\VWHPV�–�.RK�6GDFK 
 
7KH�++�ZDVWH�FKDUDFWHULVDWLRQ�VWXG\��1 ����IRXQG�WKH�PDMRULW\�RI�++�ZDVWH��E\�ZHLJKW��WR�EH�RUJDQLF�IRRG�ZDVWH�
�������1HDUO\�D�WKLUG�RI�++�ZDVWH�ZDV�FRPSULVHG�RI�SODVWLF��������DQG�RI�WKLV�WKH�PDMRULW\�ZDV�IRXQG�WR�EH�EDJV�
������DQG�ERWWOHV��������)LJXUH�����7KLV�VWXG\�IRFXVHG�RQ�WKH�WRWDO�ZHLJKW�RI�HDFK�FDWHJRU\�WR�GHWHUPLQH�WKH�PRVW�
FRPPRQ� W\SH�RI�SODVWLF��PHDQLQJ�VRPH� W\SHV�RI�SODVWLF�PD\�KDYH�EHHQ�RYHU�RU�XQGHUUHSUHVHQWHG�GXH� WR� WKHLU���
UHODWLYH�ZHLJKWV��)RU�H[DPSOH��DOWKRXJK�³VQDX´��SRO\VW\UHQH��LV�FRPPRQO\�XVHG�IRU�IRRG�FRQWDLQHUV�LQ�&DPERGLD��
LW�ZDV�IRXQG�WR�FRQWULEXWH�RQO\������RI�++�ZDVWH�VXJJHVWLQJ�LW�PD\�KDYH�EHHQ�XQGHUUHSUHVHQWHG�GXH�WR�LWV�OLJKW�
ZHLJKW�� 
 
$FFRUGLQJ� WR� WKH� FKLHI� RI�.69�� WKH�PDMRULW\� RI� ZDVWH� IRXQG� LQ�PDULQH� HFRV\VWHPV� LV�++�ZDVWH� WKDW� KDV� EHHQ�����
GLVSRVHG�RI�GLUHFWO\� LQWR�WKH�RFHDQ��7KH�ILQGLQJV�RI�WKH�++�VXUYH\V��1 �����VXSSRUW�WKLV�SHUFHSWLRQ��ZLWK�QHDUO\�
����RI�UHVSRQGHQWV�GLVSRVLQJ�RI�++�ZDVWH�GLUHFWO\�LQWR�WKH�RFHDQ��DQG�D�IXUWKHU�������RI�UHVSRQGHQWV�GLVSRVLQJ�
RI�++�ZDVWH�RQ�WKH�VKRUHOLQH��:KHQ�VSHFLILFDOO\�TXHVWLRQHG�DERXW�SODVWLF�ZDVWH������RI�UHVSRQGHQWV�VWDWHG�WKH\�������
GLVSRVH�RI�SODVWLF�ZDVWH�GLUHFWO\�LQWR�WKH�RFHDQ��DQG�D�IXUWKHU�����RI�UHVSRQGHQWV�UHSRUWHG�EXUQLQJ�SODVWLF�ZDVWH�
LQ�RSHQ�DUHDV��1LQHW\�SHUFHQW�RI�UHVSRQGHQWV�DGYLVHG�WKH\�KDG�GLVSRVHG�RI�ZDVWH�LQWR�WKH�RFHDQ�DW�OHDVW�RQFH� 

³ 3ODVWLF�ZDVWH�LV�DFWXDOO\�FDXVLQJ�VHYHUH�LPSDFW>V@�RQ�PDULQH�ELRGLYHUVLW\� 6RPH�ILVK�WKLQN�WKDW�SODVWLF�
ZDVWH�LV�IRRG��DQG WKH\�HDW�SODVWLF�RU�>JHW@�WUDSSHG�LQ�SODVWLF� 
 

.RK�5RQJ�6DQJNDW�&KLHI������� ´ 

$FWLYLW\ 0HWKRGRORJ\ 2XWSXW 

0DULQH������
'HEULV������
6XUYH\V�
������ 

5HHI� KHDOWK� VXUYH\V� ZHUH� FRQGXFWHG� E\� )),�� 6RQJ� 6DD� )RXQGDWLRQ� DQG�
.XGD� 'LYHUV�� 7KHVH� UHHI� KHDOWK� FKHFNV� DOVR� LQFOXGHG� VXUYH\LQJ� IRU� DQ\���
DQWKURSRJHQLF�LPSDFWV��LQFOXGLQJ�PDULQH�GHEULV� 
 
$�WRWDO�RI����VLWHV�ZHUH�VXUYH\HG�ZLWKLQ�WKH�.5-013��ZLWK�WKH�ZLGHO\�XVHG�
5HHI�&KHFN�PHWKRGRORJ\�EHLQJ�VHOHFWHG��'LYLGLQJ�LQ�WZR�WHDPV�RI�WKUHH�WR�
IRXU�VXUYH\RUV��HDFK�WHDP�FRPSOHWHG�WZR�WUDQVHFWV�SHU�VLWH��,PSDFW�VXUYH\V�
ZHUH�FRQGXFWHG�XVLQJ�IRXU����PHWUH�[���PHWUH�EHOW�WUDQVHFWV�DW�HDFK�VLWH�� 
 
,W�LV�QRWHG�WKDW�WKH�GDWD�FROOHFWHG�RQ�PDULQH�GHEULV�ZDV�VFDOHG�EDFN�DQG�QRW�
WKH�SULPDU\�IRFXV�RI�WKH�VWXG\��KRZHYHU�WKH�IUHTXHQF\�RI�³WUDVK´��VSHFLILFDOO\�
ILVKLQJ�QHWV�DQG�SODVWLF��ZDV�UHFRUGHG�� 

0DULQH�GHEULV�GDWD�
FROOHFWHG�DFURVV����
VLWHV�ZLWK�WZR������
WUDQVHFWV�SHU�VLWH�� 

.,,¶V�������� 7KH�.,,V�ZLWK� VWDNHKROGHUV� LQ� .5$� IROORZHG� WKH� VDPH�PHWKRGRORJ\� DV� LQ�
.6$��VHH�DERYH�� 

6L[�.,,¶V��������������
FRQGXFWHG�� 



 

��� 

3HUFHQWDJH�RI�3ODVWLF�:DVWH�LQ�+RXVHKROG�:DVWH��E\�ZHLJKW� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

)LJXUH�����%UHDNGRZQ�RI�SODVWLF�ZDVWH�IRXQG�LQ�KRXVHKROG�ZDVWH�IURP�.RK�6GDFK�9LOODJHA� 
 
'HVSLWH� EHLQJ�PDQGDWHG� XQGHU� 6XE-'HFUHH� ����� ZDVWH� VHSDUDWLRQ� LV� XQFRPPRQ� LQ�&DPERGLD��:KHQ� TXHULHG�
DERXW�ZDVWH�VHSDUDWLRQ��VSHFLILFDOO\� LI� WKH\�VHSDUDWH�SODVWLF�ZDVWH�IURP�WKHLU�KRXVHKROG�ZDVWH������RI�UHVSRQG�
HQWV� VDLG� �QR��� )ROORZLQJ� RQ� IURP� WKLV� TXHVWLRQ��ZKHQ�DVNHG�ZK\� WKH\� GLG� QRW� VHSDUDWH� SODVWLF�ZDVWH�� ����RI����
UHVSRQGHQWV�DGYLVHG�WKDW�LW�LV�QRW�D�KDELW�WR�VHSDUDWH�ZDVWH��D�IXUWKHU�����DGYLVHG�WKH\�GR�QRW�XQGHUVWDQG�KRZ�WR�
VHSDUDWH�ZDVWH��DQG�����DGYLVHG�WKH\�GR�QRW�ZDQW�WR�VSHQG�WLPH�VHSDUDWLQJ�ZDVWH�� 
 
������)LVKHULHV�:DVWH�–�.RK�6GDFK�$UFKLSHODJR 
 
*LYHQ�ILVKLQJ�LV�WKH�SULPDU\�VRXUFH�RI�LQFRPH�LQ�WKH�.6$��LW� LV�QRW�VXUSULVLQJ�WKDW�WKLV�VHFWRU�ERWK�FRQWULEXWHV�WR��
DQG�LV�LPSDFWHG�E\��PDULQH�SODVWLF�SROOXWLRQ��,Q�&DPERGLD��ILVKLQJ�HTXLSPHQW��H�J��QHWV��PRQRILODPHQW�OLQHV��URSHV�
DQG�EXR\V�� LV�SUHGRPLQDQWO\�PDGH�RI�SODVWLF�DQG� W\SLFDOO\�SXUFKDVHG� IURP�7KDLODQG�DQG�9LHWQDP��ZLWK�GHDOHUV�
LPSRUWLQJ� WKHVH� SURGXFWV� IRU� ORFDO�PDUNHWV�� 5HVHDUFKHUV� LQ� .69� REVHUYHG� WKDW� WKH� ILVKLQJ� QHWV� VROG� ZHUH� QRW��
FRPSULVHG�RI�KLJK-TXDOLW\�SRO\PHUV��)LVKHUV�VXSSRUWHG�WKLV�REVHUYDWLRQ��UHSRUWLQJ�WKDW�RQ�DYHUDJH�QHWV�RQO\�ODVW�
EHWZHHQ���RU���PRQWKV�EHIRUH�GHJUDGLQJ�EH\RQG�XVDELOLW\��DQG�DUH�SURQH�WR�SKRWR-GHJUDGDWLRQ���� 
 
7KH�PDLQ�FDXVHV�RI�ILVKLQJ�JHDU�HQWHULQJ�WKH�RFHDQ�ZHUH�UHSRUWHG�DV� 
 

· GLUHFW�GLVSRVDO�RI�XVHG�ILVKLQJ�JHDU��DQG�RWKHU�ZDVWH��RYHUERDUG� 

· DFFLGHQWDO�ORVV�RI�ILVKLQJ�JHDU��PRVW�RIWHQ�GXH�WR�VQDJJLQJ�RQ�RWKHU�YHVVHOV�RU�WKH�VHD�EHG� 

· ORVV�GXH�WR�EDG�ZHDWKHU�FRQGLWLRQV�DQG�QDYLJDWLRQ�HUURUV��DQG� 

· QRQ-FRPSOLDQFH�ZLWK� ILVKHU\� UXOHV�� WKDW� LV��GLVFDUGLQJ�RI� ILVKLQJ�JHDU� LQWR� WKH�RFHDQ� LQ� WKH�HYHQW�RI�
,88�ILVKLQJ� 

 
7KH�PDMRULW\�RI�UHVSRQGHQWV�LQ�WKH�++�VXUYH\V�������UHSRUWHG�GLVFDUGLQJ�RI�ILVKLQJ�QHWV�GLUHFWO\�LQ�WKH�RFHDQ��DQG�
����RI�SHRSOH�UHSRUWHG�VHOOLQJ�XVHG�QHWV�WR�PLGGOHPHQ�LQ�WKH�FRPPXQH��)LJXUH�����+RXVHKROGV�LQ�.69�UHSRUWHG�
XVLQJ�EHWZHHQ���-���QHWV�SHU�\HDU��:LWK�����++V�UHSRUWLQJ� ILVKLQJ�DV� WKHLU�SULPDU\�RFFXSDWLRQ�� LW� LV�HVWLPDWHG�
WKDW�EHWZHHQ������-������QHWV�DUH�XVHG�E\�ILVKLQJ�++V�LQ�.69�HDFK�\HDU��:LWK�����RI�UHVSRQGHQWV�GLVFDUGLQJ�RI�
QHWV�GLUHFWO\�LQWR�WKH�RFHDQ��LW�LV�HVWLPDWHG�WKDW������-������QHWV�PD\�EH�HQWHULQJ�WKH�RFHDQ�IURP�ILVKLQJ�++V�LQ�

.69�DQQXDOO\�;WKRXJK�PRUH�GHWDLOHG�GDWD�FROOHFWLRQ�LV�QHHGHG�WR�TXDOLI\�WKLV�ILQGLQJ�� 
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��� 

+LVWRULFDOO\�� UHF\FOLQJ� RI� ILVKLQJ�PDWHULDOV� KDV� QRW� EHHQ� FRPPRQSODFH� LQ� .6$� GXH� WR� WKH� DEVHQFH� RI� UHYHQXH����
RSSRUWXQLWLHV�� $� VPDOO� QXPEHU� RI� FRPPXQLW\� PHPEHUV�� PRVW� RIWHQ� IHPDOH� PHPEHUV� RI� WKH� ++�� UHF\FOH� XVHG����
ILVKLQJ�QHWV� WR�SURGXFH�KDPPRFNV�DQG�URSH��2QH�UHVSRQGHQW� UHSRUWHG�SXUFKDVLQJ�XVHG�QHWV� IURP�ILVKHUV��DQG����
HDUQLQJ�EHWZHHQ�86���-����SHU�ZHHN�VHOOLQJ� KDPPRFNV�PDGH� IURP� WKH� UHF\FOHG�QHWV��)LVKHUV�DOVR�KLUH� ORFDO�
FRPPXQLW\�PHPEHUV� WR� UHSXUSRVH�QHWV� WR�PDNH�URSH��SD\LQJ�EHWZHHQ�86��-������SHU�EDWFK� �ZLWK�HDFK�EDWFK�
FRQWDLQLQJ���³GLD´��GLD�EHLQJ�D����-PHWHU�OHQJWK�RI�URSH�RU�QHW���,W�ZDV�DOVR�UHSRUWHG�WKDW�FRSSHU�LV�JOHDQHG�IURP�
XVHG�QHWV�DQG�URSH��7KH�HPHUJHQFH�RI�PDUNHWV�IRU�UHF\FOHG�SURGXFWV�KDV� LQFHQWLYL]HG� ORFDO�UHF\FOLQJ�DFWLYLWLHV��
DOWKRXJK�WKH�ORQJ-WHUP�YLDELOLW\�RI�WKHVH�PDUNHWV�UHTXLUHV�IXUWKHU�LQYHVWLJDWLRQ���0RUH�GHWDLOV�DERXW�WKHVH�UHF\FOLQJ�
DQG� UH-XVH� IRFXVHG� OLYHOLKRRGV�ZHUH�FROOHFWHG� DV�SDUW� RI� UHFHQW� VRFLR-HFRQRPLF� VWXGLHV��ZLWK� UHVXOWV� VHW� RXW� LQ�
VHFWLRQ�������� 

8VHG�1HW�'LVSRVDO�3UDFWLFHV��.RK�6GDFK�9LOODJH� 

 
)LJXUH����0HWKRGV�RI�GLVSRVDO�RI�XVHG�QHWV�LQ�.RK�6GDFK�9LOODJH� 

 
������:DVWH�)ORZV�DQG�0DUNHW�&KDLQ�RI�3ODVWLF�:DVWH�–�.RK�6GDFK 
 
7KHUH�ZHUH�IRXQG�WR�EH�WZR�PDLQ�VRXUFHV�RI�PDULQH�SODVWLF�SROOXWLRQ�IURP�WKH�.69�FRPPXQLW\�����PLVPDQDJHG�
KRXVHKROG�ZDVWH�DQG����PLVPDQDJHG�ILVKHULHV�ZDVWH��SULPDULO\�Q\ORQ�QHWV�DQG�PRQRILODPHQW�OLQHV� 
 
7KH�YDOXH�FKDLQ�DQG�PDUNHW�SRWHQWLDO� IRU� UHF\FODEOHV� LQ�.69�ZDV� LQYHVWLJDWHG��DQG�RI�����++V�VXUYH\HG������
UHSRUWHG�VHOOLQJ�ZDVWH��WKDW�LV��3(7��ILVKLQJ�QHWV��SODVWLF�EDJV�DQG�DOXPLQLXP�FDQV��7KH�PRVW�IUHTXHQWO\�UHSRUWHG�
W\SHV�RI�ZDVWH�VROG�ZHUH�ILVKLQJ�QHWV�DQG�DOXPLQLXP�FDQV��ZKLFK�DOVR�KDG�KLJKHVW�DYHUDJH�UHVDOH�YDOXH�SHU�NLOR��
EHLQJ� 86������ DQG� 86������ UHVSHFWLYHO\�� 5HSRUWHGO\�� WKH� LQIRUPDO� ZDVWH� VHFWRU� LV� OHVV� DIIHFWHG� E\� FXVWRPV����
UHJLPHV��PDNLQJ�WKH�WUDQVSRUW�RI�ZDVWH�WR�7KDLODQG�DQG�9LHWQDP�HDVLHU�IRU�LQIRUPDO�DFWRUV��$V�VHW�RXW�DERYH��WKLV�
LV�SURKLELWHG�XQGHU�6XE-'HFUHH����ZLWKRXW�WKH�SURSHU�SHUPLWV��DQG�ZLWK�D�EDQ�RQ�WKH�LPSRUW�RI�UHF\FODEOHV�WR�7KDL�
ODQG�	�9LHWQDP�H[SHFWHG�WR�EH� LPSOHPHQWHG� LQ� WKH�FRPLQJ�\HDUV������� WKH�IXWXUH�RI�&DPERGLD¶V� LQIRUPDO�ZDVWH�
PDQDJHPHQW�VHFWRU�LV�XQFHUWDLQ��,Q�RUGHU�IRU�VXVWDLQDEOH�UHF\FODEOHV�PDQDJHPHQW��GRPHVWLF�RSSRUWXQLWLHV�QHHG�
WR�EH�VFRSHG�DQG�HVWDEOLVKHG�IRU�FRDVWDO�DQG�LVODQG�VLWHV� 
 
,W�ZDV�DOVR� IRXQG� WKDW� FRPPXQLW\�PHPEHUV� LQ�.69�KROG� EHOLHIV�DQG� DWWLWXGHV� WKDW�PD\�GLVLQFHQWLYLVH� UHF\FOLQJ��
DFWLYLWLHV��LQFOXGLQJ�WKDW�UHVSRQGHQWV�IHHO�DVKDPHG�WR�VHOO�SODVWLF�ZDVWH�EHFDXVH�LW�LV�ZRUWK�OHVV�PRQH\�WKDQ�RWKHU�
UHF\FODEOHV��H�J��DOXPLQLXP���2QH�UHVSRQGHQW�LQ�.RK�6GDFK�FRPPHQWHG� 
 
�³LI�ZH�VHOO�SODVWLF�ZDVWH�>VXFK�DV@�ERWWOHV��ZH�ZLOO�EH�FRQVLGHUHG�D�SRRU�IDPLO\��ZKHUHDV�DOXPLQLXP�FDQV�RU�DOXPLQ�
LXP�ERWWOHV�DUH�VROG�DW�D�KLJKHU�UDWH��VR�LW�LV�DFFHSWDEOH�WR�VHOO�DOXPLQLXP�ZDVWH�DV�WKHUH�LV�QR�VKDPH´�� 
 
$GGLWLRQDOO\�� ZKHQ� TXHULHG� DERXW� KRZ� WKH\� XVH� SODVWLF� UHF\FODEOHV�� ���� RI� UHVSRQGHQWV� DGYLVHG� WKH\� JDYH�������
UHF\FODEOHV� WR� RWKHUV� LQ� QHHG�� 7KHVH� ILQGLQJV� VXJJHVW� WKDW� FRPPXQLW\� SHUFHSWLRQV� DQG� VRFLDO� QRUPV�PD\� EH����
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��� 

DFWLQJ�DV�EDUULHUV�WR�FKDQJH��SUHYHQWLQJ�WKH�DGRSWLRQ�RI�EHKDYLRXUV�WKDW�FRXOG�VXSSRUW�6:0�V\VWHPV�DQG�FLUFXODU�
DSSURDFKHV�� 6RFLDO� DQG� EHKDYLRXUDO� FKDQJH� PHWKRGRORJLHV� SUHVHQW� DQ� DYHQXH� WR� IRVWHU� QHZ� DWWLWXGHV� DQG�������
PRWLYDWH�VWHZDUGVKLS�EHKDYLRXUV��WKRXJK�IXUWKHU�UHVHDUFK�LV�QHHGHG�WR�LQIRUP�VXFK�LQLWLDWLYHV�� 
 
������0DULQH�'HEULV�–�.RK�6GDFK�DQG�.RK�5RQJ�$UFKLSHODJRV 
 
,Q�.6$��D�WRWDO�RI�����LWHPV�RI�PDULQH�GHEULV�ZHUH�UHFRUGHG�DFURVV����VLWHV�GXULQJ�GLYH�VXUYH\V�LQ�������0DULQH�
GHEULV�FRXQWHG�ZHUH�FDWHJRULVHG�DV��ILVKLQJ�QHWV��PRQRILODPHQW�OLQHV��JODVV�DQG�SODVWLF��2I�WKLV��WKH�PDMRULW\�ZDV�
ILVKLQJ� ZDVWH� ������� FRQVLVWLQJ� RI� QHWV� DQG� PRQRILODPHQW� OLQHV�� $� WRWDO� RI� ���� QHWV� ZHUH� FRXQWHG� DFURVV� �������
WUDQVHFWV��ZLWK�DQ�DYHUDJH�RI����QHWV�SHU�VLWH��$�IXUWKHU���� LQGLYLGXDO�PRQRILODPHQW�OLQHV�ZHUH�FRXQWHG��ZLWK�DQ�
DYHUDJH� RI� IRXU� OLQHV� SHU� VLWH�� 7KH� QH[W�PRVW� FRPPRQ� GHEULV� UHFRUGHG� DIWHU� ILVKLQJ� ZDVWH� ZDV� SODVWLF� ZDVWH��
ZKLFK�PDGH�XS�����RI�PDULQH�GHEULV�FRXQWHG� 
 
,Q�.5$��D�WRWDO�RI�����LWHPV�RI�PDULQH�GHEULV�ZHUH�UHFRUGHG�DFURVV����VLWHV�GXULQJ�GLYH�VXUYH\V�LQ�������0DULQH�
GHEULV�FRXQWHG�ZHUH�FDWHJRULVHG�DV��ILVKLQJ�QHWV��SODVWLF�LWHPV�DQG�JHQHUDO�WUDVK��$�WRWDO�RI�����QHWV�ZHUH�FRXQW�
HG�DFURVV����VLWHV��ZLWK�DQ�DYHUDJH�RI���QHWV�FRXQWHG�SHU�VLWH��PDNLQJ�XS� WKH�PDMRULW\� ������RI�PDULQH�GHEULV��
UHFRUGHG��$Q�DGGLWLRQDO����LWHPV�RI�JHQHUDO�WUDVK�DQG����SODVWLF�LWHPV�ZHUH�FRXQWHG��,W�LV�QRWHG�WKDW�)),�LV�ZRUNLQJ�
ZLWK�SDUWQHUV��FRPPXQLWLHV�DQG�NH\�DFWRUV�WR�VWUHQJWKHQ�GDWD�FROOHFWLRQ��VSHFLILFDOO\�WR�HQVXUH�WKDW�PDULQH�GHEULV�
GDWD�FROOHFWLRQ�LV�FRQVLVWHQW�DFURVV�VLWHV�� 
 
.H\� WR� FRQVLGHUDWLRQV� RI�PDULQH� GHEULV�� D� ODUJH-VFDOH� FRQVWUXFWLRQ� SURMHFW� LV� SURJUHVVLQJ� ZLWKLQ� WKH� ERXQGV� RI�
%RWRP�6RNRU�1DWLRQDO�3DUN��ORFDWHG�RQ�WKH�PDLQODQG�VRPH�����PHWUHV�IURP�.6$��7KLV�GHYHORSPHQW�DFTXLUHG����
SHUFHQW�RI�&DPERGLD¶V�FRDVWOLQH�IRU����\HDUV�DQG� LQFOXGHV�WKH�FRQVWUXFWLRQ�RI�DQ�DLUSRUW��VHDSRUW��KRWHOV��D�JROI�
FRXUVH�DQG�FDVLQRV�������,W�LV�DQWLFLSDWHG�WKDW�WKH�YROXPH�RI�PDULQH�GHEULV�ZLOO�LQFUHDVH�GXH�WR�ZDVWH�JHQHUDWHG�E\�
WKLV� ODUJH-VFDOH�FRDVWDO�GHYHORSPHQW�ERWK�GXULQJ�DQG�DIWHU� LWV�FRQVWUXFWLRQ��*LYHQ� WKH� ODFN�RI�6:0�V\VWHPV�RU�������
UHJXODWLRQ�RI�WKH�SULYDWH�VHFWRU��WKHVH�GHEULV�DUH�H[SHFWHG�WR�WUDYHO�IURP�WKH�FRDVWOLQH�LQWR�WKH�RFHDQ��SRVLQJ�D�ULVN�
WR�WKH�SODQQHG�0)0$�DW�.6$� 
 

 

,Q� %ULHI�� ,QVLJKWV� IURP� �� <HDUV� RI�
5HHI�&KHFN�'DWD 
 

7KH� &DPERGLDQ� &RUDO� 5HHI� 0RQLWRULQJ������
1HWZRUN��&&501���HVWDEOLVKHG�LQ�'HFHP�
EHU� ������ KDV� FRPSLOHG� UHHI� PRQLWRULQJ�
GDWD� IURP�VXUYH\V�FRQGXFWHG� LQ�&DPERGLD�
RYHU� WKH� ODVW� QLQH� \HDUV� E\� GLIIHUHQW���������
RUJDQLVDWLRQV�LQWR�D�FHQWUDO�GDWDEDVH�� 

 

������SLHFHV�RI�GLVFDUGHG�ILVKLQJ�JHDU��QHWV�
DQG� OLQHV�� KDYH� EHHQ� REVHUYHG� RQ� �������
GLYH� VXUYH\V� VLQFH� ����� LQ� WKH� .RK� 5RQJ������������
$UFKLSHODJR�� .RK� 6GDFK� $UFKLSHODJR� DQG�
RXWHU�LVODQGV�RI�.RK�7DQJ�DQG�.RK�3ULQV�� 

 

'LYH� VXUYH\RUV� KDYH� DOVR� UHFRUGHG� WKH��������
VHULRXV� GDPDJH� WR� PDULQH� OLIH� WKDW� WKLV������
GLVFDUGHG� ILVKLQJ� JHDU� FDXVHV�� VXFK� DV�����
GDPDJH�DQG�GHDWK�WR�VRIW�DQG�KDUG�FRUDOV��
'LYH� WHDPV� RIWHQ� VSHQG� VLJQLILFDQW� WLPH���
FDUHIXOO\�FXWWLQJ�DQG�UHPRYLQJ�YDVW�OHQJWKV�
ILVKLQJ�QHWV�DQG� OLQHV� WR� UHVFXH�FRUDOV�DQG�
RWKHU�UHHI�IDXQD�� 

&
UHGLW��0

DWW�*
OXH���)

)
, 



 

��� 

������&RDVWDO�'HEULV�–�6LKDQRXNYLOOH 
 
7KH�FRDVWDO�SODVWLFV�DXGLW�DW�6LKDQRXNYLOOH�ORJJHG�D�WRWDO�RI�������SLHFHV�RI�GHEULV�DFURVV�WKUHH�EHDFKHV��EURNHQ�
GRZQ�LQWR�IRXU�VLWHV��$W�DOO�IRXU�VLWHV�SODVWLF�ZDV�WKH�PRVW�FRPPRQO\�ORJJHG�GHEULV�W\SH��PDNLQJ�XS�����RI�GHEULV�
FROOHFWHG��&LJDUHWWH�EXWWV�ZHUH� WKH�PRVW� IUHTXHQWO\� IRXQG� W\SH�RI�SODVWLF�� IROORZHG�E\�SODVWLF� IRRG�ZUDSSHUV�DQG�
SODVWLF�EDJV��0HWDO�ZDV�WKH�VHFRQG�PRVW�FRPPRQO\�ORJJHG�GHEULV�W\SH��������ZKLFK�ZDV�PRVW�RIWHQ�DOXPLQLXP�
EHYHUDJH�FDQV�DQG�IUDJPHQWV� 
 
'HEULV�DFFXPXODWLRQ�ZDV�PRVW�VHYHUH�RQ�2FFKHXWHDO�EHDFK��ZKHUH�PRUH�WKDQ�KDOI�������RI�WKH�WRWDO�DPRXQW�RI�
GHEULV�ZDV�FROOHFWHG��7KH�VKRUHOLQH�RI�2FFKHXWHDO�EHDFK�LV�D�KLJK�WUDIILF�DUHD��ZLWK�PDQ\�IRRG�YHQGRUV�RSHUDWLQJ�
QHDU�WKH�ZDWHU¶V�HGJH��ZKLFK�OLNHO\�FRQWULEXWHG�WR�WKH�KLJK�YROXPH�RI�GHEULV�DW�WKLV�VLWH��3ODVWLF�GHEULV�GHQVLW\�ZDV�
DOVR�KLJKHVW�DW�2FFKHXWHDO�EHDFK��DV�ZHOO�DV�DW�,QGHSHQGHQFH�EHDFK��7KH�VKRUHOLQH�DW�,QGHSHQGHQFH�EHDFK�KDG�
WKH�KLJKHVW�GLVWULEXWLRQ�RI�SODVWLF�GHEULV��DQ�XQH[SHFWHG�RXWFRPH�JLYHQ�WKLV�VLWH�LV�PXFK�QDUURZHU�WKDQ�WKH�RWKHU�
WKUHH�DQG�LV�VHSDUDWHG�E\�FRQFUHWH�VHDZDOO��UHVXOWLQJ�LQ�PXFK�ORZHU�SDWURQDJH��7KLV�ILQGLQJ�PD\�VXJJHVW�WKDW�WKH�
SODVWLF�GHEULV�DW�WKLV�VLWH�GLG�QRW�RULJLQDWH�IURP�WKH�ODQG�DQG�PD\�KDYH�ZDVKHG�DVKRUH�IURP�HOVHZKHUH��,W�LV�QRWHG�
WKDW�PDQ\� WRXULVW� VWDOOV�DQG� IRRG�YHQGRUV�RQ�2WUHV�DQG�2FFKHXWHDO� EHDFKHV�KDYH�FHDVHG�RSHUDWLRQ�VLQFH� WKLV�
VWXG\� WRRN�SODFH��KDYLQJ�FORVHG� LQ�-DQXDU\������DW� WKH�EHKHVW�RI�JRYHUQPHQW�DXWKRULWLHV�DFWLQJ� WR� ³UHVWRUH� WKH�
EHDXW\´�RI�WKHVH�EHDFKHV������� 
 

����6RFLR-HFRQRPLF�DQG�%HKDYLRXUDO�)DFWRUV 
 
������'HPRJUDSKLFV�	�6RFLR-(FRQRPLF�&KDUDFWHULVWLFV�-�.RK�6GDFK�9LOODJH 
 
8QGHUVWDQGLQJ�ORFDO�SHUFHSWLRQV�DQG�VRFLRHFRQRPLF�FKDUDFWHULVWLFV�LV�FUXFLDO�WR�GHWHUPLQLQJ�WKH�GULYHUV�RI�SODVWLF�
SROOXWLRQ��7KH������DQG������VRFLR-HFRQRPLF�VXUYH\V�FRQGXFWHG�E\�)),�LQ�.69�IRXQG�WKDW�SHRSOH�KDG�ORZ�OHYHOV�
RI�OLYHOLKRRG�GLYHUVLILFDWLRQ��ZLWK�PRVW�GHSHQGLQJ�RQ�ILVKLQJ�DV�WKHLU�VROH�VRXUFH�RI�LQFRPH��7KLV�LQGLFDWHV�OLPLWHG�
UHVLOLHQFH�WR�VKRFNV�DQG�VWUHVVRUV�DQG�VXJJHVWV�WKH�FRPPXQLW\�LV�KLJKO\�XQOLNHO\�WR�EH�DEOH�WR�DGDSW�WR�FKDQJHV�LQ�
VRFLDO��HFRQRPLF�DQG�HQYLURQPHQWDO�IDFWRUV��HVSHFLDOO\�WKRVH�WKDW�WKUHDWHQ�ILVKHULHV� 
 
7DEOH����.69�'HPRJUDSKLFV 

6RXUFH��.RK�6GDFK�FRPPXQH�UHFRUG�ERRN������� 
 
 
 

1R� 'HVFULSWLRQ�� 1XPEHU�RI�LQGLYLGXDOV��,'���
+RXVHKROGV��++�� 

7RWDO 

�� 3RSXODWLRQ� 0DOH �����,'V� 

�����,'V� 
)HPDOH �����,'V� 

�� +RXVHKROG�� 0DOH-KHDGHG ����++V� 

����++V� 
)HPDOH-KHDGHG ���++V� 

�� (WKQLFLW\�� .KPHU� - ����++V� 

9LHWQDPHVH - ��++V� 

�� +LJK�6FKRRO���
&RPSOHWLRQ��IURP�
*UDGH���WR������ 

0DOH ����,'V� 

����,'V� 
)HPDOH ����,'V� 

�� 2FFXSDWLRQ�DV� 
ILVKHUV�� 

3ULPDU\ ����,'V� 

6HFRQGDU\ ��,'V� 
����,'V� 



 

��� 

/LYHOLKRRGV�LQ�.69 
 
7KH�VRFLR-HFRQRPLF�VWXGLHV�FRPSOHWHG�LQ�.69�IRXQG�WKDW�����RI�PDOH�DQG������IHPDOH�UHVSRQGHQWV�VWDWHG�WKHLU�
SULPDU\� VRXUFH� RI� ++� LQFRPH� ZDV� ILVKLQJ�� 7KH� UHPDLQLQJ� ��� VWDWHG� WKHLU� SULPDU\� LQFRPH� VRXUFH� DV� JXLGLQJ����
WRXULVWV��2SHUDWLQJ�VPDOO�EXVLQHVVHV�ZDV�WKH�VHFRQG�PRVW� LPSRUWDQW�VRXUFH�RI� LQFRPH�IRU� WKH�FRPPXQLW\��DIWHU�
ILVKLQJ�� 5HVSRQGHQWV� QRWHG� WKDW� WKH� PDLQ� EXVLQHVVHV� DUH� JURFHU\� DQG� IRRG� VKRSV�� JXHVWKRXVHV� DQG� ERDW���������
VHUYLFHV��PDQ\�RI�ZKLFK�DUH�GHSHQGHQW�RQ�WRXULVWV� 
 
,Q�FRQWUDVW�WR�WKH�++�VXUYH\�GDWD�FROOHFWHG�LQ�������LW�ZDV�UHSRUWHG�LQ�WKH������VXUYH\V��1 ����WKDW�ILVKHUV�GR�QRW�
WKURZ�XVHG�QHWV�LQWR�WKH�RFHDQ�DV�WKH\�DUH�QRZ�EURXJKW�WR�WKH�LVODQG�IRU�VDOH�WR�ZDVWH�EX\HUV��ZKR�DOVR�FROOHFW�
DOXPLQLXP�FDQV���7KLV�FRXOG�UHIOHFW�DFWXDO�FKDQJHV�LQ�ZDVWH�QHW�GLVSRVDO�SUDFWLFHV��EH�DWWULEXWDEOH�WR�IDFWRUV�VXFK�
DV� DZDUHQHVV� UDLVLQJ� HIIRUWV� RU� PD\� KLJKOLJKW� WKH� H[SDQVLRQ� RI� PDUNHWV� IRU� UHF\FOHG� SURGXFWV�� +RZHYHU�� WKLV�����
GLVFUHSDQF\�FRXOG�DOVR�UHIOHFW�UHSRUWLQJ�ELDV�RU�GLIIHUHQFHV�LQ�H[SHULPHQWDO�GHVLJQ��ZLWK�WKH������UHVHDUFK�WHDP�
IRFXVLQJ�RQ�DOO�++V��DQG�WKH������UHVHDUFK�WHDP�IRFXVLQJ�VROHO\�RQ�ILVKLQJ�++V�� 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
7LPHOLQH� DQG� YLVLRQLQJ� H[HUFLVHV�ZHUH� FRQGXFWHG� DV� SDUW� RI�.,,V� DQG�)*'V��ZLWK� UHVXOWV� VXJJHVWLQJ� WKDW�PRVW��
UHVSRQGHQWV�KDG�QR�FOHDU�SRVLWLYH�YLVLRQ� IRU� WKH� IXWXUH�RI� WKHLU�YLOODJH�� WKDW� LV�� WKH\�GLG�QRW�VHH�ZKDW� WKH\�FRXOG�
FKDQJH�WR�PDNH�WKHLU�YLOODJH�EHWWHU��3DUWLFLSDQWV�DOVR�SHUFHLYHG�WKH�IXWXUH�HFRQRPLF�GHYHORSPHQW�RI�WKH�YLOODJH�WR�
EH�XQFHUWDLQ�DV� ILVKHULHV� UHVRXUFHV�ZLOO�GHFUHDVH�GXH� WR� LQFUHDVHG� ILVKLQJ�HIIRUW��7KH�PDMRULW\� ������RI� WKH�++�
UHVSRQGHQWV�VDLG�WKDW�WKH\�GLG�QRW�ZLVK�WKHLU�FKLOGUHQ�WR�EHFRPH�ILVKHUV�LQ�WKH�IXWXUH��7KLV�ZDV�DWWULEXWHG�WR�ILVKLQJ�
EHLQJ� D� FRPSHWLWLYH� DQG� SK\VLFDOO\� LQWHQVLYH� DFWLYLW\� WKDW� IDFHV� LQVWDELOLW\� GXH� WR� WKH� LQFUHDVLQJ� VFDUFLW\� RI���������
UHVRXUFHV��(FR-WRXULVP��KRZHYHU�ZDV�SHUFHLYHG�DV�DQ�HPHUJLQJ�HFRQRPLF�RSSRUWXQLW\��6XFFHVVIXO��HFR-WRXULVP�
ZLOO� UHTXLUH� SURWHFWLRQ� RI� FRDVWDO� DQG� PDULQH� HFRV\VWHPV�� DQG� HVSHFLDOO\� SHUWLQHQW� LV� WKH� UHGXFWLRQ� RI� .69¶V���
DEXQGDQW�DQG�LQHVFDSDEOH�PDULQH�SODVWLF�SROOXWLRQ�DQG�PLVPDQDJHG�ZDVWH�� 
 

&DVH�6WXG\��:DVWH�%X\LQJ 

 
6DPQDQJ�� LV� RQH� RI� WZR� ZDVWH� EX\HUV� LQ� .69�
SXUFKDVLQJ� ROG� QHWV� DQG� DOXPLQLXP� FDQV� IRU�
UHVDOH� LQ�7KDLODQG�DQG�3KQRP�3HQK��6KH�EX\V�
DURXQG���WRQQHV�SHU�PRQWK�RI�XVHG�QHWV��URSHV�
DQG�FDQV�� 

 

6DPQDQJ�EX\V�DQG�UHVHOOV�XVHG� ILVKLQJ�JHDU� LQ�
7KDLODQG�DW�WKH�IROORZLQJ�UDWHV� 

 

· *LOOQHWV��������-�������.+5�NJ�� 

· 6HLQH�QHWV�RU�WUDZO�QHWV������.+5�NJ� 

· 5RSHV������.+5�NJ�� 

 

6DPQDQJ�DOVR�VHOOV�FDQV�LQ�3KQRP�3HQK�DW�WKH�
SULFH� RI� �����-������ .+5�NJ�� � 6KH� DGYLVHG�
WKDW� VKH� GRHV� QRW� EX\� SODVWLF� ERWWOHV� EHFDXVH�
WKH\� DUH� GLIILFXOW� WR� VHOO� DQG� KDYH� D� YHU\� ORZ��
UHVDOH�YDOXH�RI�MXVW���7KDL�%DKW�NJ�� 

 

6DPQDQJ� ZRXOG� OLNH� WR� SXUFKDVH� D� FRPSDFWRU�
WR� LQFUHDVH� WKH� YROXPH� RI�ZDVWH� VKH� LV� DEOH� WR�
H[SRUW�� &RPSDFWRUV�� KRZHYHU�� FRVW� DURXQG�
86�������� PDNLQJ� VXFK� D� SXUFKDVH��������������
SURKLELWLYHO\�H[SHQVLYH�� 

��1DPH�FKDQJHG� 

&
UHGLW��%

LDQFD�5
REHUWV���)

)
, 



 

��� 

 
������3HUFHSWLRQV�DQG�$WWLWXGHV�WRZDUGV�6:0�DQG�3ODVWLF�3ROOXWLRQ 
 
.H\� ,QIRUPDQW� ,QWHUYLHZV� FRQGXFWHG� LQ� .69�� LQFOXGLQJ� GLVFXVVLRQV� ZLWK� WKH� YLOODJH� FKLHI�� KLJKOLJKWHG� WKDW� ORFDO��
DXWKRULWLHV�DUH�FRQFHUQHG�DERXW�VROLG�ZDVWH��HVSHFLDOO\�SODVWLF�ZDVWH��7KH�++�VXUYH\�UHVXOWV�IURP������UHLWHUDWHG�
WKLV��ZLWK�WKH�PDMRULW\�������RI�UHVSRQGHQWV�VWDWLQJ�WKH\�ZHUH�FRQFHUQHG�RU�YHU\�FRQFHUQHG�DERXW�SODVWLF�ZDVWH��
:KHQ� TXHVWLRQHG� DERXW� 6:0� V\VWHPV�� ���� RI� UHVSRQGHQWV� UHSRUWHG� WKDW� WKH\� DUH� KLJKO\� RU� YHU\� KLJKO\����������
FRQFHUQHG�DERXW�WKH�ODFN�RI�D�ZDVWH�FROOHFWLRQ�VHUYLFHV��7KH�PDLQ�UHDVRQ�UHVSRQGHQWV�ZHUH�FRQFHUQHG�DERXW�WKH�
ODFN� ZDVWH�PDQDJHPHQW� ZHUH� EORFNHG� ZDWHUZD\V� DQG� GUDLQV� UHVXOWLQJ� LQ� IORRGLQJ� DQG� LQFUHDVHG� ZDWHU-ERUQH���
GLVHDVHV��,QWHUHVWLQJO\��ZKHQ�DVNHG�ZKDW�SUREOHPV�SODVWLF�ZDVWH�FRXOG�FDXVH������RI��LQWHUYLHZHHV�DJUHHG�WKDW�LW�
DIIHFWV�PDULQH�ELRGLYHUVLW\��PDNLQJ� LW� WKH�PRVW�SRSXODU�DQVZHU�� IROORZHG�E\� LW�FDXVLQJ�SXEOLF�KHDOWK� LVVXHV��ZLWK�
����DJUHHPHQW���+RZHYHU��ZKHQ�DVNHG�LI�WKH\�XWLOLVH�DQ\�SODVWLF�ZDVWH�UHGXFWLRQ�PHWKRGV������RI�UHVSRQGHQWV�
VDLG��QR���:KLOVW�WKH�UHVHDUFK�ILQGLQJV�VXJJHVW�D�ORZ�OHYHO�RI�DZDUHQHVV�RI�KRZ�WR�PDQDJH�RU�DGGUHVV�SROOXWLRQ�LQ�
.6$�� VRPH� UHVLGHQWV� DUH� WDNLQJ� DFWLRQ�� )RU� H[DPSOH�� WKH� 3ULQFLSDO� RI� WKH� ORFDO� � SULPDU\� VFKRRO� KDV� VWDUWHG� D�����
SURJUDP�WR�UHGXFH�WKH�DPRXQW�RI�SODVWLF�XVHG�E\�VWXGHQWV� 
 
³3ODVWLF�ZDVWH�LV�WKH�PDLQ�SUREOHP�LQ�.RK�6GDFK�DV�PRUH�SHRSOH�GULQN�ZDWHU�IURP�SODVWLF�ERWWOHV��$W�VFKRRO�WKHUH�
DUH�FDPSDLJQV�DQG�DZDUHQHVV�UDLVLQJ�HYHQWV�IRU�SODVWLF��RQ�D�PRQWKO\�EDVLV��RUJDQL]HG�E\�WKH�GLVWULFW�DXWKRULW\��
$W�VFKRRO��,�KDYH�VWDUWHG�D�VFKRRO�SURJUDPPH�RI�QRW�XVLQJ�SODVWLF�IRU�SDFNLQJ�VWXGHQWV¶�OXQFK��7KH�SURJUDPPH�ZLOO�
EH�LPSOHPHQWHG�VWHS�E\�VWHS�DW�VFKRRO��DQG�ZLOO�EH�VXFFHVVIXO�LQ�WKH�IXWXUH�´ 
 
,Q�6LKDQRXNYLOOH��NH\�LQIRUPDQWV�IURP�WKH�KRVSLWDOLW\�DQG�WRXULVP�VHFWRUV�GHPRQVWUDWHG�HQWKXVLDVP�IRU�LPSURYHG�
6:0�DQG�FRQFHUQ�UHJDUGLQJ�LOOHJDO�GLVSRVDO�SUDFWLFHV��ZLWK�WKH�VKRUHOLQH�DQG�RFHDQ�EHLQJ�UHSRUWHG�DV�FRPPRQ�
VLWHV�IRU�LOOHJDO�GXPSLQJ��RIWHQ�E\�SULYDWH�FLWL]HQV��3HUYDVLYH�FRDVWDO�SROOXWLRQ�ZDV�UHSRUWHG�E\�DOO�LQIRUPDQWV��ZLWK�
WKH�PRVW�FRPPRQ� W\SHV�RI�683�REVHUYHG�EHLQJ��ERWWOHV��EDJV�DQG�SRO\VW\UHQH� IRRG�FRQWDLQHUV��)LVKLQJ�ZDVWH�
ZDV�DOVR�UHSRUWHG�DV�D�FRPPRQO\�REVHUYHG�FRDVWDO�GHEULV�� 

&DVH�6WXG\��1HW�0DNLQJ� 
 
7KUHH�GLVWLQFW�JURXSV�RI�QHW�PDNHUV�ZHUH�LGHQWLILHG�LQ�.69��%RUD���WKH�KHDG�RI�RQH�QHW-PDNLQJ�JURXS��
ZDV�LQWHUYLHZHG��+H�OHDGV�D�WHDP�RI�VL[�SHRSOH��RQH�PDOH��ILYH�IHPDOH��IURP�IRXU�QHLJKERXULQJ�KRXVHV��
%RUD�LV�FRQWUDFWHG�E\�ILVKHUV�WR�PDNH�QHZ�FUDE�JLOOQHWV��ZKLFK�DUH�VROG�IRU�86������SHU�GLD��,Q�RQH�GD\��
KLV� WHDP�FDQ�SURGXFH�DURXQG����GLD�RI� FUDE�JLOOQHWV��DQG�HDFK�SHUVRQ�HDUQV�DURXQG�86�������D�GD\�
IURP�WKLV�HQWHUSULVH��7KHUH�LV�FXUUHQWO\�KLJK�GHPDQG�IURP�ILVKHUV�IRU�FUDE�JLOOQHWV��DQG�%RUD�DGYLVHG�
WKDW�EXVLQHVV�LV�ERRPLQJ��+H�QRWHG�WKDW�QHWV�DUH�XVHG�IRU�DURXQG�����PRQWKV��DW�ZKLFK�SRLQW�WKH\�DUH�������
FROOHFWHG�IURP�ILVKHUV�DQG�VROG�WR�ZDVWH�EX\HUV�RQ�WKH�LVODQG�� 
 
7KH� SUHYDOHQFH� RI� IHPDOH� DFWRUV� DFURVV� ERWK� QHW� PDNLQJ� DQG� ZDVWH� EX\LQJ� OLYHOLKRRGV� SUHVHQWV� DQ�����
RSSRUWXQLW\�IRU�JHQGHU�LQFOXVLRQ�VWUDWHJLHV�ZLWKLQ�LQWHUYHQWLRQV�WR�UHGXFH�PDULQH�SODVWLF�SROOXWLRQ�� 

��1DPH�FKDQJHG� 

&
UHGLW��3

DEOR�6
LQRYDV���)

)
, 



 

��� 

����*RYHUQDQFH�DQG�0DQDJHPHQW�6\VWHPV 
 
������6ROLG�:DVWH�0DQDJHPHQW�-�.RK�6GDFK�9LOODJH 
 
,Q�������D�ZDVWH�FROOHFWLRQ�V\VWHP�ZDV�HVWDEOLVKHG�E\�D� ORFDO�EXVLQHVVPDQ� LQ�.69��:DVWH�ZDV�FROOHFWHG�DQG��
LQFLQHUDWHG�DSSUR[LPDWHO\�����PHWHUV�IURP�WKH�FRPPXQH�FHQWUH��+RZHYHU��E\������WKLV�VHUYLFH�KDG�FHDVHG�IRU�
WKH�IROORZLQJ�UHDVRQV� 
 

· WKH�VHUYLFH�ZDV�QRW�UHJXODU�DQG�WLPLQJ�IRU�ZDVWH�SLFN-XSV�ZDV�QRW�HVWDEOLVKHG� 

· WKH�VHUYLFH�GLG�QRW�FRYHU�DOO�DUHDV� LQ� WKH�FRPPXQH�� IRU�H[DPSOH��SHRSOH� OLYLQJ�RQ� WKH�SLHU�GLG�QRW��
UHFHLYH�WKH�VHUYLFH��DQG� 

· WKHUH�ZDV�QR�SURSHU�VWUDWHJ\�RI� IHH�FROOHFWLRQ�� LQ� WKDW� WKH�FRQWUDFWRU�KDG�WR�YLVLW�HDFK�KRXVHKROG�WR�
FROOHFW�IHHV� 

 
6LQFH�WKLV�VHUYLFH�FHDVHG�WKHUH�KDV�EHHQ�QR�ZDVWH�FROOHFWLRQ�LQ�.69� 
 
:LOOLQJQHVV�WR�3D\�IRU�:DVWH�&ROOHFWLRQ 

 
 

 
 
 

1LQHW\-WZR�SHUFHQW�RI�UHVSRQGHQWV�ZHUH�ZLOOLQJ�WR�SD\�IRU�ZDVWH�FROOHFWLRQ�VHUYLFHV�LQ�.69��2I�WKH�����UHVSRQG�
HQWV�ZLOOLQJ�WR�SD\��������VDLG�WKH\�ZRXOG�SUHIHU�FXUE�VLGH���KRXVH-WR-KRXVH�FROOHFWLRQ�DQG�PRVW�SUHIHUUHG�WR�SD\�
DURXQG� 86��� SHU� PRQWK� LQ� IHHV�� 7KH�PDMRULW\� SUHIHUUHG� WR� SD\� IHHV� DV� SDUW� RI� WKHLU� HOHFWULFLW\� ELOO� ������� DQ�������
RXWFRPH�WKDW�ZRXOG�UHTXLUH�ORFDO�DXWKRULWLHV�WR�QHJRWLDWH�ZLWK�WKH� LVODQG¶V�HOHFWULFLW\�FRPSDQ\��ZKLFK�LV�SULYDWHO\�
RZQHG�E\�D�FRPPXQLW\�PHPEHU��$�IHDVLELOLW\�VWXG\� LV�QHFHVVDU\�WR�GHWHUPLQH�ZKDW�PHWKRGV�RI�ZDVWH�PDQDJH�
PHQW� DUH� VXLWDEOH� IRU�.69�� DQG� WKH� DPRXQW� RI� IHHV� UHTXLUHG� IRU� VHUYLFHV� WR� EH� ERWK� DFFHVVLEOH� DQG� ILQDQFLDOO\���
YLDEOH� 
 
$OWKRXJK�WKH�PDMRULW\�RI�UHVSRQGHQWV�ZHUH�ZLOOLQJ�WR�SD\�IRU�ZDVWH�FROOHFWLRQ�����DGYLVHG�WKH\�ZHUH�QRW��FLWLQJ�WKH�
IROORZLQJ�UHDVRQV� 
 

· ,�FDQQRW�DIIRUG�ZDVWH�FROOHFWLRQ������� 

· WKH�SUHYLRXV�ZDVWH�FROOHFWLRQ�VHUYLFH�ZDV�QRW�VXIILFLHQW������� 

· WKH� ORFDO� JRYHUQPHQW� VKRXOG� SD\� RU� EH� UHVSRQVLEOH� IRU� ZDVWH� FROOHFWLRQ�� DQG� WKHUH� LV� QR� QHHG� IRU����
LQGLYLGXDO�SDUWLFLSDWLRQ������� 

· ,�DP�VDWLVILHG�ZLWK�WKH�FXUUHQW�VLWXDWLRQ��DQG�SUHIHU�WR�GXPS�GLUHFWO\�LQWR�WKH�VHD��������DQG�RU 

· ,�GRQ¶W�EHOLHYH�WKH�ZDVWH�FROOHFWLRQ�VHUYLFH�ZRXOG�DFWXDOO\�KDSSHQ�DQG�RU�ZDVWH�FROOHFWLRQ�VHUYLFHV�DUH�
XQUHDOLVWLF������� 

 
������6ROLG�:DVWH�0DQDJHPHQW�-�6LKDQRXNYLOOH 
 
4XDOLWDWLYH�GDWD�FROOHFWHG�LQ�6LKDQRXNYLOOH�VXJJHVWV�WKDW�WKH�FLW\¶V�6:0�V\VWHP�LV�RYHUZKHOPHG�DQG�RSHUDWLQJ�DW�
D� VXE-RSWLPDO� OHYHO�� UHSRUWHGO\� GXH� WR� D� ODFN� RI� JRYHUQPHQW� VXSSRUW� DQG� UHVRXUFLQJ�� ,PSURSHU� ZDVWH� GLVSRVDO�
SUDFWLFHV�E\�ERWK�EXVLQHVVHV�DQG�LQGLYLGXDO�++V�H[DFHUEDWH�WKHVH�V\VWHPLF�DQG�JRYHUQDQFH�LVVXHV��.H\�,QIRUP�
DQW�,QWHUYLHZV�VXJJHVW�WKDW�EHWZHHQ���-�����RI�ZDVWH�LV�W\SLFDOO\�FROOHFWHG��'HVSLWH�WKLV��FXVWRPHU�GLVVDWLVIDFWLRQ�
DQG� XQFHUWDLQW\� ZHUH� FOHDU�� ZLWK� LQIRUPDQWV� H[SUHVVLQJ� GRXEW� DERXW� WKH� HIIHFWLYHQHVV� RI� WKH� ZDVWH� FRQWUDFWRU��
.6:0���2QH�LQIRUPDQW�VWDWHG�WKH\�REVHUYHG�JDUEDJH�FROOHFWRUV�GXPSLQJ�ZDVWH�LQWR�D�ILHOG�RQFH�WKH�WUXFNV�ZHUH�
IXOO��KRZHYHU�WKLV�ZDV�QRW�VXEVWDQWLDWHG�E\�.6:0��,QWHUYLHZV�ZLWK�WKH�6LKDQRXNYLOOH�0XQLFLSDOLW\�KLJKOLJKWHG�WKH�
QHHG�WR�PRQLWRU�WKH�SHUIRUPDQFH�RI�6:0�FRQWUDFWRUV��2YHUDOO�� LQIRUPDQWV�ZHUH�ZLOOLQJ�WR�SD\�PRUH�WR�UHFHLYH�D�
KLJKHU�TXDOLW\�VHUYLFH��EXW�DOVR�VDLG�WKDW�WKH�JRYHUQPHQW�VKRXOG�SURYLGH�VRPH�IXQGLQJ�WR�LPSURYH�6:0�VHUYLFHV��
LQFOXGLQJ�WKURXJK�WD[DWLRQ� 

,�UHDOO\�ZRUU\�DERXW�SODVWLF�ZDVWH�RQ�WKH�LVODQG��ZKLFK�FRPHV�IURP�WRXULVWV�DQG�ORFDO�UHVLGHQWV«,�DP� 
ZLOOLQJ�WR�SD\�IRU�WKH�FROOHFWLRQ�VHUYLFH� 
 

.RK�6GDFK�9LOODJH�5HVLGHQW ´ ³ 

�,W�LV�QRWHG�WKDW�.6:0�ZDV�WKH�ZDVWH�FRQWUDFWRU�DW�WKH�WLPH�RI�GDWD�FROOHFWLRQ��KRZHYHU��WKH\�UHSRUWHGO\�QR�ORQJHU�DFW�LQ�WKLV�FDSDFLW\�� 



 

��� 

.H\�,QIRUPDQW� ,QWHUYLHZV�ZLWK�.6:0�LOOXVWUDWHG�WKDW� WKH\�SHUFHLYH�WKH�JRYHUQPHQW� WR�EH�D�FUXFLDO�SOD\HU� LQ� WKH�
LPSURYHPHQW�RI�6:0�V\VWHPV�DQG�DGGUHVVLQJ�FRDVWDO�SODVWLF�SROOXWLRQ��7KH\�SULRULWLVHG�JRYHUQPHQW�VXSSRUW� LQ�
WKH�IRUP�RI�WHFKQLFDO�JXLGDQFH�DQG�UHVRXUFLQJ��DGYLVLQJ�WKDW�WKH\�DUH�UHTXLUHG�WR�SD\�WKH�JRYHUQPHQW�WR�RSHUDWH��
.6:0�DOVR�KLJKOLJKWHG�WKH�GLIILFXOW\�RI�IHH�FROOHFWLRQ�DQG�DFFHVV�WR�WKH�SURYLQFH¶V�ODQGILOO��HPSKDVL]LQJ�WKDW�WKLV�
DQG�RWKHU�H[SHQVHV�XQGHUFXW�SURILWDELOLW\�� 
 
:KHQ�TXHVWLRQHG�DERXW�WKH�WHFKQLFDO�FDSDFLW\�DQG�DYDLODELOLW\�RI�VWDII��.6:0�DGYLVHG�WKDW�DQ�DGHTXDWHO\�VNLOOHG�
ZRUNIRUFH� GRHV� QRW� H[LVW� LQ�6LKDQRXNYLOOH�� .6:0�VXJJHVWHG� WKDW� DQ� LPSURYHG� V\VWHP�FRXOG� LQFOXGH� VRUWLQJ� RI�
ZDVWH�SULRU� WR�FROOHFWLRQ�� ,W� LV�QRWHG�WKDW�FOHDQLQJ�DQG�VHSDUDWLRQ�RI�ZDVWH� LV�QRW�FRPPRQ�LQ�&DPERGLD��GHVSLWH�
EHLQJ�VHW�RXW� LQ�6XE-'HFUHH������DQG�ZRXOG� UHTXLUH�QHZ�KDELWV� WR�EH� IRUPHG��)URP�.6:0¶V�SHUVSHFWLYH�� WKH��
HFFKD\�SOD\� DQ� LPSRUWDQW� UROH� LQ�6:0�V\VWHPV��DQG�ZLWKLQ� WKHLU� FRPSDQ\�PRGHO��ZRUNHUV�FDQ�FROOHFW� DQG�VHOO��
UHF\FODEOHV�IRU�SHUVRQDO�SURILW�� 
 
������6ROLG�:DVWH�0DQDJHPHQW�–�.RK�5RQJ�$UFKLSHODJR 
 
,Q�.5$��6:0�VHUYLFHV�DUH�GHOLYHUHG�WR�VRPH�FRPPXQLWLHV�E\�D�ORFDO�EXVLQHVV�RZQHU��7KLV�V\VWHP�LQYROYHV�WKH�
EXVLQHVV�RZQHU� FRRUGLQDWLQJ� WKH�FROOHFWLRQ�DQG� WUDQVSRUW� RI�ZDVWH� IURP�PXOWLSOH� VLWHV� LQ� WKH�DUFKLSHODJR� WR� WKH�
PDLQODQG��ZKHUH�.6:0�WUDQVSRUWV� WKH�ZDVWH�IURP�WKH�SRUW� WR� WKH� ODQGILOO� LQ�3UHDK�6LKDQRXN��$FFRUGLQJ�WR� ORFDO�
DXWKRULWLHV��WKLV�EXVLQHVV�RZQHU�KDV�D�KLJK�OHYHO�RI�LQWHUHVW�LQ�6:0�EHFDXVH�PLVPDQDJHG�ZDVWH�SRVHV�D�WKUHDW�WR�
WKHLU�WRXULVP-FHQWULF�EXVLQHVVHV��7KH�FXUUHQW�6:0�V\VWHP�LQ�.5$��ZKLOVW�HVVHQWLDO�JLYHQ�WKH�ODFN�RI�DOWHUQDWLYHV��
LV�EDVHG�VROHO\�RQ�WKH�LQLWLDWLYH�RI�RQH�LQGLYLGXDO�ZLWK�XQNQRZQ�WHFKQLFDO�FDSDFLW\�DQG�PLQLPDO��LI�DQ\��UHJXODWLRQ��
PRQLWRULQJ�RU�DFFRXQWDELOLW\��$QHFGRWDO�UHSRUWV�VXJJHVW�WKDW�ZDVWH�OHDNDJH�LQWR�WKH�RFHDQ�GXULQJ�WUDQVSRUW� LV�DQ�
LVVXH�� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

$�EDJ�RI�UXEELVK�RQ�D�SRSXODU�WRXULVW�EHDFK�LQ�WKH�.RK�5RQJ�$UFKLSHODJR��&UHGLW��%LDQFD�5REHUWV���)), �� 



 

��� 

����6WDNHKROGHU�/DQGVFDSH 
 
5HVHDUFK�WHDPV�LQYHVWLJDWHG�WKH�VWDNHKROGHU�ODQGVFDSH�LQ�.RK�.RQJ�DQG�6LKDQRXN�SURYLQFHV�WKURXJK�D�VHULHV�RI�
.,,V��,W�ZDV�FRQVLVWHQWO\�UHSRUWHG�E\�VWDNHKROGHUV�WKDW�PLVPDQDJHG�VROLG�ZDVWH�DQG�SODVWLF�SROOXWLRQ�LV�DQ�DFXWH�
DQG�ZLGHVSUHDG� LVVXH�RI�KLJK�LPSRUWDQFH��7KH�PDMRULW\�RI� LQIRUPDQWV�IUDPHG�PDULQH�SODVWLF�SROOXWLRQ�DV�D�6:0�
LVVXH��ZLWK�PDQ\�UHSRUWLQJ�GHILFLHQFLHV�RI�6:0�V\VWHPV�DV�WKH�FDXVH�RI�PDULQH�SODVWLF�SROOXWLRQ��$Q�XUJHQW�QHHG�
IRU� VWURQJ� FROODERUDWLRQ� EHWZHHQ� VWDNHKROGHUV� ZDV� LGHQWLILHG� DV� DQ� HVVHQWLDO� FRPSRQHQW� LQ� GHVLJQLQJ� DQG���������
LPSOHPHQWLQJ�HIIHFWLYH�6:0�V\VWHPV�	�SODVWLF�SROOXWLRQ�UHGXFWLRQ�VWUDWHJLHV��.H\�ILQGLQJV�DUH�VHW�RXW�EHORZ� 
 
������3XEOLF�6HFWRU� 
,QIOXHQFH��+LJK 
,QWHUHVW��+LJK 
 
3XEOLF�VHFWRU�DFWRUV��VSHFLILFDOO\�WKRVH�ZLWKLQ�WKH�5*&��DUH�NH\�WR�UHGXFLQJ�PDULQH�SODVWLF�SROOXWLRQ��ZLWK�VFRSH�WR�
HQDFW�FKDQJH�WKURXJK�D�QXPEHU�RI�DYHQXHV��LQFOXGLQJ� 
 

�� 2SHUDWLRQDOLVLQJ�H[LVWLQJ�SROLFLHV��OHJLVODWLRQ�DQG�RWKHU�JRYHUQDQFH�PHFKDQLVPV� 
�� %ULGJLQJ�JRYHUQDQFH�JDSV�DQG�VWUHQJWKHQLQJ�V\VWHPV� WR� VXSSRUW� RWKHU�DFWRUV�DQG�VWDNHKROGHUV� WR�

UHGXFH�PDULQH�SODVWLF�SROOXWLRQ� 
�� ,PSOHPHQWLQJ��PDQDJLQJ� DQG�PRQLWRULQJ� 6:0� V\VWHPV� �LQFOXGLQJ� LQIUDVWUXFWXUH� GHYHORSPHQW� DQG�

HQVXULQJ�6:0�V\VWHPV�DUH�DSSURSULDWHO\�UHVRXUFHG�� 
�� 'HOLYHULQJ�HGXFDWLRQ�DQG�RXWUHDFK�DFWLYLWLHV��HVSHFLDOO\�IRU�FRPPXQLW\�EHQHILFLDULHV�DQG�RWKHU�ORFDOO\�

IRFXVHG�DFWRUV� 
�� (QJDJLQJ�DQG�UHJXODWLQJ�WKH�SULYDWH�VHFWRU�� 
�� )RVWHULQJ�FROODERUDWLRQ�ZLWK�RWKHU�DFWRUV�DQG�VWDNHKROGHUV��DQG�HQVXULQJ� LQWHU-DQG-FURVV-PLQLVWHULDO�

FRRSHUDWLRQ�LV�WDNLQJ�SODFH��DQG 
�� )DFLOLWDWLQJ� DQG� UDWLI\LQJ� WUDQVERXQGDU\�� UHJLRQDO� DQG� LQWHUQDWLRQDO� DJUHHPHQWV�� DQG� FRRUGLQDWLQJ��

DVVRFLDWHG�IXQGLQJ�DQG�VXSSRUW�PHFKDQLVPV�IURP�WKHVH�VRXUFHV� 
 
$OO�NH\� LQIRUPDQWV�LQWHUYLHZHG��LQFOXGLQJ�JRYHUQPHQW�LQIRUPDQWV�DQG�WKRVH�IURP�RWKHU�VHFWRUV��YLHZHG�WKH�5*&�
DV�WKH�SULPDU\�DFWRU�IRU�UHGXFLQJ�PDULQH�SODVWLF�SROOXWLRQ��7KH�SHUFHSWLRQ�RI�LQIRUPDQWV�RXWVLGH�RI�JRYHUQPHQW��LV�
WKDW�DXWKRULWLHV�DUH�QRW�PHHWLQJ�WKH�H[SHFWDWLRQV�RU�QHHGV�RI�WKHLU�FRQVWLWXHQWV�ZLWK�UHJDUGV�WR�6:0�� 
 
2SSRUWXQLWLHV�WR�VWUHQJWKHQ�JRYHUQPHQW-OHG�DFWLRQ� 
 
&RRUGLQDWLQJ�DFWLRQ�	�GHOHJDWLQJ�ZLWK�FODULW\��$V�WRXFKHG�XSRQ�SUHYLRXVO\��WKH�UROHV�DQG�UHVSRQVLELOLWLHV�
VHW� RXW� LQ� WKH� VXE-GHFUHHV� RI� &DPERGLD� FDQ� EH� DPELJXRXV�� $� UHSUHVHQWDWLYH� IURP� 3URYLQFLDO� 'HSDUWPHQW� RI�����
(QYLURQPHQW� �3'R(��� DGYLVHG� WKDW� WHFKQLFDO� VXSSRUW� DQG� OHJDO� DGRSWLRQ� RI� ZDVWH� PDQDJHPHQW� LQ� FRPPXQHV�
VKRXOG�EH� IDFLOLWDWHG�E\� WKH�GHSDUWPHQW��ZKLOH� FRPPXQH�FRXQFLOV�SOD\� D� NH\� UROH�DV� LPSOHPHQWHUV�DQG�V\VWHP�
PRQLWRUV��,W�UHPDLQV�XQFOHDU��KRZHYHU�ZKDW�VXSSRUW�KDV�EHHQ�SURYLGHG�E\�QDWLRQDO�DQG�SURYLQFLDO�JRYHUQPHQW�WR�
HQDEOH� FRPPXQH�DXWKRULWLHV� WR� DGRSW� VXFK� D� UROH�� � $Q� LQIRUPDQW� IURP� WKH�6LKDQRXNYLOOH�0XQLFLSDOLW\� FDOOHG� IRU�
FOHDUO\�GHILQHG�UROHV�ZLWKLQ�WKH�PXQLFLSDOLW\�WR�HQDEOH�WKHP�WR�DFW�DV�WKH�UHJXODWRU\�DJHQF\�UHVSRQVLEOH�IRU�PDQDJ�
LQJ�6:0�FRQWUDFWRUV��7KH�6LKDQRXNYLOOH�'HSDUWPHQW�RI�7RXULVP�DOVR�FDOOHG�IRU�FOHDUHU�GHOLQHDWLRQ�RI�UHVSRQVLELOLW\�
LQ�FRDVWDO�DUHDV��HPSKDVLVLQJ�WKH�QHHG�WR�FROOHFW�HYLGHQFH�DQG�PLQLPLVH�SROOXWLRQ�DW�FRDVWDO�VLWHV� 
 
8WLOLVLQJ� H[LVWLQJ� JRYHUQDQFH� PHFKDQLVPV��7KH�.,,V�KLJKOLJKWHG� WKDW� WKHUH� LV� OLPLWHG�DZDUHQHVV�RI� WKH��
H[LVWLQJ�6:0�DQG�SODVWLF�PDQDJHPHQW�SROLFLHV�DQG�OHJLVODWLRQ�DFURVV�YDULRXV�OHYHOV�RI�JRYHUQPHQW��)RU�H[DPSOH��
D�QXPEHU�RI� JRYHUQPHQW� LQIRUPDQWV� FDOOHG� IRU� LQFUHDVHG�HQIRUFHPHQW�DQG� WKH� GHYHORSPHQW�RI� UHJXODWLRQV��EXW�
ZHUH�XQDZDUH�RI�WKH�H[LVWLQJ�UHJXODWLRQV�VHW�RXW�LQ�VXE-GHFUHHV�RU�XQGHU�ZKRVH�UHPLW�HQIRUFHPHQW�ZRXOG�IDOO��7KH�
ODFN� RI� DZDUHQHVV� RI� H[LVWLQJ� JRYHUQDQFH� IUDPHZRUNV�� KLJKOLJKWV� WKH� QHHG� IRU� FDSDFLW\� EXLOGLQJ� WR� HQDEOH���������
LQIRUPHG�DFWLRQ�DQG�OHDGHUVKLS�� 
 
&ODULI\LQJ� UHVRXUFLQJ� DQG� HQVXULQJ� ILQDQFLDO� VXVWDLQDELOLW\�� $� ODFN� RI� IXQGLQJ� ZDV� FLWHG� E\� PDQ\����������
JRYHUQPHQW� LQIRUPDQWV� DV� D� EDUULHU� WR� 6:0� V\VWHP� HVWDEOLVKPHQW�� HIIHFWLYHQHVV� DQG� VXVWDLQDELOLW\�� 6RPH������
JRYHUQPHQW�LQIRUPDQWV�DGYLVHG�WKDW�QR�IXQGLQJ�LV�SURYLGHG�WR�VXSSRUW�6:0�VWUDWHJLHV��ZKLOVW�RWKHUV�UHSRUWHG�WKH\�
KDYH� OLPLWHG� UHVRXUFHV�� *RYHUQPHQW� LQIRUPDQWV� KLJKOLJKWHG� FKDOOHQJHV� DURXQG� WKH� JHRJUDSKLF� DQG� ORJLVWLFDO���
FRPSOH[LWLHV�RI�FRDVWDO�DQG�LVODQG�VLWHV��HPSKDVL]LQJ�WKH�LPSDFW�RI�WKLV�RQ�SURILWDELOLW\�DQG�VXVWDLQDELOLW\�RI�6:0�
VHUYLFHV��DQG�SROOXWLRQ�UHGXFWLRQ�VWUDWHJLHV�PRUH�EURDGO\�� 



 

��� 

+HLJKWHQLQJ� WUDQVSDUHQF\� 	� DFFRXQWDELOLW\��7KH�QHHG�IRU�KHLJKWHQHG�WUDQVSDUHQF\�ZDV�QRW�HPSKDVL]HG�
E\�JRYHUQPHQW�LQIRUPDQWV�WKHPVHOYHV�EXW�UDWKHU�ZDV�KLJKOLJKWHG�E\�LQIRUPDQWV�RXWVLGH�RI�JRYHUQPHQW��LQFOXGLQJ�
WKH�6:0�FRQWUDFWRU��.6:0��0LVPDQDJHPHQW�DQG� LQHIILFLHQW�XVH�RI� IXQGV�ZDV�D� UHFXUULQJ� WKHPH��XQGHUPLQLQJ�
SHUFHLYHG�SROLWLFDO�HIILFDF\��:KLOVW�LQIRUPDQWV�H[SUHVVHG�ZLOOLQJQHVV�WR�SD\�PRUH�IRU�LPSURYHG�VHUYLFHV��WKLV�ZDV�
RQO\�ZKHUH�PRQH\�ZRXOG�EH�XVHG�DV�LQWHQGHG� 
 
:LWK�UHJDUGV�WR�TXDOLW\�RI�6:0�VHUYLFHV��LW�LV�WKH�UHVSRQVLELOLW\�RI�JRYHUQPHQW�DFWRUV�WR�PRQLWRU�6:0�FRQWUDFWRUV��
KRZHYHU��WKHUH�DUH�FXUUHQWO\� OLPLWHG�PHDVXUHV�LQ�SODFH�WR�GR�VR��$V�SUHYLRXVO\�PHQWLRQHG��WKH�5*&�LV�FXUUHQWO\�
UHYLHZLQJ� WKH� FRQWUDFWV� RI� DOO� PDMRU� 6:0� VHUYLFH� SURYLGHUV� LQ� &DPERGLD�� ZLWK� WKH� YLHZ� WR� GHYHORSLQJ� FOHDUHU����
SHUIRUPDQFH�LQGLFDWRUV�DQG�LPSURYLQJ�WUDQVSDUHQF\�DQG�DFFRXQWDELOLW\�RI�6:0�FRQWUDFWRUV��� 
 
2WKHU�SXEOLF�VHFWRU�VWDNHKROGHUV�WKDW�DUH�NH\�WR�DGGUHVVLQJ�PDULQH�SODVWLF�SROOXWLRQ�LQFOXGH��EXW�ZHUH�QRW�GLUHFWO\�
LQWHUYLHZHG�� 
 

· (GXFDWLRQ�VHFWRU�DFWRUV�VXFK�DV�HGXFDWLRQ�LQVWLWXWLRQV�DQG�DFDGHPLD��ZKR�DUH�HVVHQWLDO�WR�EULGJLQJ�
NQRZOHGJH�JDSV�DQG�EXLOGLQJ�D�SLSHOLQH�RI�ORFDO�WHFKQLFDO�H[SHUWLVH� 

· /DZ�HQIRUFHUV�DQG�UHJXODWRUV��LQFOXGLQJ�&)L¶V��DQG 

· +HDOWK�VHFWRU�DFWRUV��ZLWK�ZKRP�WKHUH�KDV�EHHQ�OLPLWHG�HQJDJHPHQW�WR�GDWH�GHVSLWH�WKH�KHDOWK�ULVNV�
SUHVHQWHG�E\�SODVWLF�SROOXWLRQ�DQG�PLVPDQDJHG�ZDVWH�� 

 
,QFUHDVHG�HQJDJHPHQW�ZLWK�WKHVH�DFWRUV�LV�UHFRPPHQGHG�PRYLQJ�IRUZDUG�� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

$�FRPPXQLW\�FOHDQ�XS�LQ�3UHN�6DYH\�9LOODJH��.RK�5RQJ�$UFKLSHODJR���&UHGLW��%LDQFD�5REHUWV���)), �� 



 

��� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
������/RFDO�&RPPXQLW\ 
,QIOXHQFH��/RZ 
,QWHUHVW��+LJK 
 
&RPPXQLW\� PHPEHUV� DUH� NH\� EHQHILFLDULHV� ZLWK� D� KLJK� OHYHO� RI� LQWHUHVW� LQ� HVWDEOLVKLQJ� DQG� LPSURYLQJ� ZDVWH����
PDQDJHPHQW�V\VWHPV�DQG�UHGXFLQJ�PDULQH�SODVWLF�SROOXWLRQ��'HVSLWH�WKLV��FRPPXQLW\�PHPEHUV�FXUUHQWO\�KDYH�ORZ�
SRZHU� DQG� LQIOXHQFH�� ZLWK� OLPLWHG� RSSRUWXQLWLHV� WR� HIIHFW� JRYHUQPHQW� DFWLRQ� DQG�RU� PLQLPDO� DYHQXHV� WR� UDLVH�����
FRQFHUQV�ZKHQ�V\VWHPV�DUHQ¶W�ZRUNLQJ�DW�DQ�RSWLPDO�OHYHO�� 
 
2SSRUWXQLWLHV�WR�VWUHQJWKHQ�FRPPXQLW\�HQJDJHPHQW�DQG�LQFUHDVH�DJHQF\� 
 
)HHGEDFN�DQG�JULHYDQFH�PHFKDQLVPV��*DSV�DURXQG�JULHYDQFH�DQG�RU�IHHGEDFN�PHFKDQLVPV�ZHUH�LGHQWL�
ILHG�DV�D�EDUULHU��GLVLQFHQWLYLVLQJ�FRPPXQLW\�HQJDJHPHQW��,W�LV�UHFRPPHQGHG�WKDW�LQWHUYHQWLRQV�WR�DGGUHVV�PDULQH�
SODVWLF� SROOXWLRQ� LQFRUSRUDWH� IHHGEDFN� DQG� JULHYDQFH� PHFKDQLVPV� WR� KHLJKWHQ� DFFRXQWDELOLW\�� HPSRZHU� ORZ������
LQIOXHQFH�VWDNHKROGHUV�DQG�RSWLPL]H�LQWHUYHQWLRQV�LQ�UHVSRQVH�WR�FRPPXQLW\�QHHGV� 
 
(GXFDWLRQ� DQG� RXWUHDFK��(GXFDWLRQ�DQG�FRPPXQLW\�RXWUHDFK�DFWLYLWLHV�ZHUH�LGHQWLILHG�E\�LQIRUPDQWV�DV�
DQ�HIIHFWLYH�PHDQV�HQJDJH�FRPPXQLWLHV�LQ�HQYLURQPHQWDO�VWHZDUGVKLS�EHKDYLRXUV�DQG�IRVWHU�FRPPXQLW\�SULGH� 
 
&ROODERUDWLYH� DQG� SDUWLFLSDWRU\� DSSURDFKHV��&ROODERUDWLYH�DQG�FRQVXOWDWLYH�DSSURDFKHV�DUH�HVVHQWLDO�WR�
VXFFHVV�� DQG� FDSDFLW\� EXLOGLQJ� RI� SURYLQFLDO� DQG� ORFDO� DXWKRULWLHV� LV� UHFRPPHQGHG� WR� VXSSRUW� WKHVH� DFWRUV� WR����
XWLOLVH�VXFK�DSSURDFKHV�LQ�WKH�GHYHORSPHQW�RI�SROOXWLRQ�UHGXFWLRQ�VWUDWHJLHV� 
 
������3ULYDWH�6HFWRU 
,QIOXHQFH��0RGHUDWH�WR�KLJK 
,QWHUHVW��9DULHV�GHSHQGLQJ�RQ�VHFWRU 
 
%URDGO\�VSHDNLQJ��SULYDWH�VHFWRU�DFWRUV�DW�FRDVWDO�VLWHV�DUH�ERWK� LPSDFWHG�E\��DQG�JHQHUDWRUV�RI��PDULQH�SODVWLF�
SROOXWLRQ�� *LYHQ� WKDW� SROOXWLRQ� FDQ� WKUHDWHQ� SURILWDELOLW\�� SULYDWH� VHFWRU� DFWRUV� FDQ� EH� KLJKO\� HQWKXVLDVWLF� DQG������
LQWHUHVWHG�VWDNHKROGHUV��7KH� ILQGLQJV�KLJKOLJKW� WKH�QHHG� WR�HQJDJH� WKH�SULYDWH�VHFWRU� LQ�PDULQH�SODVWLF�SROOXWLRQ�
LQWHUYHQWLRQV��DQG�DUH�EURNHQ�GRZQ�E\�VHFWRU�EHORZ��� 
 

0DQJURYH�SODQWLQJ��.RK�5RQJ�$UFKLSHODJR��&UHGLW��-HUHP\�+ROGHQ����)), 



 

��� 

:DVWH�0DQDJHPHQW� &RQWUDFWRUV��+LVWRULFDOO\�6:0�VHUYLFHV�LQ�&DPERGLD�KDYH�EHHQ�GHOLYHUHG�E\�SULYDWH�
FRQWUDFWRUV� �ERWK� EXVLQHVVHV� DQG� LQGLYLGXDOV��� )XUWKHU� GHWDLOV� FDQ� EH� IRXQG� LQ� VHFWLRQ� ������ �DERYH��� KRZHYHU��
LQWHUYLHZV�ZLWK�.6:0�VXJJHVW�WKH\�DUH�KLJK�LQWHUHVW��ORZ�LQIOXHQFH�VWDNHKROGHUV� 
 
7RXULVP� DQG� KRVSLWDOLW\�� 7KH� WRXULVP� DQG� KRVSLWDOLW\� VHFWRUV� DUH� KLJK� LQIOXHQFH� DQG� KLJK� LQWHUHVW������
VWDNHKROGHUV��HVSHFLDOO\�DV�VHFWRUV�WKDW�ERWK�FRQWULEXWH�WR��DQG�DUH�LPSDFWHG�E\��PLVPDQDJHG�ZDVWH�DQG�SODVWLF�
SROOXWLRQ�� 
 
&RQVWUXFWLRQ� 	� GHYHORSPHQW�� :KLOVW� QR� VWDNHKROGHUV� IURP� WKHVH� VHFWRUV� ZHUH� GLUHFWO\� LQWHUYLHZHG�������
LQIRUPDQWV�LGHQWLILHG�FRQVWUXFWLRQ�FRPSDQLHV�DQG�SURSHUW\�GHYHORSHUV�DV�NH\�ZDVWH�JHQHUDWRUV�DQG�SHUSHWUDWRUV�
RI�LOOHJDO�GLVSRVDO��,QYHVWLJDWLRQ�LQWR�ZDVWH�JHQHUDWLRQ�DQG�PDQDJHPHQW�E\�WKHVH�VHFWRUV�LV�UHFRPPHQGHG� 
 
2WKHU�NH\�SULYDWH�VHFWRU�DFWRUV�LQFOXGH��EXW�ZHUH�QRW�GLUHFWO\�LQWHUYLHZHG�E\�WKH�UHVHDUFK�WHDPV��� 
 

· 3ODVWLF�LPSRUWHUV�DQG�H[SRUWHUV� 

· 3ODVWLFV�DOWHUQDWLYH�SURYLGHUV��DQG 

· 6PDOO�EXVLQHVV�RZQHUV��HVSHFLDOO\�UHWDLO�VKRSV��IRRG�YHQGRUV�DQG�PDUNHW�VHOOHUV�������� 
 
,W� LV�UHFRPPHQGHG�WKDW�VWDNHKROGHUV�IURP�WKHVH�VHFWRUV�EH�HQJDJHG�WR� LQIRUP�DQG�VXSSRUW�VWUDWHJLHV�WR�UHGXFH�
PDULQH�SODVWLF�SROOXWLRQ� 

 
������7KLUG�6HFWRU� 
,QIOXHQFH��0RGHUDWH 
,QWHUHVW��+LJK 
 
7KHUH�DUH�D�QXPEHU�RI�1*2V�ZRUNLQJ� LQ�FRDVWDO�DQG�PDULQH�DUHDV�RI�&DPERGLD�� WKRXJK� IHZ�KDYH�D� IRFXV�RQ��
PDULQH�SODVWLF�SROOXWLRQ�RU�6:0��7R�GDWH��6:0�VWUDWHJLHV�DQG�UHIRUP�KDYH�ODUJHO\�IRFXVHG�RQ�XUEDQ�DUHDV��7KLV�
PHDQV� WKDW�QRYHO� SDUWQHUVKLSV�DQG� QHZ�DYHQXHV� IRU� FROODERUDWLRQ�DUH� UHTXLUHG� WR� VXSSRUW� VWUDWHJLHV� WR� UHGXFH�
PDULQH�SODVWLF�SROOXWLRQ�� 
 
7KH�SHUFHSWLRQ�RI�VWDNHKROGHUV� LQ�.69� LV� WKDW�)),� LV�D�NH\�DFWRU� IRU�DFKLHYLQJ�6:0�SODQQLQJ�DQG� LQLWLDWLYHV� WR��
UHGXFH�RU� KDOW�PDULQH�SODVWLF�SROOXWLRQ��7KH�(XURSHDQ�8QLRQ� �(8��DQG�:RUOG�%DQN�ZHUH� DOVR� LGHQWLILHG� DV� NH\��
DFWRUV��)RU�ORQJ-WHUP�VXVWDLQDELOLW\��KRZHYHU��LW�LV�HVVHQWLDO�WKDW�6:0�V\VWHPV�DQG�SODVWLF�UHGXFWLRQ�LQWHUYHQWLRQV�
DUH�ORFDOO\-OHG��ZLWK�WKLUG�VHFWRU�DFWRUV�DGRSWLQJ�D�VXSSRUWLQJ�UROH�� 
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���*DSV� 
 
����5HVHDUFK�	�,QIRUPDWLRQ�*DSV 
 
7KH�IROORZLQJ�LQIRUPDWLRQ�JDSV�DQG�RSSRUWXQLWLHV�IRU�IXUWKHU�VWXG\�KDYH�EHHQ�LGHQWLILHG� 
 
%LRGLYHUVLW\�LPSDFWV�RI�PDULQH�SODVWLF�SROOXWLRQ�LQ�&DPERGLD��7R�GDWH�OLWWOH�UHVHDUFK�KDV�EHHQ�FRQGXFWHG�
WR� DVVHVV� WKH� LPSDFW� RI� PDULQH� SODVWLF� SROOXWLRQ� RQ� VSHFLHV�� KDELWDWV� DQG� HFRV\VWHPV� LQ� &DPERGLD�� 7KLV�����������
LQIRUPDWLRQ� LV�HVVHQWLDO� WR� LQIRUP�PHDVXUHV� WKDW�SURWHFW�ELRGLYHUVLW\�DQG�GHYHORS�D�EDVHOLQH� WR�DVVHVV�ZKHWKHU�
PDULQH�SODVWLF�SROOXWLRQ�LQWHUYHQWLRQV�DUH�LPSDFWIXO� 
 
%UDQG� LQIRUPDWLRQ�� VRXUFH� DQG� OLIH� F\FOH� RI� SODVWLFV�� ,W� LV� QRWHG� WKDW� RQH� UHVHDUFK� WHDP� DWWHPSWHG� WR������
FROOHFW�LQIRUPDWLRQ�RQ�EUDQGV��DOWKRXJK�OLWWOH�LQIRUPDWLRQ�ZDV�UHFRUGHG�GXH�WR�WKH�DEVHQFH�RI�ODEHOV�RQ�GHEULV�DQG�
ODQJXDJH�EDUULHUV��'HVSLWH�VRPH�FKDOOHQJHV��WKH�FROOHFWLRQ�RI�EUDQG�LQIRUPDWLRQ�SUHVHQWV�D�UHODWLYHO\�DFFHVVLEOH��
ORZ� FRVW� DYHQXH� WR� LGHQWLI\� WKH� RULJLQ� RI� SODVWLF� ZDVWH�� $QHFGRWDO� UHSRUWV� IURP� )),� ILHOG� WHDPV� VXJJHVW� WKDW�����
&DPERGLDQ�EUDQGV�DUH�ZHOO�UHSUHVHQWHG�LQ�WKH�SODVWLF�SROOXWLRQ�SUHVHQW�DW�FRDVWDO�VLWHV�� LQ�SDUWLFXODU�&DPERGLDQ�
ERWWOHG�ZDWHU�FRPSDQLHV��%UDQG�LQIRUPDWLRQ�PD\�DOVR�SUHVHQW�DQ�DYHQXH�IRU�SULYDWH�VHFWRU�HQJDJHPHQW�WR�IRVWHU�
DFFRXQWDELOLW\��:KLOH�VRPH�LQIRUPDWLRQ�ZDV�FROOHFWHG�WR�PDS�ZDVWH�VWUHDPV��IXUWKHU�UHVHDUFK�LV�QHHGHG�WR�XQGHU�
VWDQG�SODVWLF� IORZV�DQG� OLIH�F\FOHV��DQG�DFWRUV�DORQJ� WKHVH�FKDLQV�� LQ�RUGHU� WR� UHILQH�DQG�RSWLPLVH� LQWHUYHQWLRQV��
8QGHUVWDQGLQJ� WKH� QDWXUH� RI� SODVWLF� XVH� DQG� TXDQWLI\LQJ� HVVHQWLDO� DQG� QRQ-HVVHQWLDO� XVH� LV� DOVR� YLWDO� WR� LQIRUP�
PHDQV�WR�HTXLWDEO\�UHGXFH�SODVWLF�XVH�� 
 
0DSSLQJ�RI�ODUJH-VFDOH�SODVWLF�IORZV��WUDQVERXQGDU\�DQG�IUHVKZDWHU�HFRV\VWHPV���7UDQVERXQGDU\�SODVWLF�
IORZV�PD\�SUHVHQW�D�WKUHDW�ZLWK�&DPERGLD�QHLJKERXULQJ�D�QXPEHU�RI�FRXQWULHV�WKDW�IDFH�FKDOOHQJHV�DURXQG�6:0�
DQG�RU�DUH�KLJK�YROXPH�SODVWLF�FRQVXPHUV��8QGHUVWDQGLQJ�ZDVWH�IORZV�WKURXJK�DTXDWLF�V\VWHPV�KDV�WKH�SRWHQWLDO�
WR� LQIRUP�WUDQVERXQGDU\�FRRSHUDWLRQ�DQG�PDQDJHPHQW�RI�SODVWLF�SROOXWLRQ��7KH�WUDQVLW�RI�SODVWLF�IURP�IUHVKZDWHU�
HFRV\VWHPV�LQWR�WKH�RFHDQ�LV�\HW�WR�EH�TXDQWLILHG��KRZHYHU�ZLWK�PDQ\�UXUDO�&DPERGLDQ�FRPPXQLWLHV�OLYLQJ�LQ�WKH�
YLFLQLW\�RI�ULYHU�V\VWHPV�SDLUHG�ZLWK�DQ�DEVHQFH�RI�6:0�LQ�PRVW�UXUDO�DUHDV��IXUWKHU�LQYHVWLJDWLRQ�LV�ZDUUDQWHG�WR�
XQGHUVWDQG�GRZQVWUHDP�LPSDFWV�LQ�&DPERGLD�DQG�LQ�QHLJKERXULQJ�FRXQWULHV��VXFK�DV�9LHWQDP� 
 
0LFURSODVWLFV��7R�GDWH��OLWWOH�GDWD�KDV�EHHQ�FROOHFWHG�RQ�PLFURSODVWLFV�LQ�&DPERGLD���:KLOVW�WKH�GRPLQDQW�YLVXDO�
SUHVHQFH�DQG�IHDVLELOLW\�RI�GDWD�FROOHFWLRQ�PDNH�PDFURSODVWLFV�IRFXV�IRU�SODVWLF�SROOXWLRQ�LQWHUYHQWLRQV��PLFURSODV�
WLFV� DUH� D� FRQFHUQ� GXH� WR� WKHLU� HQYLURQPHQWDO� DQG� KHDOWK� LPSDFWV� ���–�������� (OXFLGDWLQJ� WKH� SUHVHQFH� RI����������������
PLFURSODVWLFV�LQ�PDULQH�KDELWDWV��VHDIRRG�DQG�IODJVKLS�VSHFLHV�LQ�&DPERGLD�ZRXOG�DGG�DQ�XQH[SORUHG�GLPHQVLRQ�
WR�PDULQH�SODVWLF�SROOXWLRQ�UHGXFWLRQ�VWUDWHJLHV� 
 
'HYHORSPHQW� DQG� FRQVWUXFWLRQ� ZDVWH�� $V� WRXFKHG� XSRQ� SUHYLRXVO\�� &DPERGLD� LV� H[SHULHQFLQJ��������������
XQSUHFHGHQWHG� HFRQRPLF� JURZWK� DQG� D� QDWLRQDO� GHYHORSPHQW� ERRP�� LQFOXGLQJ� DW� D� QXPEHU� RI� FRDVWDO� VLWHV�������
5HVHDUFK� TXDQWLI\LQJ� SODVWLF� ZDVWH� DQG� RWKHU� GHEULV� WUDYHOOLQJ� IURP� FRQVWUXFWLRQ� VLWHV� LQWR� FRDVWDO� DQG�PDULQH����
HFRV\VWHPV� LV� OLPLWHG�� 6XFK� GDWD� ZRXOG� LQIRUP� PHDQV� WR� HQJDJH� ZLWK� SURSHUW\� GHYHORSHUV� DQG� FRQVWUXFWLRQ�����
FRPSDQLHV�WR�HQIRUFH�UHJXODWLRQV�WKDW�SUHYHQW�GHEULV�IORZLQJ�RII-ODQG�DQG�LQWR�WKH�RFHDQ�� 
 
'DWD� WR� LQIRUP� VRFLDO� DQG� EHKDYLRXUDO� FKDQJH� LQWHUYHQWLRQV�� ,W� LV� UHFRPPHQGHG� WKDW� VRFLDO� DQG��������������
EHKDYLRXUDO�FKDQJH��6%&��PHWKRGRORJLHV�EH�XWLOLVHG�WR�IRVWHU�HQDEOLQJ�FRQGLWLRQV�WKDW�VXSSRUW�WKH� LQWHUYHQWLRQV�
LGHQWLILHG��,W� LV�UHFRJQLVHG��KRZHYHU��WKDW�HIIHFWLQJ�6%&�LV�D�FRPSOH[�JRDO�RIWHQ�UHDOLVHG� LQ�UHVSRQVH�WR�LWHUDWLYH�
FKDQJH�RYHU�WKH�ORQJ�WHUP��,PSOHPHQWLQJ�LPSDFWIXO�DQG�PHDVXUDEOH�6%&�LQLWLDWLYHV�UHTXLUHV�D�UREXVW�GDWD�VHW�DQG�
FRPSUHKHQVLYH�PRQLWRULQJ��HYDOXDWLRQ�DQG� OHDUQLQJ�� ,QLWLDO� ILQGLQJV�VXJJHVW�VRPH�DYHQXHV� IRU� IXUWKHU� UHVHDUFK��
EXW�D�JUHDWHU�GHSWK�RI�XQGHUVWDQGLQJ�LV�HVVHQWLDO�WR�HIIHFWLYHO\�WDUJHW�NH\�DXGLHQFHV��EHKDYLRXUV�DQG�VLWHV�� 
 
*HQGHU� G\QDPLFV� DQG� RSSRUWXQLWLHV� WR� ZRUN� WRZDUGV� JHQGHU� SDULW\�� ,W� LV� FUXFLDO� WKDW� WKH� SURSRVHG���������
LQWHUYHQWLRQV�DUH� LQIRUPHG�E\� UHVHDUFK� WKDW�HOXFLGDWHV�JHQGHU�G\QDPLFV�DQG� WKH�DVVRFLDWHG�VRFLDO�DQG�FXOWXUDO�
QRUPV��7KLV� LV� FUXFLDO� WR� HQVXUH� WKDW� LQWHUYHQWLRQV� GR� QRW� KDUP�RU� XQGHUPLQH� EHQHILFLDULHV�� EXW� DOVR� VHUYHV� WR���
LGHQWLI\� RSSRUWXQLWLHV� WR� VXSSRUW� JHQGHU� SDULW\�� )RU� H[DPSOH�� WKH� QHW�PDNLQJ� DQG� UHF\FOLQJ� OLYHOLKRRGV� DOUHDG\���
SUHVHQW� LQ� .6$� DUH� RIWHQ� OHG� E\� RU� HPSOR\� IHPDOH� FRPPXQLW\�PHPEHUV�� 6WUHQJWKHQLQJ� WKHVH� OLYHOLKRRGV�PD\���
SUHVHQW�DQ�RSSRUWXQLW\�WR�IRVWHU�IHPDOH�OHDGHUVKLS�DQG�HQJDJHPHQW�LQ�WKH�UHGXFWLRQ�RI�PDULQH�SODVWLF�SROOXWLRQ�� 
 
 

�,W�LV�QRWHG�WKDW�DW�WKH�WLPH�RI�ZULWLQJ��D�UHVHDUFK�WHDP�IURP�+XOO�8QLYHUVLW\�ZDV�FROOHFWLQJ�GDWD�RQ�IUHVKZDWHU�PLFURSODVWLF�LQ�&DPERGLD�� 



 

��� 

����0DQDJHPHQW�	�*RYHUQDQFH�*DSV� 
 
 

 
 
 
 
8WLOLVLQJ� H[LVWLQJ� JRYHUQDQFH�PHFKDQLVPV��&DPERGLD¶V�H[LVWLQJ�SROLFLHV�DQG�OHJLVODWLRQ�DUH�FUXFLDO�DQG�WKHLU�
GHYHORSPHQW� VSHDNV� WR� RQJRLQJ� SROLWLFDO� ZLOO� DQG� FRPPLWPHQW�� 7KH\� DUH� KRZHYHU�� RQO\� DV� SRZHUIXO� DV� WKHLU������
LPSOHPHQWDWLRQ�� ,I� OLPLWHG� JXLGDQFH�� IROORZ-XS� DQG� HQIRUFHPHQW� FRQWLQXHV�� WKHVH� PHFKDQLVPV� FRXOG� UHPDLQ���
ODUJHO\�DV�GRFXPHQWDWLRQ�UDWKHU�WKDQ�EHLQJ�XWLOLVHG�DV�D�PHDQV�IRU�FKDQJH�� 
 
&ODULI\LQJ�JRYHUQPHQW� UROHV�� UHVSRQVLELOLWLHV�DQG� UHVRXUFHV��$FURVV�GLIIHUHQW�OHYHOV�RI�JRYHUQPHQW�WKHUH�
H[LVWV�OLPLWHG�WUDQVSDUHQF\�RU�DFFRXQWDELOLW\��5ROHV�DQG�UHVSRQVLELOLWLHV�DUH�VHW�RXW�LQ�VXE-GHFUHHV�EXW�RYHUODS��DUH�
XQFOHDU�RU�RPLW�NH\�HOHPHQWV��7KH�UHVHDUFK�ILQGLQJV�GHPRQVWUDWH�WKDW�WKH�DXWKRULWLHV�UHVSRQVLEOH�IRU�6:0�ZHUH�
XQFOHDU�RI�WKHLU�UROHV�RU�WKH�H[LVWLQJ�JRYHUQDQFH�IUDPHZRUNV��,W�LV�DOVR�XQFOHDU�ZKDW�VXSSRUW�KDV�EHHQ�SURYLGHG�E\�
WKH�5*&�WR�SURYLQFLDO�DQG� ORFDO�DXWKRULWLHV��QRU� LI�FURVV-PLQLVWHULDO�FROODERUDWLRQ� LV� WDNLQJ�SODFH�GHVSLWH�PXOWLSOH�
PLQLVWULHV�EHLQJ�LQFOXGHG�LQ�VXE-GHFUHHV� 
 
5HVRXUFLQJ� ZDV� UHSRUWHGO\� WKH� SULPDU\� EDUULHU� WR� HIIHFWLYH� ZDVWH� PDQDJHPHQW� DQG� SROOXWLRQ� UHGXFWLRQ�� ,W� LV�������
XQNQRZQ�ZKDW�UHVRXUFHV�DUH�DYDLODEOH�IURP�WKH�QDWLRQDO�JRYHUQPHQW��ZKDW�DPRXQW�RI�IXQGLQJ�ZRXOG�EH�UHTXLUHG�
WR� LPSOHPHQW� DQG� PDQDJH� 6:0� V\VWHPV� RXWVLGH� RI� XUEDQ� DUHDV�� DQG� WKXV� KRZ� HIIHFWLYH� V\VWHPV� PLJKW� EH������
ILQDQFHG�VXVWDLQDEO\��)XUWKHUPRUH��FRQVLGHUDWLRQV�DURXQG�³UHVRXUFLQJ´�VKRXOG�H[WHQG�EH\RQG�IXQGLQJ��DQG�QHHG�
WR�WDNH�LQWR�DFFRXQW�WKH�KXPDQ�FDSLWDO��EURDGHU�LQIUDVWUXFWXUH�DQG�PDQDJHPHQW�V\VWHPV�UHTXLUHG�WR�UHDOLVH�6:0�
VWUDWHJLHV�DQG�UHGXFH�PDULQH�SODVWLF�SROOXWLRQ�� 
 
03$� IUDPHZRUNV�� 7KHUH� LV� VFRSH� ZLWKLQ� 03$� PDQDJHPHQW� IUDPHZRUNV� WR� LQWURGXFH� PHFKDQLVPV� WR�����
UHGXFH�PDULQH�SODVWLF�SROOXWLRQ��DQG�PDULQH�GHEULV�PRUH�EURDGO\��7KLV�PLJKW�LQFOXGH� 
 

· EXLOGLQJ� WKH� FDSDFLW\� RI� SURYLQFLDO� DQG� ORFDO� DXWKRULWLHV�� LQFOXGLQJ�&)LV�� WR� VXSSRUW� HQIRUFHPHQW� RI�
ZDVWH�PDQDJHPHQW�UHJXODWLRQV�ZKHUH�DSSURSULDWH� 

· XWLOLVLQJ�03$�]RQLQJ��SODQQLQJ�DQG�PDQDJHPHQW�DV�D�PHDQV�WR�PRQLWRU�DQG�UHGXFH�SODVWLF�SROOXWLRQ��
DQG� 

· UHJXODWLQJ�WKH�ILVKHULHV�VHFWRU� WR�UHGXFH�WKH�GHSHQGHQF\�RQ�683V��PLQLPLVH�ZDVWH�JHQHUDWLRQ�DQG�
LPSURYH�GLVSRVDO�SUDFWLFHV� 

 
,W�LV�QRWHG�WKDW�DQ\�UHJXODWLRQV�WDUJHWHG�DW�PLWLJDWLQJ�ILVKLQJ�ZDVWH�ZLOO�UHTXLUH�FROODERUDWLRQ�EHWZHHQ�WKH�0R(�DQG�
WKH�)L$��ZLWK� WKH�HQIRUFHPHQW�RI� ILVKHULHV�UHJXODWLRQV�VLWWLQJ�XQGHU� WKH�UHPLW�RI� WKH�)L$�DQG�ZDVWH�PDQDJHPHQW�
UHJXODWLRQV�IDOOLQJ�XQGHU�WKH�UHPLW�RI�WKH�0R(��6XFK�DQ�HQGHDYRXU�ZLOO�UHTXLUH�FURVV-PLQLVWHULDO�FRRSHUDWLRQ�WR�EH�
VXFFHVVIXO�� 
 
)LVKHULHV� DQG� DTXDFXOWXUH�PDUNHW� GHYHORSPHQW��$�QXPEHU�RI�ODUJH��PXOWL-QDWLRQDO�GRQRUV�KDYH�H[SUHVVHG�
LQWHUHVW� LQ� GHYHORSLQJ� PDUNHWV� IRU� PDULQH� SURGXFWV�� VWUHQJWKHQLQJ� DTXDFXOWXUH� DQG� LPSURYLQJ� ILVKHULHV-EDVHG���
OLYHOLKRRGV�LQ�&DPERGLD��7KLV�UHSUHVHQWV�D�YLWDO�RSSRUWXQLW\�IRU�PDQ\�FRDVWDO�FRPPXQLWLHV��KRZHYHU�� LW� LV�FUXFLDO�
WKDW�VWUHQJWKHQLQJ�WKHVH�EOXH�HFRQRPLHV�GRHV�QRW�FRPH�DW�D�FRVW� WR� WKH�HFRV\VWHPV�XSRQ�ZKLFK� WKH\�GHSHQG��
7KHUH�LV�VFRSH�IRU�UHJXODWLRQ�RI�SODVWLF�XVH�DQG�GLVSRVDO�DORQJ�ILVKHULHV�DQG�DTXDFXOWXUH�YDOXH�FKDLQV�WR�HQVXUH�
WKH\�DUH�PDQDJHG�VXVWDLQDEO\�� 
 
 
 
 
 
 
 

,�DP�VHULRXVO\�ZRUULHG�DERXW�SODVWLF�ZDVWH�RQ�WKH�LVODQG��0RVW�SHRSOH�GXPS�GLUHFWO\�LQWR�WKH�VHD��/RFDO�
DXWKRULWLHV�VKRXOG�GHDO�ZLWK�SODVWLF�ZDVWH� 
 

.RK�6GDFK�9LOODJH�5HVLGHQW� ´ ³ 
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���5HFRPPHQGDWLRQV�	�,QWHUYHQWLRQV 
 
����.H\�)LQGLQJV�DW�D�*ODQFH 
 
(QYLURQPHQWDO�DQG�%LRSK\VLFDO�)DFWRUV 
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*RYHUQDQFH�DQG�0DQDJHPHQW�6\VWHPV 

6RFLR-HFRQRPLF�DQG�%HKDYLRXUDO�)DFWRUV 
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����5HFRPPHQGDWLRQV� 
 
7KH� ILQGLQJV� VHW� RXW� LQ� WKLV� UHSRUW� KDYH� EHHQ� V\QWKHVL]HG� WR� GHYHORS� UHFRPPHQGDWLRQV� WDUJHWHG� DW� UHGXFLQJ�����
PDULQH� SODVWLF� SROOXWLRQ� LQ� &DPERGLD��:LWKLQ� HDFK� EURDG� UHFRPPHQGDWLRQ�� LQWHUYHQWLRQV� KDYH� EHHQ� LGHQWLILHG��
ZKLFK�GHWDLO�FRQWH[W�VSHFLILF�RSSRUWXQLWLHV�DW�NH\�FRDVWDO�DQG�PDULQH�VLWHV��,W�LV�QRWHG�WKDW�WKH�ILQGLQJV�WKHPVHOYHV�
DUH�IURP�VSHFLILF�SURMHFW�VLWHV�DQG�KDYH�EHHQ�JHQHUDOLVHG�WR�GHYHORS�WKH�IROORZLQJ�UHFRPPHQGDWLRQV��)XUWKHU��WKH�
UHFRPPHQGDWLRQV� DUH� LQWHUGHSHQGHQW�� DQG� FDQQRW� DOZD\V� EH� QHDWO\� VHSDUDWHG� LQWR� GLVWLQFW� XQLWV�� 7KH� GHWDLO� RI�
HDFK�UHFRPPHQGDWLRQ�LV�VHW�RXW�EHORZ� 
 
5HFRPPHQGDWLRQ����5HGXFH�SODVWLF�XVH��5HGXFLQJ�XQQHFHVVDU\�DQG�ZDVWHIXO�SODVWLF�XVH��WKHUHE\�FXUWDLO�
LQJ�SODVWLF�ZDVWH�DQG�SROOXWLRQ�JHQHUDWLRQ�� LV�YLHZHG�DV�D�KLJK�SULRULW\� UHFRPPHQGDWLRQ��:KLOVW� WKH�VXEVHTXHQW�
UHFRPPHQGDWLRQV�DUH�LQWHJUDO�WR�PLQLPLVLQJ�PDULQH�SODVWLF�SROOXWLRQ��WKH\�VHHN�WR�PDQDJH�DQG�PLWLJDWH�WKLV�WKUHDW�
UDWKHU�WKDQ�SUHYHQW�LW�LQ�WKH�ILUVW�LQVWDQFH��5HGXFLQJ�WKH�YROXPH�RI�SODVWLF�XVHG�DOVR�VXSSRUWV�WKH�IROORZLQJ�UHFRP�
PHQGDWLRQV��PLQLPLVLQJ�WKH�EXUGHQ�RQ�WKH�V\VWHPV�DQG�VWDNHKROGHUV�VHHNLQJ�WR�DGGUHVV�PDULQH�SODVWLF�SROOXWLRQ�� 
  
:KLOVW�PLQLPLVLQJ�SUHYHQWDEOH�SODVWLF�XVH�LV�D�SULRULW\��LW�LV�LPSRUWDQW�WKDW�WKLV�LV�QRW�UHDOLVHG�E\�DGRSWLQJ�D�ZKROO\�
DQWL-SODVWLF� PHQWDOLW\�� 'HPRQLVLQJ� SODVWLF� PD\� SURYH� FRXQWHULQWXLWLYH� WR� FLUFXODULW\�� SUHYHQWLQJ� SHRSOH� IURP��������
DSSUHFLDWLQJ�WKH�YDOXH�RI�SODVWLF�EH\RQG�LWV�RULJLQDO��LQWHQGHG�XVH��:KLOVW�SODVWLF�SROOXWLRQ�LV�D�PXOWLIDFHWHG�WKUHDW��
SODVWLF� SURGXFWV� WKHPVHOYHV� GHOLYHU� PDQ\� EHQHILWV�� HVSHFLDOO\� WR� YXOQHUDEOH� SHRSOHV� ZLWK� OLPLWHG� DFFHVV� WR��������
UHVRXUFHV��VXFK�DV�FOHDQ�ZDWHU��,W�LV�YLWDO�WKDW�VWUDWHJLHV�WR�UHGXFH�SODVWLF�XVH�DQG�SODVWLF�SROOXWLRQ�GR�QRW�FRPH�DW�
D�FRVW�WR�FRPPXQLW\��DQG�WKDW�WKH�YDOXH�RI�SODVWLF�LV�FRQVLGHUHG� 

 
Þ ,QWHUYHQWLRQ� 2SSRUWXQLW\� ����� 5HGXFLQJ� SODVWLF� XVH� WR� VWHP� SODVWLF� ZDVWH� JHQHUDWLRQ� DQG��

PDULQH�SODVWLF�SROOXWLRQ� 
 
5HFRPPHQGDWLRQ����6XSSRUW�RSSRUWXQLWLHV�WR�PRYH�WRZDUGV�D�FLUFXODU�SODVWLFV�HFRQRP\��5HDOLVLQJ�D�WUXO\�
FLUFXODU�HFRQRP\�LV�D�YLVLRQ�WKDW�UHTXLUHV�LWHUDWLYH��V\VWHPLF�FKDQJH�LQ�WKH�ORQJ�WHUP��7KH�FLUFXODU�HFRQRP\�PRGHO�
LV�JHQHUDWLQJ�LQWHUQDWLRQDO�PRPHQWXP�DQG�LQWHUHVW�LQ�FLUFXODU�HFRQRP\�DSSURDFKHV�LV�HPHUJLQJ�LQ�&DPERGLD��,W�LV�
YLWDO� WR�FRQVLGHU�KRZ�H[LVWLQJ�SUDFWLFHV�PLJKW�EH�RSWLPLVHG�RU�DGDSWHG�WR�VXSSRUW� WKH�PRYH�DZD\�IURP�OLQHDULW\��
KRZHYHU��VXFK�RSSRUWXQLWLHV�PXVW�EH�IUDPHG�ZLWKLQ�WKH�&DPERGLDQ�FRQWH[W��(PSOR\LQJ�FLUFXODU�HFRQRP\�WKLQNLQJ�
DW�FRDVWDO�VLWHV�SUHVHQWV�RSSRUWXQLWLHV�WR� 
 

· UHGXFH�WKH�YROXPH�RI�SODVWLF��DQG�RWKHU��ZDVWH�HQWHULQJ�FRDVWDO�DQG�PDULQH�HFRV\VWHPV� 

· UHGXFH�SUHVVXUH�RQ�6:0�V\VWHPV�E\�UHGXFLQJ�UHVLGXDOV� 

· VXSSRUW�OLYHOLKRRG�GLYHUVLW\�DQG�VXVWDLQDELOLW\��DQG� 

· LQFHQWLYLVH�HQYLURQPHQWDO�VWHZDUGVKLS�EHKDYLRXUV� 
 
$W� WKLV� WLPH��FLUFXODU�RSSRUWXQLWLHV�DW�FRDVWDO�VLWHV�PRVW�RIWHQ� WDNH� WKH� IRUP�RI� UHF\FOLQJ��DQG� WKH� ODQGVFDSH� IRU��
FLUFXODU�HFRQRP\�DSSURDFKHV� LQ�&DPERGLD� LV�FKDOOHQJLQJ��:KLOVW� WKH�ZRUG�³UHF\FOLQJ´� LV�SUHVHQW� LQ�D�QXPEHU�RI�
VXE-GHFUHHV��WKHUH�LV�FXUUHQWO\�OLPLWHG�JXLGDQFH�RU�VXSSRUW�ZLWKLQ�H[LVWLQJ�JRYHUQDQFH�VWUXFWXUHV�DQG�V\VWHPV�IRU�
WKH�DGRSWLRQ�RI�FLUFXODU�DSSURDFKHV��7KLV�LV�FRPSRXQGHG�E\�WKH�YXOQHUDELOLW\�DQG�OLPLWDWLRQV�RI�H[LVWLQJ�UHF\FOLQJ�
V\VWHPV��LQFOXGLQJ�WKDW� 
 

· 5HF\FODEOHV�PDUNHWV�LQ�&DPERGLD�DUH�ODUJHO\�GHILQHG�E\�LQIRUPDO�ZDVWH�VHFWRU�DFWRUV�ZKR�WUDQVSRUW�
UHF\FODEOHV�WR�7KDLODQG�DQG�9LHWQDP�IRU�VDOH�DQG�SURFHVVLQJ��7KHVH�ERUGHUV��KRZHYHU��DUH�UHSRUWHG�
O\�FORVLQJ�WR�WKH�UHF\FODEOHV�WUDGH� 

· :LWKRXW�SURSHU�OLFHQVHV��WKH�H[SRUW�RI�UHF\FODEOHV�IURP�&DPERGLD�LV�SURKLELWHG��D�SRWHQWLDO�OLPLWDWLRQ�
IRU�VRPH�HQWHUSULVHV�	�LQIRUPDO�VHFWRU�DFWRUV�� 

· :DVWH� VHSDUDWLRQ� DQG� FOHDQLQJ� LV� XQFRPPRQ� DQG� ZRXOG� UHTXLUH� FLWL]HQV� WR� IRUP� QHZ� KDELWV� DQG�
DGRSW�QHZ�DWWLWXGHV�DQG�EHOLHIV��$QG�� 

· ,W� LV�XQNQRZQ�KRZ�PXFK�RI� WKH�ZDVWH�DW�FRDVWDO�DQG�PDULQH�VLWHV� LV�DFWXDOO\�VXLWDEOH� IRU� UH-XVH�RU�
UHF\FOLQJ� 

 
2SSRUWXQLWLHV� WR� ZRUN� WRZDUGV� FLUFXODU� SODVWLFV� HFRQRPLHV�� UHF\FOLQJ� RU� RWKHUZLVH�� VKRXOG� EH� LQYHVWLJDWHG� DQG�
VWUHQJWKHQHG��ZLWK�D�IRFXV�RQ�GRPHVWLF��ORFDOO\-OHG�LQLWLDWLYHV� 
 



 

��� 

Þ ,QWHUYHQWLRQ� 2SSRUWXQLW\� ����� ,QYHVWLJDWLQJ� DQG� HQDEOLQJ� FLUFXODU� HFRQRP\� RSSRUWXQLWLHV� DW�
FRDVWDO�VLWHV� 

 
5HFRPPHQGDWLRQ����,PSURYH�UHVLGXDOV�PDQDJHPHQW��7KH�FXUUHQW�VWDWH�RI�6:0�V\VWHPV�LQ�&DPERGLD��WKH�
KLJK�SURSRUWLRQ�RI�SODVWLF�LQ�ZDVWH��DQG�LQFUHDVLQJ�GHPDQG�IRU�SODVWLF�SURGXFWV�DUH�PDMRU�FRQWULEXWRUV�WR�WKH�ODUJH�
YROXPH�RI�ZDVWH�HQWHULQJ� WKH�RFHDQ� IURP�FRDVWDO�DUHDV��(VWDEOLVKLQJ�DQG� LPSURYLQJ�6:0�V\VWHPV� LV�D�FULWLFDO�
PHDVXUH� WR� UHGXFH�PDULQH�SODVWLF�SROOXWLRQ��7ZR�PDLQ�VRXUFHV�RI�PDULQH�SODVWLF�SROOXWLRQ�ZHUH� LGHQWLILHG�DW� WKH�
IRFDO�VLWH�����KRXVHKROG�ZDVWH�DQG����ILVKHULHV�ZDVWH�� 
 
+RXVHKROG� �++�� ZDVWH��,Q�WKH�DEVHQFH�RI�HIIHFWLYH�6:0�V\VWHPV��FRDVWDO�FRPPXQLWLHV�KDYH�QR�DOWHUQD�
WLYH�EXW�WR�GLVSRVH�RI�WKHLU�++�ZDVWH�LQWR�WKH�HQYLURQPHQW��PRVW�RIWHQ�LQWR�WKH�RFHDQ�RU�RQ�WKH�VKRUHOLQH���3ODVWLF�
ZDVWH� LV� IUHTXHQWO\�EXUQHG� LQ�RSHQ�VSDFHV�SUHVHQWLQJ�ERWK�KHDOWK�DQG�HQYLURQPHQWDO� ULVNV��&RQYHUVHO\��VRUWLQJ�
DQG� FROOHFWLQJ� FHUWDLQ� W\SHV� RI�++�ZDVWH� SUHVHQWV� RSSRUWXQLWLHV� IRU� FRPPXQLWLHV� EHQHILW� ILQDQFLDOO\� ZKLOVW� DOVR��
FRQWULEXWLQJ�WR�LPSURYHG�6:0�� 
 
)LVKLQJ�ZDVWH��)LVKLQJ�LV�D�VLJQLILFDQW�VRXUFH�RI�LQFRPH�IRU�PDQ\�FRDVWDO�FRPPXQLWLHV��:LWKRXW�LQWHUYHQ�
WLRQV�WR�PDQDJH�ILVKHULHV�VHFWRU�ZDVWH�� LW� LV� OLNHO\� WKDW�XVHG�ILVKLQJ�JHDU�ZLOO�FRQWLQXH�WR�EH�GLVSRVHG�RI� LQWR�WKH�
RFHDQ��)LVKLQJ�ZDVWH��HVSHFLDOO\�JKRVW�QHWV��LV�D�ODVWLQJ�WKUHDW�WR�ELRGLYHUVLW\�DQG�WKH�HFRV\VWHPV�XSRQ�ZKLFK�WKLV�
EOXH� HFRQRP\� UHOLHV��7KH� UH-XVH�DQG� UHF\FOLQJ�RI� XVHG� ILVKLQJ�JHDU� OLQNV� WR�5HFRPPHQGDWLRQ� ��� DQG�SUHVHQWV��
RSSRUWXQLWLHV�WR�VWUHQJWKHQ�DQG�GLYHUVLI\�OLYHOLKRRGV��VXSSRUWLQJ�WKH�UHVLOLHQFH�DQG�ZHOOEHLQJ�RI�FRDVWDO�FRPPXQL�
WLHV��,W�LV�UHFRPPHQGHG�WKDW�JRYHUQDQFH�IUDPHZRUNV�WDNH�LQWR�DFFRXQW�WKLV�ZDVWH�VWUHDP��DQG�WKDW�6:0�V\VWHPV�
DW�FRDVWDO�VLWHV�EH�GHVLJQHG�DFFRUGLQJO\�� 
 

Þ ,QWHUYHQWLRQ� 2SSRUWXQLW\� �����0DQDJLQJ�KRXVHKROG�ZDVWH�WR�SUHYHQW�PDULQH�SODVWLF�SROOXWLRQ�
DQG�VXSSRUW�FRPPXQLW\�ZHOOEHLQJ� 

 

Þ ,QWHUYHQWLRQ�2SSRUWXQLW\������0DQDJLQJ�ILVKLQJ�ZDVWH�WR�SUHYHQW�GLVSRVDO�LQWR�WKH�HQYLURQPHQW�
DQG�VHFXUH�VXVWDLQDEOH�OLYHOLKRRGV� 

 

Þ ,QWHUYHQWLRQ�2SSRUWXQLW\������&RDVWDO�DQG�PDULQH�FOHDQ�XSV�WR�DGGUHVV�PDULQH�SODVWLF�SROOXWLRQ�
FXUUHQWO\�LQ�VLWX� 

 
����,QWHUYHQWLRQV 
 
$V� LQWURGXFHG�DERYH��D�QXPEHU�RI� LQWHUYHQWLRQV�KDYH�EHHQ� LGHQWLILHG��ZKLFK�DUWLFXODWH�VLWH�DQG�FRQWH[W�VSHFLILF�
DYHQXHV�WR�DGGUHVV�PDULQH�SODVWLF�SROOXWLRQ��7KLV�UHSRUW�UHYLHZV�DQG�V\QWKHVLVHV�VRPH�RI�WKH�ILUVW�UHVHDUFK�LQWR�
PDULQH�SODVWLF�SROOXWLRQ� LQ�&DPERGLD��DQG�DV�VHW�RXW� LQ�6HFWLRQ����� WKHUH� LV�DQ�XUJHQW�QHHG� WR�EULGJH� UHVHDUFK�
JDSV� DV� D�PHDQV� WR� FODULI\� DQG� UHILQH� HDFK� LQWHUYHQWLRQ�� $Q\� LQWHUYHQWLRQV� WULDOOHG� QHHG� WR� EH� DFFHVVLEOH� DQG���
FRQWH[WXDOO\�PHDQLQJIXO� DQG�DQ� LWHUDWLYH� UROO� RXW� LV� UHFRPPHQGHG��ZLWK� LQWHUYHQWLRQV�EHLQJ� RSWLPLVHG�RYHU� WLPH�
EDVHG� XSRQ� IHHGEDFN�� $GGLWLRQDOO\�� WULDO� LQWHUYHQWLRQV� PXVW� EH� PHDVXUDEOH�� DQG� HYDOXDWLRQ� DQG� LQIRUPDWLRQ�����
VKDULQJ�ZLOO�EH�NH\�WR�RSWLPLVDWLRQ��7KH�GHWDLOV�RI�HDFK�LQWHUYHQWLRQ�DUH�VHW�RXW�EHORZ� 

 
,QWHUYHQWLRQ�2SSRUWXQLW\������5HGXFLQJ�SODVWLF�XVH�WR�VWHP�SODVWLF�ZDVWH�JHQHUDWLRQ�DQG�PDULQH�
SODVWLF�SROOXWLRQ� 
 
������5HGXFLQJ�3ODVWLF�8VH�LQ�&RDVWDO�&RPPXQLWLHV 

 
3ODVWLF�IURP�++�ZDVWH��7KH�PDMRULW\�RI�SODVWLF�ZDVWH�JHQHUDWHG�E\�++V�ZDV�EDJV�DQG�ERWWOHV��DQG�DV�VXFK�
UHGXFLQJ�WKH�XVH�RI�WKHVH�LWHPV�LV�D�SULRULW\��$SSURDFKHV�PD\�LQFOXGH� 
 

· HQDEOLQJ�DFFHVV�WR�UH-XVDEOH�DOWHUQDWLYHV��IRU�H[DPSOH��UHXVDEOH�EDJV�DQG�RU�ERWWOHV� 

· WKH�SURYLVLRQ�RI�JRRGV�DQG�VHUYLFHV�WKDW�UHGXFH�WKH�UHOLDQFH�RQ�SODVWLF�SURGXFWV��IRU�H[DPSOH��ZDWHU�
ILOWHUV�WR�UHSODFH�ERWWOHG�ZDWHU��VHH�FRQWH[WXDO�FRQVLGHUDWLRQV�VHW�RXW�LQ�$QQH[���� 

· UHVWULFWLRQV�RQ�WKH�LPSRUW�RI�FHUWDLQ�SODVWLFV�DW�NH\�VLWHV��DQG�RU 

· UHVWULFWLRQV�RU� WD[HV�DURXQG� WKH�XVH�RI� FHUWDLQ� SODVWLF�SURGXFWV� LQ� NH\� DUHDV�H�J�� EDQV�RU� WD[HV�RQ�
SODVWLF�EDJV�DW�ZHW�PDUNHWV�RU�VKRSV��VXSSRUWHG�E\�6XE-'HFUHH������ 

 



 

��� 

&RPPXQLW\�VXSSRUW�RI�VXFK�LQLWLDWLYHV�LV�FUXFLDO��DQG�WKH�SRVVLEOH�LPSDFWV�RQ�EHQHILFLDULHV�PXVW�EH�DVVHVVHG��DV�
UHVWULFWLRQV�VXUURXQGLQJ�SODVWLF�SURGXFWV�VKRXOG�QRW�FRPH�DW� WKH�FRVW�RI�FRPPXQLW\�ZHOOEHLQJ��DQG�EX\-LQ� LV�DQ��
HVVHQWLDO�LQJUHGLHQW�IRU�ODVWLQJ�FKDQJH����� 
 
3ODVWLF�IURP�ILVKHULHV��7KHUH�LV�VFRSH�WR�UHGXFH�WKH�YROXPH�RI�ILVKLQJ�JHDU�XVHG�E\� 

 

· HQVXULQJ�ILVKHUV�KDYH�DFFHVV�WR�KLJKHU�TXDOLW\�JHDU�DQG�QHW�PDNLQJ�RU�PHQGLQJ�PDWHULDOV�WR�H[WHQG�
WKH�OLIH�RI�ILVKLQJ�JHDU� 

· UHVWULFWLQJ� WKH�XVH�RI�FHUWDLQ� W\SHV�RI� ILVKLQJ�JHDU�DQG�FHUWDLQ� ILVKLQJ�DFWLYLWLHV�� IRU�H[DPSOH�� LOOHJDO�
WUDZOLQJ�LQ��VKDOORZ�ZDWHUV� 

· LQYHVWLJDWLQJ�ZKHWKHU�FHUWDLQ�SUDFWLFHV�DUH�OHDGLQJ�WR�SUHPDWXUH�QHW�GDPDJH�RU�GHWHULRUDWLRQ��DQG�RU 

· VFRSLQJ�DQG�SRVVLEOH�H[SDQVLRQ�RI�QHW�UHSXUSRVLQJ�DQG�UHF\FOLQJ-IRFXVHG�OLYHOLKRRGV��VHH�,QWHUYHQ�
WLRQV�����DQG������ 

 
������5HGXFLQJ�3ODVWLF�8VH�E\�3ULYDWH�6HFWRU� 
 
+RVSLWDOLW\� 	� WRXULVP�� 'DWD�FROOHFWLRQ� LQ�6LKDQRXNYLOOH� IRXQG� WKH�KRVSLWDOLW\�DQG� WRXULVP�VHFWRUV� WR�EH�
ERWK�JHQHUDWRUV�RI��DQG�LPSDFWHG�E\��PDULQH�SODVWLF�SROOXWLRQ��.H\�LQIRUPDQW�LQWHUYLHZV�GHPRQVWUDWHG�D�KLJK�OHYHO�
RI�HQWKXVLDVP�IURP�WKHVH�VHFWRUV�WRZDUGV�UHGXFLQJ�SODVWLF�SROOXWLRQ��&ROODERUDWLYH�GHYHORSPHQW�RI�EHVW�SUDFWLFH�
JXLGHOLQHV�DQG�UHJXODWLRQV�LV�UHFRPPHQGHG�WR�VXSSRUW�WKH�DGRSWLRQ�RI�QHZ�SUDFWLFHV�WKDW�UHGXFH�SODVWLF�XVH�DQG�
SURWHFW� WKH�HFRV\VWHPV�XSRQ�ZKLFK� WKHVH�VXEVHFWRUV� UHO\�� ,W� LV� QRWHG� WKDW� D� QXPEHU�RI� KRVSLWDOLW\� DQG� WRXULVP�
EXVLQHVVHV�KDYH� LQLWLDWHG� WKHLU�RZQ�HWKLFDO�DQG�VXVWDLQDEOH�SUDFWLFHV��DQG�VKRXOG�EH�HQFRXUDJHG� WR�DFW�DV� UROH�
PRGHOV�DQG�OHDGHUV�WR�LQVSLUH�IXUWKHU�DFWLRQ� 
 
&RQVWUXFWLRQ� 	� GHYHORSPHQW��:KLOVW� OLPLWHG� LQIRUPDWLRQ�H[LVWV�� WKH�FRQVWUXFWLRQ�DQG�SURSHUW\�GHYHORS�
PHQW�VHFWRUV�DUH�SHUFHLYHG�WR�EH�NH\�ZDVWH�JHQHUDWRUV��ZLWK�FRDVWDO�GHYHORSPHQW�DW�.RK�.RQJ�DQG�6LKDQRXNYLOOH�
SUHVHQWLQJ� D� SDUWLFXODU� WKUHDW� WR� FXUUHQW� DQG� SODQQHG�03$� VLWHV�� )XUWKHU� LQYHVWLJDWLRQ� LV� QHHGHG� WR� GHYHORS� D�
VRXQG�HYLGHQFH�EDVH�DQG�PRWLYDWH�FROODERUDWLRQ�WR�UHGXFH�WKH�YROXPH�RI�SODVWLF�XVHG��DQG�WKH�DPRXQW�RI�ZDVWH�
JHQHUDWHG��� 
 
3ODVWLF� LPSRUWHUV� 	� DOWHUQDWLYH� SURYLGHUV��$W�LVODQG�VLWHV��OLNH�WKH�.5$�DQG�.6$��DOO�SODVWLF�SURGXFWV�DUH�
LPSRUWHG��ZKLFK�SUHVHQWV�RSSRUWXQLWLHV�WR�UHGXFH�SODVWLF�LPSRUWV��SURYLGHG�FRPPXQLWLHV�DUH�VXSSRUWLYH���$GGLWLRQ�
DOO\��SODVWLF� LPSRUWHUV�PLJKW�EH�HQOLVWHG�WR�PDNH�DYDLODEOH�SODVWLF�DOWHUQDWLYHV�RU�WR�LPSRUW�SURGXFWV�WKDW�IDFLOLWDWH�
UHXVH�DQG�UHF\FOLQJ��OLQNV�WR�,QWHUYHQWLRQ�2SSRUWXQLW\������� 
 
7KHUH�DUH�D�QXPEHU�RI�EXVLQHVVHV� LQ�&DPERGLD� WKDW�VHOO�SODVWLF�DOWHUQDWLYHV��$QHFGRWDO�GLVFXVVLRQV�ZLWK� WKHVH�
EXVLQHVVHV� KLJKOLJKW� FKDOOHQJHV�� LQFOXGLQJ� WKH� KLJK� UDWH� RI� LPSRUW� WD[HV�� ZKLFK� SUHYHQW� FRPSHWLWLYH� SULFLQJ�������
PLQLPLVLQJ�XSWDNH�DQG�WKUHDWHQLQJ�SURILWDELOLW\�� 
 
6PDOO� EXVLQHVVHV��7KH�ILQGLQJV�LOOXVWUDWH�WKDW�VPDOO�EXVLQHVVHV��LQFOXGLQJ�JURFHUV�DQG�IRRG�YHQGRUV��DUH�
EHFRPLQJ�DQ�LQFUHDVLQJO\�LPSRUWDQW�LQFRPH�VRXUFH�LQ�VRPH�LVODQG�FRPPXQLWLHV��*LYHQ�WKH�IUHTXHQW�XVH�RI�SODVWLF�
E\�IRRG�YHQGRUV��JURFHUV�DQG�DW�ZHW�PDUNHWV��LW�LV�DQWLFLSDWHG�WKDW�WKHVH�EXVLQHVVHV�DUH�OLNHO\�WR�EH�VLWHV�RI�KLJK��
DQG�LQFUHDVLQJ��SODVWLF�XVH�������$V�VXFK�SODVWLF�VWUHDPV��OLIH�F\FOHV�DQG�XVH�E\�VPDOO�EXVLQHVVHV�DW�FRDVWDO�DQG����
LVODQG�VLWHV�VKRXOG�EH�LQYHVWLJDWHG�DV�DQ�DYHQXH�WR�UHGXFH�SODVWLF�XVH�� 

 
,QWHUYHQWLRQ� 2SSRUWXQLW\� ����� ,QYHVWLJDWLQJ� DQG� HQDEOLQJ� FLUFXODU� HFRQRP\� RSSRUWXQLWLHV� DW�
FRDVWDO�VLWHV 
 
������ $VVHVVLQJ� DQG� VWUHQJWKHQLQJ� H[LVWLQJ� RSSRUWXQLWLHV�� 7KH� ILQGLQJV� KLJKOLJKW� D� QXPEHU� RI� H[LVWLQJ�������
OLYHOLKRRG�DFWLYLWLHV�FHQWUHG�RQ�UHF\FOLQJ�DQG�UH-XVH�RI�SODVWLF�� LQFOXGLQJ�ILVKLQJ�QHW�UHSXUSRVLQJ�DQG�WKH�WUDGH�RI�����
UHF\FODEOHV��7KHVH�H[LVWLQJ�OLYHOLKRRGV�SUHVHQW�DQ�RSSRUWXQLW\�IRU�FRDVWDO�FRPPXQLWLHV�WR�PRYH�DZD\�IURP�OLQHDU�
UHVRXUFH�XVH��DQG�LW�LV�UHFRPPHQGHG�WKDW�SDUWLFLSDWRU\�DSSURDFKHV�EH�XWLOLVHG�WR�LQYHVWLJDWH�WKHLU�PDUNHW�SRWHQWLDO�
DQG�ORQJ�WHUP�YLDELOLW\� 
 
������ ,QYHVWLJDWLQJ�QRYHO�RSSRUWXQLWLHV��3ULYDWH�DQG�WKLUG�VHFWRU�SDUWQHUVKLSV�SUHVHQW�RSSRUWXQLWLHV�IRU�FRPPX�
QLWLHV�WR�EHQHILW�IURP�SODVWLF�UHFODPDWLRQ��(PHUJLQJ�RSSRUWXQLWLHV�DW�FRDVWDO�VLWHV�LQFOXGH��UHF\FOLQJ�RI�Q\ORQ�ILVKLQJ�



 

��� 

QHWV�LQWR�\DUQ�DQG�SURFHVVLQJ�RI�XVHG�SODVWLFV�WR�SURGXFH�SODVWLF�SHOOHWV��7KH�IHDVLELOLW\�RI�VXFK�EXVLQHVV�RSSRUWX�
QLWLHV�ZLWKLQ�WKH�&DPERGLDQ�FRQWH[W�LV�DQ�DUHD�IRU�IXUWKHU�LQYHVWLJDWLRQ� 
 

,QWHUYHQWLRQ�2SSRUWXQLW\������0DQDJLQJ�KRXVHKROG�ZDVWH�WR�SUHYHQW�PDULQH�SODVWLF�SROOXWLRQ�	�
VXSSRUW�FRPPXQLW\�ZHOOEHLQJ� 
 
������ $W� WKH� IRFDO� VLWH�� ,Q� WKH�DEVHQFH�RI�6:0�V\VWHPV�� WKH� UHVLGHQWV�RI�.69�DUH� IRUFHG� WR�GLVSRVH�RI� WKHLU�
ZDVWH�GLUHFWO\�LQWR�WKH�RFHDQ��RQ�WKH�VKRUHOLQH��RU�E\�EXUQLQJ�LW�–�GLVSRVDO�EHKDYLRXUV�WKDW�DUH�XQOLNHO\�WR�FKDQJH�
XQOHVV�6:0�V\VWHPV�DUH�HVWDEOLVKHG��,W�LV�UHFRPPHQGHG�WKDW�6:0�V\VWHPV�EH�WULDOOHG�LQ�.69��DQG�ZKHUH�SRVVL�
EOH�H[SORLW�FLUFXODU�HFRQRP\�DSSURDFKHV�WR�PD[LPLVH�HIILFLHQW�UHVRXUFH�XVH�DQG�UHGXFH�UHVLGXDOV��IRU�H[DPSOH� 
 

· �$V� LGHQWLILHG� LQ� ,QWHUYHQWLRQ� ����� VWUHQJWKHQLQJ� GRPHVWLF� PDUNHWV� IRU� UHF\FOHG� RU� UHSXUSRVHG�����
SURGXFWV� 

· XWLOLVLQJ� HQDEOLQJ� OHJLVODWLRQ� LQ� VXSSRUW� RI� FLUFXODU� DSSURDFKHV�� IRU� H[DPSOH� 'HFUHH� ����� ZKLFK����
PDQGDWHV�ZDVWH�VHSDUDWLRQ��DQG 

· SURGXFLQJ�FRPSRVWHG�SURGXFWV�VXFK�DV�RUJDQLF�IHUWLOLVHUV��ZDVWH�FKDUDFWHULVDWLRQ�VXUYH\V�IRXQG�WKDW�
����RI�KRXVHKROG�ZDVWH�ZDV�RUJDQLF�PDWWHU��� 

 
7KH�NH\�ILQGLQJV�KLJKOLJKW�D�QXPEHU�RI�FRQWH[WXDO�FRQVLGHUDWLRQV�UHJDUGLQJ�WKH�SURSRVHG�WULDO��ZKLFK�FDQ�EH�IRXQG�
LQ�$QQH[����,W�LV�DOVR�UHFRPPHQGHG�WKDW�WKH�PDQDJHPHQW�RI�ILVKLQJ�ZDVWH�EH�FRQVLGHUHG�ZLWKLQ�WKH�GHVLJQ�RI�WKH�
6:0�V\VWHP��OLQNV�WR�,QWHUYHQWLRQ������EHORZ��� 
 
������ 2XWVLGH� RI� WKH� IRFDO� VLWH��7KH�6:0� WULDO� VKRXOG�EH�FDUHIXOO\�PRQLWRUHG�DQG� HYDOXDWHG� WR� LQIRUP�6:0����
LQWHUYHQWLRQV�DW�RWKHU�VLWHV��� 
 

,QWHUYHQWLRQ�2SSRUWXQLW\������0DQDJLQJ�ILVKLQJ�ZDVWH�WR�SUHYHQW�GLVSRVDO�LQWR�WKH�HQYLURQPHQW�
DQG�VHFXUH�VXVWDLQDEOH�OLYHOLKRRGV� 
 
������ /LYHOLKRRGV� RSSRUWXQLWLHV�� 2SSRUWXQLWLHV� H[LVW� WKRXJK� FROODERUDWLYH� SDUWQHUVKLSV� WR� DVVHVV�� VWUHQJWKHQ�
DQG�HVWDEOLVK�OLYHOLKRRGV�EDVHG�RQ�UHF\FOLQJ�	�UHSXUSRVLQJ�RI�XVHG�ILVKLQJ�JHDU��LQFOXGLQJ�SURFHVVLQJ�XVHG�QHWV�

DQG� OLQHV� LQWR� WH[WLOHV�DQG�RWKHU�SURGXFWV��DV�WRXFKHG�XSRQ� LQ� ,QWHUYHQWLRQ�������͘� 3K\VLFDO�V\VWHPV�RI�GLVSRVDO�
FRXOG� VXSSRUW� ILVKHUV� WR� DOWHU� WKHLU� EHKDYLRXUV�� IRU� H[DPSOH�� XVHG� QHW� FROOHFWLRQ� SRLQWV� FRXOG� EH� SRVLWLRQHG� DW�
GRFNV�WR�HQDEOH�HIILFLHQW�GLVSRVDO��DOVR�VXSSRUWLQJ�HDVH�RI�FROOHFWLRQ�IRU�UHF\FOLQJ�RU�UH-XVH���)XUWKHU�UHVHDUFK�LV�
UHTXLUHG�WR�DVVHVV�WKH�IHDVLELOLW\�RI�VXFK�LQLWLDWLYHV�� 
 
������)LVKHULHV�UHJXODWLRQ�DQG�HQIRUFHPHQW͗� ([LVWLQJ�OHJLVODWLRQ��ILVKHULHV�UHJXODWLRQV�DQG�HQIRUFHPHQW�PHFKD�
QLVPV�FRXOG�EH�DGDSWHG�WR�LQFOXGH�ORFDOO\�DSSURSULDWH�UHJXODWLRQV�WKDW�UHGXFH�ILVKLQJ�JHDU�GLVFDUGV�DQG�JHDU�XVH��
3DWURO� WHDPV� �H�J�� ILVKHULHV�RIILFHUV�DQG� WKH�PDULQH� LQVSHFWRUDWH��DOVR�SOD\�DQ� LPSRUWDQW� UROH� LQ� WKH�PRQLWRULQJ��

DZDUHQHVV�UDLVLQJ�DQG�HQIRUFHPHQW�WR�UHGXFH�GLVFDUGHG�JHDU͘� 
 
������03$�SODQQLQJ��PRQLWRULQJ�DQG�PDQDJHPHQW�� ,W�LV�UHFRPPHQGHG�WKDW�RSSRUWXQLWLHV�WR�UHGXFH�PDULQH�
SODVWLF�SROOXWLRQ��HVSHFLDOO\� ILVKLQJ�ZDVWH��DUH� WDNHQ� LQWR�DFFRXQW� LQ�03$�GHVLJQ�DQG�PDQDJHPHQW��:LWKLQ�03$�
PRQLWRULQJ� IUDPHZRUNV�� LW� LV� UHFRPPHQGHG� WKDW� DSSURSULDWH� UHJXODWLRQV� DUH� GHYHORSHG�� 3ODVWLF� SROOXWLRQ� DQG�����
PDULQH�GHEULV�GDWD�FROOHFWLRQ�FRXOG�DOVR�EH�HPEHGGHG�LQWR�H[LVWLQJ�03$�SURWRFROV��IRU�H[DPSOH�WKURXJK�VWDQGDUG�
LVHG� FRUDO� UHHI�PRQLWRULQJ�PHWKRGRORJLHV�� VHD� WXUWOH� GDWD� FROOHFWLRQ� DQG� GHFHDVHG�PDULQH�PDPPDO� GLVVHFWLRQ��
SURFHVVHV��03$�PDQDJHPHQW� IUDPHZRUNV�DOVR�SUHVHQW�RSSRUWXQLWLHV� WR�HQJDJH�DFWRUV�DFURVV� WKHVH�SURWHFWHG�
DUHDV� LQ� ORFDOO\� DFFHVVLEOH� GDWD� FROOHFWLRQ�� IRU� H[DPSOH� HQOLVWLQJ� ILVKHUV� WR� HVWLPDWH� WKH� YROXPH� RI� SODVWLF� LQ�����
ODQGLQJV��RU�XWLOLVLQJ�WKHLU�KLVWRULF�NQRZOHGJH�WR�DVVHVV�KRZ�SODVWLF�LQ�ODQGLQJV�KDV�FKDQJHG�RYHU�WLPH��� 
 

,QWHUYHQWLRQ�2SSRUWXQLW\������&RDVWDO�DQG�PDULQH�FOHDQ-XSV�WR�DGGUHVV�PDULQH�SODVWLF�SROOXWLRQ�
FXUUHQWO\�LQ�VLWX� 
 
5HVHDUFK� ILQGLQJV�� VHFRQGDU\� HYLGHQFH� DQG� DQHFGRWDO� REVHUYDWLRQV� KLJKOLJKW� WKH� LPPHQVH� YROXPH� RI� PDULQH�
SODVWLF�SROOXWLRQ�FXUUHQWO\�SUHVHQW� LQ�&DPERGLD�� ,W� LV�DFNQRZOHGJHG�WKDW�FOHDQLQJ-XS�ZDVWH�WUHDWV�D�V\PSWRP�UD�
WKHU�WKDQ�DGGUHVVLQJ�WKH�URRW�FDXVH�RI�SROOXWLRQ��KRZHYHU��WKH�RQJRLQJ�ELRGLYHUVLW\�WKUHDW�SRVHG�E\�PDULQH�SODVWLF���
SROOXWLRQ�RQFH�LQ�VLWX��HVSHFLDOO\�JKRVW�QHWV���KDV�OHG�WR�FOHDQ-XSV�EHLQJ�LQFOXGHG�DV�WKH�ILQDO�LQWHUYHQWLRQ�LQ�WKLV�



 

��� 

UHSRUW��&RPPXQLW\�FOHDQ-XSV�DOVR�SUHVHQW�DQ�RSSRUWXQLW\�WR�VWUHQJWKHQ�HQYLURQPHQWDO�DZDUHQHVV�DQG�FRPPXQLW\�
SULGH��KHLJKWHQ�SHUFHLYHG�SROLWLFDO� HIILFDF\�DQG�EXLOG� VRFLDO�FRKHVLRQ�–�DOO� IRXQGDWLRQDO�FRPSRQHQWV� UHTXLUHG� WR�
IRVWHU�HQYLURQPHQWDO�VWHZDUGVKLS��$GGLWLRQDOO\��WKHUH�LV�FRQVLGHUDEOH�HQWKXVLDVP�IRU�FOHDQ-XS�DFWLYLWLHV�LQ�&DPER�
GLD��ZLWK�D�QXPEHU�RI�ORFDO�FOHDQ-XS�IRFXVHG�1*2¶V�EHLQJ�IRUPHG�DQG�WKH�JRYHUQPHQW�SURPRWLQJ�DFWLYLWLHV��VXFK�
DV�FOHDQ�FLW\�FRPSHWLWLRQV�� 
 
,W�LV�UHFRPPHQGHG�WKDW�EHVW�SUDFWLFH�JXLGHOLQHV�EH�GHYHORSHG�WR�PD[LPLVH�WKH�HIIHFWLYHQHVV�DQG�LPSDFW�RI�FOHDQ-
XSV��LQFOXGLQJ� 
 

· GHYHORSLQJ� ORFDOO\� DFFHVVLEOH� UHVHDUFK� SURWRFROV� WR� HQDEOH� GDWD� WR� EH� FROOHFWHG� IURP� FOHDQ-XS�������
DFWLYLWLHV�� 

· XWLOLVLQJ�FOHDQ-XSV�DV�RSSRUWXQLWLHV�IRU�HGXFDWLRQ��DZDUHQHVV�UDLVLQJ�DQG�6%&�WR�PRWLYDWH�VWHZDUG�
VKLS�EHKDYLRXUV��DQG� 

· HVWDEOLVKLQJ�V\VWHPV�WR�HQDEOH�ZDVWH�IURP�FOHDQ-XSV�WR�EH�SURSHUO\�PDQDJHG�DQG�RU�IRU�UHVRXUFHV�WR�
EH�UHFODLPHG�IURP�WKH�ZDVWH�FROOHFWHG� 

 
����(QDEOLQJ�&RQGLWLRQV�IRU�&KDQJH 
 
7KH� DERYH� LQWHUYHQWLRQV� DUH� UHLQIRUFHG� E\� D� VHW� RI� HQDEOLQJ� FRQGLWLRQV�� ZKLFK� GHVFULEH� DYHQXHV� WR� FUHDWH� DQ����
HQYLURQPHQW� IRU�FKDQJH�� WKHVH�DUH�����EXLOGLQJ�FDSDFLW\�����VWUHQJWKHQLQJ�JRYHUQDQFH�DQG���� IRVWHULQJ�VRFLDO�	�
EHKDYLRXUDO�FKDQJH��6%&�� 
 
&RQGLWLRQ����%XLOGLQJ�FDSDFLW\�LV�NH\�WR�HIIHFWLQJ�ODVWLQJ�FKDQJH�DQG�HQVXUHV�VWDNHKROGHUV�KDYH�WKH�NQRZOHGJH�
DQG�VNLOOV� UHTXLUHG� WR�JHQXLQHO\� HQJDJH� LQ�� GHVLJQ�DQG�PDQDJH�SODVWLF�SROOXWLRQ� UHGXFWLRQ�VWUDWHJLHV��7KHPDWLF�
DUHDV�IRU�FDSDFLW\�EXLOGLQJ�DUH�� 
 

· LPSDFWV�RI�SODVWLF�SROOXWLRQ�HQYLURQPHQWDOO\��VRFLDOO\�DQG�HFRQRPLFDOO\�� LQFOXGLQJ�NH\�FRQFHSWV��VXFK�
DV�LQWHUGHSHQGHQFH� 

· HQVXULQJ�NH\�DFWRUV�KDYH�D�VRXQG�XQGHUVWDQGLQJ�RI�JRYHUQDQFH�IUDPHZRUNV��H�J��VXE-GHFUHHV��DQG�
WKH� PHDQV� WR� LPSOHPHQW� PDQDJHPHQW� PHFKDQLVPV� �H�J�� IHHGEDFN� 	� JULHYDQFH� PHFKDQLVPV� DQG�
PRQLWRULQJ�	�HYDOXDWLRQ�V\VWHPV���DQG� 

· VWUHQJWKHQLQJ�WKH�XQGHUVWDQGLQJ�RI�FLUFXODU�HFRQRP\�DSSURDFKHV�DQG�WKHLU�SRWHQWLDO�EHQHILWV� 
 

7DUJHWHG�FDSDFLW\�EXLOGLQJ�ZLOO�EH�UHTXLUHG�ZLWK�DQ�DUUD\�RI�DFWRUV��LQFOXGLQJ� 
 
/RFDO� *RYHUQPHQW�� $V�GHWDLOHG� DERYH��6:0�VLWV�XQGHU� WKH� UHPLW� RI� WKH�5&*��ZLWK� UHVSRQVLELOLW\�EHLQJ��
GHYROYHG� WR� SURYLQFLDO� DQG� FRPPXQH� OHYHO� DXWKRULWLHV�� $V� VXFK�� FDSDFLW\� GHYHORSPHQW� RI� JRYHUQPHQW� DFWRUV����
HVSHFLDOO\� ORFDO�DXWKRULWLHV��ZLOO�EH�HVVHQWLDO�WR�LQIRUP�WKH�LPSURYHPHQW�DQG�RU�LPSOHPHQWDWLRQ�DQG�PDQDJHPHQW�
RI�6:0�V\VWHPV��3ULYDWH� DQG� WKLUG� VHFWRU� SDUWQHUVKLSV� DUH� DOVR� NH\�� DQG� D� QXPEHU� RI� RUJDQLVDWLRQV� KDYH� WKH���
SRWHQWLDO�WR�IXQFWLRQ�DV�FDSDFLW\�EXLOGLQJ�IRFDO�SRLQWV�WR�VXSSRUW�DXWKRULWLHV�DW�FRDVWDO�VLWHV� 
 
3ULYDWH�6HFWRU��&DSDFLW\�GHYHORSPHQW�WDUJHWHG�DW�WKH�SULYDWH�VHFWRU�DFWRUV�VKRXOG�IRFXV�RQ�WKH�XSWDNH�RI�
QHZ�6:0�V\VWHPV�DQG�PRWLYDWLQJ� UHGXFWLRQV� LQ�SODVWLF�XVH�DQG�ZDVWH�JHQHUDWLRQ��ZLWK� WKH�JRDO� RI�PLQLPLVLQJ����
HQYLURQPHQWDO�LPSDFW� 
 
)LVKHUV�� %XLOGLQJ� WKH� FDSDFLW\� RI� &)L¶V� DQG� ILVKHUV� ZLOO� EH� LQWHJUDO� WR� HIIHFWLYHO\� PDQDJLQJ� ILVKHULHV� ZDVWH�����
LQFOXGLQJ�EXLOGLQJ�XQGHUVWDQGLQJ�RI�� 
 

�� OLQNV�EHWZHHQ�ILVKLQJ�ZDVWH��ELRGLYHUVLW\�DQG�UHVRXUFH�DYDLODELOLW\��DQG� 
�� &DPERGLDQ�OHJLVODWLRQ�	�SROLF\��LQFOXGLQJ�03$�IUDPHZRUNV� 

  
&RPPXQLW\�� &DSDFLW\� EXLOGLQJ� RI� FRPPXQLW\� LV� LQWHJUDO� WR� HQDEOH� LQIRUPHG� HQJDJHPHQW� DQG� VXSSRUW�
6:0�V\VWHP�DGRSWLRQ��'HYHORSLQJ� WKH�FDSDFLW\�RI�FRPPXQLWLHV�DOVR�KDV� WKH�SRWHQWLDO� WR� IRVWHU� OHDGHUVKLS�DQG�
KHLJKWHQ�DJHQF\��ZKLFK�LV�FUXFLDO�WR�HPSRZHU�WKHVH�EHQHILFLDULHV�� 
 
&RQGLWLRQ� ��� 6WUHQJWKHQLQJ� JRYHUQDQFH�� LV� NH\� WR� HQDEOLQJ� ORFDO� OHDGHUVKLS� DQG� VXSSRUWLQJ� EX\-LQ� RI�����
LQWHUYHQWLRQV�WR�UHGXFH�PDULQH�SODVWLF�SROOXWLRQ��)RFDO�DUHDV�IRU�VWUHQJWKHQHG�JRYHUQDQFH�DUH� 



 

��� 

8WLOLVLQJ� H[LVWLQJ� JRYHUQDQFH� PHFKDQLVPV�� $V� WRXFKHG� XSRQ� SUHYLRXVO\�� HQDEOLQJ� JRYHUQDQFH����������
PHFKDQLVPV�H[LVW� DQG� FRXOG� EH�PRUH� IXOO\� XWLOLVHG� WR� UHGXFH�PDULQH� SODVWLF� SROOXWLRQ�� 7KH� LPSOHPHQWDWLRQ� DQG��
HQIRUFHPHQW�RI�H[LVWLQJ� OHJLVODWLRQ�DQG�UHJXODWLRQV�VKRXOG�EH�KDQGOHG�ZLWK�FRQWH[WXDO�XQGHUVWDQGLQJ�DQG�SDLUHG�
ZLWK�FDSDFLW\�EXLOGLQJ��&RQGLWLRQ�����WKDW�LV��FRQVWLWXHQWV�VKRXOG�QRW�EH�SHQDOLVHG�IRU�QRQ-FRPSOLDQFH�ZLWK�V\VWHPV�
WKDW�GR�QRW�H[LVW�RU�KDYH�EHHQ�IRUPDOLVHG�ZLWK�OLPLWHG�LQYHVWPHQW�LQ�FKDQJH�PDQDJHPHQW�� 
 
*RYHUQDQFH� IRU� FLUFXODULW\��:H�SURSRVH�VWUHQJWKHQLQJ�JRYHUQDQFH�PHFKDQLVPV�DQG�V\VWHPV� WR�HQDEOH�
GRPHVWLF�UHF\FOLQJ�DQG�UH-XVH�DFWLYLWLHV��ZLWK�WKH�ORQJ�WHUP�YLVLRQ�RI�HQDEOLQJ�FLUFXODULW\�� 
 
*RYHUQDQFH� IRU� 6:0��,Q�DGGLWLRQ�WR�FDSDFLW\�EXLOGLQJ��NH\�HOHPHQWV�WR�VWUHQJWKHQ�PDQDJHPHQW�RI�6:0�
V\VWHPV�LQFOXGH� 
 

· HQVXULQJ� GLIIHUHQW� OHYHOV� RI� JRYHUQPHQW� DQG�PLQLVWULHV� DUH� FROODERUDWLQJ� DQG� XQGHUVWDQG� WKHLU� RZQ�
XQLTXH�UROHV�DQG�UHVSRQVLELOLWLHV� 

· HQVXULQJ� WKDW� GHPRFUDWLF� DQG� FRQVXOWDWLYH� DSSURDFKHV� DUH� DGRSWHG� WR� HQDEOH� ORFDO� HQJDJHPHQW���
HQVXULQJ�V\VWHPV�PHHW�WKH�QHHGV�RI�FRQVWLWXHQWV�� 

· HVWDEOLVKLQJ�RSHUDWLRQDO�DQG�DGPLQLVWUDWLYH�VWUXFWXUHV�WKDW�VXSSRUW�HIIHFWLYH�DQG�WUDQVSDUHQW�PDQDJH�
PHQW�V\VWHPV��DQG 

· EULGJLQJ�JRYHUQDQFH�JDSV�WR�EHWWHU�PDQDJH�ILVKHULHV�VHFWRU�ZDVWH�� 
 
&RQGLWLRQ� ��� )RVWHULQJ� 6%&�� LV� UHFRPPHQGHG� WR� DGGUHVV� EDUULHUV� WR� FKDQJH�� LQFHQWLYLVH� VWHZDUGVKLS����
EHKDYLRXUV�DQG�IRVWHU�KDELW�IRUPDWLRQ��7KH�UHVHDUFK�ILQGLQJV�KLJKOLJKWHG�D�QXPEHU�RI�SRWHQWLDO�WDUJHW�EHOLHIV�DQG�
EHKDYLRXUV��LQFOXGLQJ� 
 
3ODVWLF� XVH� EHKDYLRXUV��3ODVWLF�XVH�EHKDYLRXUV�FRQWULEXWH�GLUHFWO\� WR�PDULQH�SODVWLF�SROOXWLRQ��DQG�6%&�
PHWKRGRORJLHV�SUHVHQW�DQ�RSSRUWXQLW\�WR�XQGHUVWDQG�WKH�VRFLDO�DQG�FXOWXUDO�QRUPV�WKDW�GULYH�SODVWLF�FRQVXPSWLRQ��
)RU�H[DPSOH��HFRWRXULVP�ZDV�IRXQG�WR�EH�DQ�DVSLUDWLRQDO�OLYHOLKRRG�LQ�.69�DQG�OLQNLQJ�HQYLURQPHQWDO�DZDUHQHVV�
DQG�VWHZDUGVKLS�EHKDYLRXUV� WR� LQFRPH�SRWHQWLDO� DULVLQJ� IURP�HFRWRXULVP��PD\�PRWLYDWH� VWDNHKROGHUV� WR� UHGXFH�
WKH�YROXPH�RI�SODVWLF�WKH\�XVH��2WKHU�RSSRUWXQLWLHV�WR�SURPSW�6%&�PD\�LQFOXGH� 

 

· SURPRWLQJ� ³WUDGLWLRQDO´� ZLVGRP� WR� UHGXFH� SODVWLF� FRQVXPSWLRQ� �H�J�� ZUDSSLQJ� LQ� EDQDQD� OHDYHV������
LQVWHDG�RI�SODVWLF���DQG�RU 

· XWLOLVLQJ�LQIOXHQFHUV�WKDW�FXUUHQWO\�H[LVW�LQ�&DPERGLD�WR�DFW�DV�UROH�PRGHOV�DQG�FRPPXQLW\�OHDGHUV� 
 
'LVSRVDO� EHKDYLRXUV� 	� 6:0� V\VWHP� DGRSWLRQ�� &KDQJLQJ� GLVSRVDO� EHKDYLRXUV� LV� D� NH\� WR� SUHYHQWLQJ�

ZDVWH�HQWHULQJ�WKH�HQYLURQPHQW�DQG�VXSSRUWLQJ�WKH�XSWDNH�RI�6:0�V\VWHPV͘� 7KH�ILQGLQJV� LGHQWLILHG�IHHOLQJV�RI�
VKDPH�DVVRFLDWHG�ZLWK�VHOOLQJ� UHF\FODEOHV��ZKLFK�PD\�GLVLQFHQWLYLVH� UHF\FOLQJ�EHKDYLRXUV��6%&� LQLWLDWLYHV�FRXOG�
EH�XWLOLVHG�WR�VKLIW�WKHVH�EDUULHUV��IRU�H[DPSOH��UHF\FOLQJ�FRXOG�EH�SURPRWHG�DV�D�PRGHUQ��DVSLUDWLRQDO�DFWLYLW\�WKDW�
EHQHILWV�WKH�FRPPXQLW\��IRVWHULQJ�SULGH�DQG�VRFLDO�FRKHVLRQ��0HWKRGRORJLHV�LQFOXGLQJ�EHKDYLRXUDO�HFRQRPLFV�DQG�
QXGJHV��FRXOG�EH�XWLOLVHG�WR�PRWLYDWH�6:0�V\VWHP�XVH��6%&� LQLWLDWLYHV�PLJKW�DOVR�WDUJHW�VSHFLILF�EHKDYLRXUV� LQ�
VXSSRUW� RI� UHF\FOLQJ� DQG� UH-XVH�� VXFK� DV� ZDVWH� VHSDUDWLRQ� DQG� FOHDQLQJ�� )RU� H[DPSOH�� ELQ� GHVLJQ� FRXOG� EH�������
WDLORUHG�WR�SURPSW�ZDVWH�VHSDUDWLRQ�DQG�ELQ�SRVLWLRQLQJ�FRXOG�EH�WDUJHWHG�DW�UHGXFLQJ�OLWWHULQJ�� 
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�� &RQFOXVLRQ 

 

0DULQH�SODVWLF�SROOXWLRQ�LV�D�FRPSOH[�DQG�DFXWH�FKDOOHQJH�WKDW�QHFHVVLWDWHV�XUJHQW�DFWLRQ��7KLV�UHSRUW�VHWV�RXW�D��
IUDPHZRUN� IRU� D� FRQWH[WXDOO\� DSSURSULDWH� UHVSRQVH� WR� PDULQH� SODVWLF� SROOXWLRQ�� EDVHG� XSRQ� VRPH� RI� WKH� ILUVW������
UHVHDUFK�LQYHVWLJDWLQJ�WKLV�WKUHDW�LQ�&DPERGLD��� 

 

$ORQJVLGH�JOREDO�PRPHQWXP��DZDUHQHVV�DURXQG�SODVWLF�SROOXWLRQ�LV�HYHU�JURZLQJ�LQ�&DPERGLD��7KLV�PRWLYDWLRQ�LV�
DQ�HVVHQWLDO� LQJUHGLHQW�IRU�UHGXFLQJ�SUHYHQWDEOH�SODVWLF�XVH�DQG�FRPEDWWLQJ�SODVWLF�SROOXWLRQ��,W� LV�DFNQRZOHGJHG�
WKDW� HQYLURQPHQWDO� GHJUDGDWLRQ� GLVSURSRUWLRQDWHO\� LPSDFWV� YXOQHUDEOH� SHRSOHV�� DQG� DV� VXFK� PHDVXUHV� WKDW������
HQJDJH�DQG�HPSRZHU�WKRVH�PRVW�VHYHUHO\�LPSDFWHG�E\�SODVWLF�SROOXWLRQ�VKRXOG�EH�SULRULWLVHG��(QDEOLQJ�ORFDOO\-OHG�
VROXWLRQV� LV� D� SULRULW\�� DQG� LQ� VRPH� FRPPXQLWLHV� FKDQJH� LV� DOUHDG\� XQGHUZD\�� $� QXPEHU� RI� NH\� DFWRUV� DQG�����
VWDNHKROGHUV�DUH� LGHQWLILHG� LQ� WKLV� UHSRUW� DQG�FROODERUDWLRQ�EHWZHHQ� WKHVH�JURXSV� LV� FUXFLDO� WR� SUHVHQW�D� XQLWHG�
IURQW��JDUQHU�LQYHVWPHQW�DQG�IRVWHU�ODVWLQJ�FKDQJH��)XQGDPHQWDOO\��ZH�QHHG�WR�ZRUN�WRJHWKHU�WR�VKLIW�WKH�ZD\�ZH�
WKLQN�DERXW�UHVRXUFH�XVH��,W�LV�FUXFLDO�WKDW�ZH�VWHS�DZD\�IURP�OLQHDULW\�DQG�WRZDUGV�FLUFXODU�HFRQRP\�DSSURDFKHV�
WKDW�SURWHFW�RXU�ZHOOEHLQJ��DQG�WKDW�RI�IXWXUH�JHQHUDWLRQV��7KLV�UHSRUW�LQWURGXFHV�ORFDOO\�DSSURSULDWH�DYHQXHV�WKDW�
VXSSRUW� IHDVLEOH� PRYHPHQW� WRZDUGV� FLUFXODULW\�� D� QXPEHU� RI� ZKLFK� GRYHWDLO� ZLWK� H[LVWLQJ� LQQRYDWLRQV� OHG� E\������
FRQFHUQHG�FRPPXQLW\�PHPEHUV� 

 

7KLV�UHSRUW�DOVR�KLJKOLJKWV�JDSV�WKDW�QHHG�WR�EH�EULGJHG�LQ�RUGHU�WR�UHDOLVH�VXVWDLQHG�FKDQJH��$V�ZLWK�DQ\�QRYHO�
IHDW�� WKHUH�DUH� OHVVRQV� WR�EH� OHDUQW��DQG�DQ\�DFWLRQ� WDNHQ�QHHGV� WR�EH� LWHUDWLYH�� UHVSRQVLYH�DQG�RSWLPLVHG�RYHU�
WLPH��&DPERGLD��WKH�.LQJGRP�RI�:RQGHU��LV�DW�D�FULWLFDO�MXQFWLRQ�–�XUJHQW�UHVSRQVHV�DUH�QHHGHG�WR�VDIHJXDUG�WKH�
HFRV\VWHPV�XSRQ�ZKLFK� WKH�QDWLRQ¶V�SHRSOH�DQG�HFRQRPLHV� UHO\��7KH�DSSHWLWH� IRU�FKDQJH� LV�FOHDU��DQG�PRYLQJ�
IRUZDUG�ZLWK�WKLV�PRPHQWXP�LV�HVVHQWLDO��ZH�PXVW�DFW�QRZ�� 
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�� $QQH[XUHV� 
 
$QQH[� ��� &RQWH[WXDO� &RQVLGHUDWLRQV� IRU� 7ULDOOLQJ� 6ROLG� :DVWH� 0DQDJHPHQW� 6\VWHPV� LQ� .RK� 6GDFK�������
9LOODJH��.69� 
 
,W� ZDV� UHSHDWHGO\� KLJKOLJKWHG� LQ� WKH� ILQGLQJV� WKDW� DQ\�6:0� VWUDWHJLHV� WULDOOHG� LQ� .69� QHHG� WR� EH� FRQWH[WXDOO\����
DSSURSULDWH��7KH�ORJLVWLFDO�FKDOOHQJHV�SRVHG�E\�.69�DV�D�UHPRWH��LVODQG�VLWH�FDQQRW�EH�LJQRUHG��$�QXPEHU�RI�VLWH�
VSHFLILF�FRQVLGHUDWLRQV�KDYH�EHHQ�LGHQWLILHG��LQFOXGLQJ� 
 

· 6XSSRUWLQJ� ORFDO�DXWKRULWLHV�WR�HQJDJH�ZLWK�SURYLQFLDO�JRYHUQPHQW�LV�HVVHQWLDO�WR�HVWDEOLVK�D�QHWZRUN�RI�
VXSSRUW�DQG�HQVXUH�6:0�V\VWHPV�DUH�LPSOHPHQWHG�LQ�OLQH�ZLWK�&DPERGLDQ�OHJLVODWLRQ�DQG�JRYHUQDQFH�
IUDPHZRUNV� 

· 7KH�LPSOHPHQWDWLRQ�RI�6:0�V\VWHPV�LQ�.69�PD\�UHTXLUH�SDUWQHUVKLSV�ZLWK�SULYDWH�FRQWUDFWRUV��KRZHYHU�
LW� LV� XQNQRZQ� ZKR� KDV� WKH� FDSDFLW\� WR�PDQDJH� VXFK� D� FRQWUDFW�� 6KRXOG� SULYDWH� 6:0� FRQWUDFWRUV� EH�
KLUHG��DFFRXQWDELOLW\�PHFKDQLVPV�ZLOO�EH�HVVHQWLDO�� 

· 6:0�V\VWHPV�RQ� WKH�PDLQODQG�DUH�FXUUHQWO\�XQGHU� UHYLHZ��DQG� WUDQVSRUWLQJ�ZDVWH� WR� WKH�PDLQODQG� IRU�
SURFHVVLQJ�FRXOG�EH�ERWK�FRPSOH[�DQG�FRVWO\��:DVWH�OHDNDJH�GXULQJ�WUDQVSRUW�LV�DOVR�DQ�LPSRUWDQW�IDFWRU�
IRU�FRQVLGHUDWLRQ� 

· )LQDQFLDO� IHDVLELOLW\� RI� WKH� 6:0� V\VWHP� QHHGV� WR� EH� LQYHVWLJDWHG� WR� LQIRUP� WKH� HVWDEOLVKPHQW� DQG������
PDQDJHPHQW�RI� IDLU�� WUDQVSDUHQW�DQG�VXVWDLQDEOH�IHH�VWUXFWXUHV��7KH�ZLOOLQJQHVV�WR�SD\�VXUYH\�HPSKD�
VL]HG�D�VWURQJ�OHYHO�RI�FRPPXQLW\�HQWKXVLDVP�DQG�VXSSRUW�IRU�WKH�HVWDEOLVKPHQW�RI�6:0�V\VWHPV� 

· 7KHUH� LV�GLVXVHG� ODQGILOO�VLWH� LQ�.69��KRZHYHU��RQ�D�VPDOO� LVODQG�ZKHUH� ODQG� LV�DW�D�SUHPLXP��HQVXULQJ�
WKHUH�LV�DGHTXDWH�VSDFH�IRU��DQG�VDIH�PDQDJHPHQW�RI��WKH�ODQGILOO�VLWH�UHTXLUHV�WHFKQLFDO�H[SHUWLVH�WKDW�LV�
FXUUHQWO\�ODFNLQJ��7KH�IHDVLELOLW\�RI�XWLOLVLQJ�WKH�ODQGILOO�QHHGV�WR�EH�UHYLHZHG�DV�SDUW�RI�WKH�SURSRVHG�WULDO�
RQ�.69�� 

· &RPSDFWLQJ�RI�ZDVWH�WR�PD[LPLVH�WKH�YROXPH�H[SRUWHG�RII�WKH�LVODQG�FRXOG�LQFUHDVH�HIILFLHQF\��$GGLWLRQ�
DOO\�� D� FRPSDFWRU� FRXOG� EH� XWLOLVHG� E\� ZDVWH� EX\HUV� WR� LQFUHDVH� WKH� YROXPH� RI� SODVWLF� UHF\FODEOHV������
WUDQVSRUWHG�IRU�VDOH��QRWLQJ�WKH�FDYHDWV�DURXQG�FXUUHQW�PDUNHWV�IRU�UHF\FODEOHV��� 

· %XUQLQJ�ZDVWH� LV�D�FRPPRQ�SUDFWLFH� LQ�.69��7KH�FRPPXQLW\� LV�SXUVXLQJ�RSSRUWXQLWLHV� WR�SXUFKDVH�DQ�
LQFLQHUDWRU��DQG�WKHUH�LV�VFRSH�IRU�WKLV�WR�EH�VXEVLGLVHG�E\�WKH�0R(�KRZHYHU��WKH�DYDLODELOLW\�RI�IXQGLQJ�WR�
VXSSRUW�ORQJ�WHUP�PDLQWHQDQFH�DQG�VWDIILQJ�LV�XQNQRZQ��7KHUH�LV�DOVR�VFRSH�IRU�D�SULYDWH�VHFWRU�SDUWQHU�
VKLS�WR�VXSSRUW�KLJK�WHPSHUDWXUH��ORZ�HPLVVLRQV�LQFLQHUDWLRQ��EXW�DJDLQ�WKH�IHDVLELOLW\�RI�WKLV�RSSRUWXQLW\�
UHTXLUHV� IXUWKHU� LQYHVWLJDWLRQ�� ,W� LV� FUXFLDO� WKDW� WKH� ULVNV�DVVRFLDWHG�ZLWK� LQFLQHUDWLRQ�DUH�DVVHVVHG�DQG�
XQGHUVWRRG�E\�WKH�FRPPXQLW\��HVSHFLDOO\�KHDOWK�DQG�HQYLURQPHQWDO�ULVNV� 

· 6L[W\�SHUFHQW�RI�KRXVHKROG�ZDVWH�ZDV�RUJDQLF�ZDVWH��6FRSLQJ�RI�RSSRUWXQLWLHV�IRU�FRPSRVWHG�SURGXFWV�
PD\�SUHVHQW�RSWLRQV�IRU�UHGXFLQJ�UHVLGXDOV�DQG�OLYHOLKRRG�GLYHUVLILFDWLRQ� 

· *LYHQ� 6:0� V\VWHPV� KDYH� EHHQ� DEVHQW� IURP� WKH� LVODQG� IRU�PRUH� WKDQ� �� \HDUV�� WKH� YROXPH� RI� ZDVWH����
FXUUHQWO\�SUHVHQW�LQ�.69�LV�D�FRQVLGHUDEOH�FKDOOHQJH��:DVWH�UHPRYDO�DQG�FOHDQ-XSV�ZLOO�EH�QHFHVVDU\�DW�
D�VFDOH�WKDW�ZLOO�UHTXLUH�FRRUGLQDWLRQ��SODQQLQJ�DQG�SURSHU�UHVRXUFLQJ� 

· )LVKLQJ�LV�WKH�SULPDU\�VRXUFH�RI�LQFRPH�IRU�.69��DQG�PHDVXUHV�WR�PDQDJH�ILVKLQJ�ZDVWH�VKRXOG�EH�EXLOW�
LQWR�WKH�6:0�WULDO�� 

· :DWHU�ILOWHUV�KDYH�EHHQ�SURYLGHG�WR�KRXVHKROGV�LQ�.69�LQ�WKH�SDVW��ZLWK�OLPLWHG�XSWDNH��:KLOVW�QR�IRUPDO�
0	(�GDWD� FRXOG� EH� IRXQG�� DQHFGRWDO� UHSRUWV� VXJJHVW� WKDW� FRPPXQLW\�PHPEHUV� XVHG� WKH� ILOWHUV� LQ� WKH�
VKRUW�WHUP��EXW�ORQJ�WHUP�XVH�ZDV�UDUH��$�QXPEHU�RI�UHDVRQV�ZHUH�FLWHG��LQFOXGLQJ�WKDW�SHRSOH�SUHIHU�FROG�
ZDWHU��EXW�GR�QRW�RZQ�IULGJHV���EHLQJ�DEOH�WR�EX\�PXOWLSOH�ERWWOHV�RI�ZDWHU�HDFK�GD\�LV�D�V\PERO�RI�ZHDOWK�
DQG�VWDWXV��DQG�RU�WKDW�SHRSOH�GR�QRW�WUXVW�WKDW�WKH�ILOWHUV�ZRUN��$V�VXFK�LW�LV�VXJJHVWHG�WKDW�WKH�SURYLVLRQ�
RI�DOWHUQDWLYHV�EH�DFFRPSDQLHG�6%&�LQLWLDWLYHV�WR�IRVWHU�ORQJ�WHUP�KDELW�IRUPLQJ� 

· ++� VXUYH\V� 	� .,,V� KLJKOLJKWHG� RSSRUWXQLWLHV� IRU� 6:0� LQWHUYHQWLRQV� WR� HQJDJH� WKH� FRPPXQLW\� DQG������
FRQVXOWDWLYH�	�SDUWLFLSDWRU\�DSSURDFKHV�VKRXOG�EH�SULRULWLVHG� 

· &RPPXQLW\�SHUFHSWLRQV�RI�SROLWLFDO�HIILFDF\�QHHG�WR�EH�DGGUHVVHG��DQG�KDYH�WKH�SRWHQWLDO�WR�PRWLYDWH�WKH�
DGRSWLRQ� RI� QHZ� 6:0� V\VWHPV� �DQG� VWHZDUGVKLS� EHKDYLRXUV� PRUH� EURDGO\��� )RVWHULQJ� FROODERUDWLRQ���
EHWZHHQ�FRPPXQLW\�DQG�ORFDO�DXWKRULWLHV�ZLOO�EH�NH\�WR�VXFFHVV��DQG 

· 5HVRXUFH� OLPLWDWLRQV�� RWKHU� WKDQ� MXVW� ILQDQFLDO� UHVRXUFHV�� VKRXOG� DOVR� EH� DUWLFXODWHG� DQG� DGGUHVVHG�����
LQFOXGLQJ�JDSV�DURXQG�FDSDFLW\�DQG�WHFKQLFDO�H[SHUWLVH�� 
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�� 4XLFNVDQG��&DPERGLD¶V�3ODVWLF�%DJ�(FRV\VWHP�DQG�8VDJH�������� 
�� 6XWKHUODQG�:-��&ORXW�0��&{Wp� ,0��'DV]DN�3��'HSOHGJH�0+��)HOOPDQ�/��HW�DO��$�KRUL]RQ�VFDQ�RI�JOREDO�FRQVHUYDWLRQ�

LVVXHV�IRU�������9RO������7UHQGV�LQ�(FRORJ\�DQG�(YROXWLRQ��(OVHYLHU�/WG��������S���–��� 
�� 7KRPSVRQ�5&��6ZDQ�6+��0RRUH�&-��9RP�6DDO�)6��2XU�SODVWLF�DJH��9RO�������3KLORVRSKLFDO�7UDQVDFWLRQV�RI�WKH�5R\DO�
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RFHDQ��6FLHQFH�������)HE�����������������–���� 
��� 0LQLVWU\�RI�(QYLURQPHQW��8QLWHG�1DWLRQV�(QYLURQPHQW�3URJUDPPH��&DPERGLD�(QYLURQPHQW�2XWORRN�������� 
��� 81'3��+XPDQ�'HYHORSPHQW�5HSRUW� ,QHTXDOLWLHV� LQ�+XPDQ�'HYHORSPHQW� LQ� WKH� ��VW�&HQWXU\� -�&DPERGLD� >,QWHUQHW@��

�����>FLWHG������-DQ��@��$YDLODEOH�IURP��KWWS���KGU�XQGS�RUJ�HQ�GDWD 
��� $VLDQ� 'HYHORSPHQW� %DQN�� 6HFRQG� *UHDWHU� 0HNRQJ� 6XEUHJLRQ� 7RXULVP� ,QIUDVWUXFWXUH� IRU� ,QFOXVLYH� *URZWK� 3URMHFW�

�553� 5(*� �������� 7RXULVP� 'HPDQG� $QDO\VLV� DQG� )RUHFDVWV� >,QWHUQHW@�� ����� >FLWHG� ����� -DQ� ��@�� $YDLODEOH� IURP��
KWWSV���ZZZ�ZWWF�RUJ�GDWDJDWHZD\�� 

��� .KDP�9��+HLOPDQQ�'��:DVWH�0DQDJHPHQW�&KDOOHQJHV�LQ�&DPERGLD�DQG�([SHULHQFHV�IURP�RWKHU�FRXQWULHV�������� 
��� &XUHD�&��6XVWDLQDEOH�VRFLHWLHV�DQG�PXQLFLSDO�VROLG�ZDVWH�PDQDJHPHQW�LQ�6RXWKHDVW�$VLD��,Q��6XVWDLQDEOH�$VLD��6XS�

SRUWLQJ�WKH�7UDQVLWLRQ�WR�6XVWDLQDEOH�&RQVXPSWLRQ�DQG�3URGXFWLRQ�LQ�$VLDQ�'HYHORSLQJ�&RXQWULHV��:RUOG�6FLHQWLILF�3XE�
OLVKLQJ�&R��3WH��/WG���������S�����–����� 

��� 6SRDQQ�9��)XMLZDUD�7��6HQJ�%��/D\�&��<LP�0��$VVHVVPHQW�RI�SXEOLF-SULYDWH�SDUWQHUVKLS�LQ�PXQLFLSDO�VROLG�ZDVWH�PDQ�
DJHPHQW�LQ�3KQRP�3HQK��&DPERGLD��6XVWDLQDELOLW\��6ZLW]HUODQG��������������� 

��� 5LWFKLH�+�� 5RVHU�0�� 3ODVWLF� 3ROOXWLRQ� >,QWHUQHW@�� 2XU�:RUOG� LQ� 'DWD�� ������ $YDLODEOH� IURP�� KWWSV���RXUZRUOGLQGDWD�RUJ�
SODVWLF-SROOXWLRQ 

��� %HUHVIRUG�1��-HQVHQ�06��(GJDU�*��6DUJUHQ�0��2XU�3ODVWLF�3UREOHP�,V�2XW�2I�&RQWURO��+HUH¶V�+RZ�:H�&DQ�)LJKW� ,W�
>,QWHUQHW@�� 8QLWHG� 1DWLRQV� 'HYHORSPHQW� 3URJUDPPH� &DPERGLD�� ����� >FLWHG� ����� 0D\� ��@�� $YDLODEOH� IURP�� KWWS���
ZZZ�NK�XQGS�RUJ�FRQWHQW�FDPERGLD�HQ�KRPH�SUHVVFHQWHU�DUWLFOHV������RXU-SODVWLF-SUREOHP-LV-RXW-RI-FRQWURO--KHUH-V-
KRZ-ZH-FDQ-ILJKW-L�KWPO 

��� (OOLV-3HWHUVHQ�+�� ³0RXQWDLQV� DQG�PRXQWDLQV� RI� SODVWLF´�� OLIH� RQ�&DPERGLD¶V� SROOXWHG� FRDVW�� 7KH�*XDUGLDQ� >,QWHUQHW@��
�����>FLWHG������'HF���@��$YDLODEOH�IURP��KWWSV���ZZZ�WKHJXDUGLDQ�FRP�ZRUOG������DSU����PRXQWDLQV-DQG-PRXQWDLQV-RI
-SODVWLF-OLIH-RQ-FDPERGLDV-SROOXWHG-FRDVW 

��� .XQWKHDU�0��0LQLVWU\�WR�FUDFN�GRZQ�RQ�OLWWHULQJ�VFRXUJH�>,QWHUQHW@��.KPHU�7LPHV�������>FLWHG������'HF���@��$YDLODEOH�
IURP��KWWSV���ZZZ�NKPHUWLPHVNK�FRP����������PLQLVWU\-WR-FUDFN-GRZQ-RQ-OLWWHULQJ-VFRXUJH� 

��� 3HFK�6��(QYLURQPHQW�0LQLVWU\�SUHSDUHV� WR�EDQ�VLQJOH-XVH�SODVWLF�SURGXFWV� >,QWHUQHW@��.KPHU�7LPHV������� >FLWHG������
'HF� ��@�� $YDLODEOH� IURP�� KWWSV���ZZZ�NKPHUWLPHVNK�FRP��������HQYLURQPHQW-PLQLVWU\-SUHSDUHV-WR-EDQ-VLQJOH-XVH-
SODVWLF-SURGXFWV� 

��� (NLQV�3��'RPHQHFK�7��'UXPPRQG�3��%OHLVFKZLW]�5��+XJKHV�1��/RWWL�/��7KH�&LUFXODU�(FRQRP\��:KDW��:K\��+RZ�DQG�
:KHUH��0DQDJLQJ�HQYLURQPHQWDO�DQG�HQHUJ\�WUDQVLWLRQV�IRU�UHJLRQV�DQG�FLWLHV��3DULV�������� 

��� 'HUUDLN�-*%��7KH�SROOXWLRQ�RI� WKH�PDULQH�HQYLURQPHQW�E\�SODVWLF�GHEULV��$� UHYLHZ��0DULQH�3ROOXWLRQ�%XOOHWLQ�� �������
�������–���� 

��� 7RGG� 3$�� 2QJ� ;�� &KRX� /0�� ,PSDFWV� RI� SROOXWLRQ� RQ� PDULQH� OLIH� LQ� 6RXWKHDVW� $VLD�� %LRGLYHUVLW\� DQG� &RQVHUYDWLRQ��
���������������–���� 

��� 5\DQ�3*��0RRUH�&-��9DQ�)UDQHNHU�-$��0RORQH\�&/��0RQLWRULQJ�WKH�DEXQGDQFH�RI�SODVWLF�GHEULV�LQ�WKH�PDULQH�HQYLURQ�
PHQW��9RO�������3KLORVRSKLFDO�7UDQVDFWLRQV�RI�WKH�5R\DO�6RFLHW\�%��%LRORJLFDO�6FLHQFHV��5R\DO�6RFLHW\��������S������–
������ 

��� 5\DQ�3*��$�EULHI�KLVWRU\�RI�PDULQH� OLWWHU� UHVHDUFK�� ,Q��0DULQH�$QWKURSRJHQLF�/LWWHU��6SULQJHU� ,QWHUQDWLRQDO�3XEOLVKLQJ��
������S���–���� 

��� ;DQWKRV�'��:DONHU�75�� ,QWHUQDWLRQDO�SROLFLHV� WR� UHGXFH�SODVWLF�PDULQH�SROOXWLRQ� IURP�VLQJOH-XVH�SODVWLFV� �SODVWLF�EDJV�
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��� :LOFR[�&��0DOORV�1-��/HRQDUG�*+��5RGULJXH]�$��+DUGHVW\�%'��8VLQJ�H[SHUW�HOLFLWDWLRQ�WR�HVWLPDWH�WKH�LPSDFWV�RI�SODVWLF�
SROOXWLRQ�RQ�PDULQH�ZLOGOLIH��0DULQH�3ROLF\�������0DU���������–���� 
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