
�

5XVW��5HVLVWDQFH��5XQ�'RZQ�6RLOV��DQG�
5LVLQJ�&RVWV�±�3UREOHPV�)DFLQJ�6R\EHDQ�
3URGXFHUV�LQ�$UJHQWLQD��
�
�
�
�
�

&KDUOHV�0��%HQEURRN�
%HQEURRN�&RQVXOWLQJ�6HUYLFHV�
$J�%LR7HFK�,QIR1HW�
7HFKQLFDO�3DSHU�1XPEHU���
-DQXDU\������
�
�
�

�



�

$FNQRZOHGJHPHQWV�
� �
7KLV�UHSRUW�GUDZV�RQ�WKH�ZRUN�RI�PDQ\�RWKHUV���7KDQNV�WR�'DQLHOD�0RQWDOWR�IRU�FRPSLOLQJ�PDQ\�RI�WKH�
VWDWLVWLFV�RQ� ODQG�XVH�DQG� IDUPLQJ� V\VWHP�FKDQJHV� LQ�$UJHQWLQD��DQG� IRU� WUDQVODWLQJ� WKH�GRFXPHQWV�
FLWHG�KHUHLQ�WKDW�DUH�DYDLODEOH�RQO\�LQ�6SDQLVK����
�
0DQ\�XQLYHUVLW\�DQG�JRYHUQPHQW�VFLHQWLVWV�SURYLGHG�FULWLFDO�GDWD�DQG� LQVLJKWV�DV�WKLV�UHSRUW�HYROYHG���
7KHLU�FRQWULEXWLRQV�ZHUH�RIIHUHG�DQG�DFFHSWHG�DQRPDORXVO\�LQ�WKH�KRSH�WKDW�WKH�H[FKDQJH�RI�VFLHQWLILF�
LQIRUPDWLRQ�FDQ�FRQWLQXH�ZLWKRXW�LQGLYLGXDOV¶�IDFLQJ�SURIHVVLRQDO�FULWLFLVP�DQG�SHUVRQDO�UHFULPLQDWLRQ����
�
%DUEDUD�.XHSSHU�RI�*UHHQSHDFH�,QWHUQDWLRQDO�ZDV�WLUHOHVV��SDWLHQW��DQG�DOZD\V�KHOSIXO� LQ� LGHQWLI\LQJ�
DQG� VKDULQJ� XS�WR�GDWH� LQIRUPDWLRQ� IURP� D� ZLGH� YDULHW\� RI� VRXUFHV�� � 7KDQNV� DOVR� WR� *UHHQSHDFH�
,QWHUQDWLRQDO�IRU�SURYLGLQJ�WKH�IXQGLQJ�UHTXLUHG�FDUU\LQJ�RXW�WKLV�DQDO\VLV�DQG�SUHSDULQJ�WKH�UHSRUW����
�
.DUHQ�%HQEURRN�KHOSHG�FRPSLOH�WKH�GDWDEDVHV�QHFHVVDU\�WR�FRPSOHWH�WKLV�SURMHFW���6KH�DOVR�GHVLJQHG�
WKH�UHSRUW�OD\RXW�DQG�SURGXFHG�WKH�ILQDO�YHUVLRQ��
��
,�DSSUHFLDWH�WKH�PDQ\�KHOSIXO�FRPPHQWV�SURYLGHG�E\�WKH�WHDP�RI�H[SHUWV�DVNHG�WR�SHHU�UHYLHZ�HDUOLHU�
GUDIWV�RI�WKH�UHSRUW���7KH\�SRLQWHG�WR�PRUH�UHFHQW�DQG�EHWWHU�VRXUFHV�RI�GDWD�WKDW�PDGH�LW�SRVVLEOH�WR�
VKDUSHQ�WKLV�UHSRUW¶V�HVWLPDWHV�RI�WKH�LPSDFWV�RI�FKDQJHV�LQ�VR\EHDQ�SURGXFWLRQ��LQFOXGLQJ�HPHUJLQJ�
FKDOOHQJHV�� � ,� UHPDLQ� UHVSRQVLEOH� IRU� WKH�DQDO\WLFDO�GHVLJQ�� ILQGLQJV��DQG�FRQFOXVLRQV��DQG� UHFRJQL]H�
WKDW�PDQ\�XQFHUWDLQ�IDFWRUV�PD\�DULVH�DQG�DOWHU�WKH�IXWXUH�WUDMHFWRU\�DQG�SHUIRUPDQFH�RI�WKH�VR\EHDQ�
LQGXVWU\�LQ�$UJHQWLQD����
�
7KLV� UHSRUW� LV� WKH� HLJKWK� LQ� D� VHULHV� RI� 7HFKQLFDO� 5HSRUWV� SXEOLVKHG� HOHFWURQLFDOO\� E\� $J� %LR7HFK�
,QIR1HW���$FFHVV�WKLV�UHSRUW�DQG�RWKHUV�LQ�WKH�VHULHV�DW�±�
KWWS���ZZZ�ELRWHFK�LQIR�QHW�KLJKOLJKWV�KWPO�WHFKQLFDOBSDSHUV�
�
7KLV�UHSRUW�LV�GHGLFDWHG�WR�WKH�IDUPHUV��DJURQRPLVWV�DQG�DJULFXOWXUDO�HQJLQHHUV��LQGXVWU\�OHDGHUV��DQG�
VFLHQWLVWV� ZKR� ZLOO� EH� FDOOHG� XSRQ� WR� FROOHFWLYHO\� VROYH� WKH� SUREOHPV� IDFLQJ� $UJHQWLQD¶V� VR\EHDQ�
LQGXVWU\�� �0\� KRSH� LV� WKDW� WKLV� UHSRUW�ZLOO� KHOS� EXLOG� UHFRJQLWLRQ� WKDW� WKH� SUREOHPV� IDFLQJ� VR\EHDQ�
IDUPHUV�LQ�$UJHQWLQD�DUH�SUHVVLQJ��FRQVHTXHQWLDO��DQG�ZDUUDQW�D�ZHOO�IXQGHG�DQG�V\VWHPDWLF�FDPSDLJQ�
WR�LGHQWLI\�DQG�LPSOHPHQW�VRXQG�DQG�VXVWDLQDEOH�VROXWLRQV��
�
� � � � � � &KDUOHV�%HQEURRN�
� � � � � � -DQXDU\����������
�
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([FHVVLYH�UHOLDQFH�
RQ�D�VLQJOH�
DJULFXOWXUDO�
WHFKQRORJ\��OLNH�55�
VR\EHDQV��VHWV�WKH�
VWDJH�IRU�SHVW�DQG�
HQYLURQPHQWDO�
SUREOHPV�WKDW�FDQ�
HURGH�V\VWHP�
SHUIRUPDQFH�DQG�
SURILWDELOLW\��

$��([HFXWLYH�6XPPDU\�
�
7KH� SKHQRPHQDO� JURZWK� RI� WKH� VR\EHDQ� LQGXVWU\� LQ� $UJHQWLQD� RYHU� WKH� ODVW� GHFDGH� KDV� EHHQ�
KHUDOGHG�DV�WKH�RQH�EULJKW�VSRW�LQ�D�QDWLRQ�VXIIHULQJ�IURP�LQWHUQDWLRQDO�GHEW��ULVLQJ�XQHPSOR\PHQW�DQG�
SRYHUW\��DQG�D�KRVW�RI�RWKHU�HFRQRPLF�DQG�VRFLDO�SUREOHPV��7KH�FRPELQDWLRQ�RI� WZR�WHFKQRORJLHV�±�
QR�WLOO�SODQWLQJ�V\VWHPV�DQG�5RXQGXS�5HDG\��55��VR\EHDQV�±�KDV�PDGH�SRVVLEOH�RQH�RI�WKH�PRVW�UDSLG�
DQG�GUDPDWLF�WUDQVIRUPDWLRQV�HYHU�DFKLHYHG�LQ�D�QDWLRQ¶V�DJULFXOWXUDO�VHFWRU���
�
%XW�H[FHVVLYH�UHOLDQFH�RQ�D�VLQJOH�DJULFXOWXUDO�WHFKQRORJ\��OLNH�55�VR\EHDQV�DQG�JO\SKRVDWH�KHUELFLGH��
FDQ� VHW� WKH� VWDJH� IRU� SHVW� DQG� HQYLURQPHQWDO� SUREOHPV�� DV� ZHOO� DV� FUHDWH� D� GDQJHURXV� GHJUHH� RI�
YXOQHUDELOLW\�WR�VKDUS�GRZQZDUG�SULFH�VZLQJV�LQ�JOREDO�FRPPRGLW\�PDUNHWV��,Q�WKH�DEVHQFH�RI�WLPHO\�
FKDQJHV�LQ�PDQDJHPHQW�V\VWHPV��WKHVH�SUREOHPV�FDQ�HURGH�WKH�SHUIRUPDQFH�DQG�SURILWDELOLW\�RI�RQFH�
KLJKO\�HIIHFWLYH�SURGXFWLRQ�V\VWHPV��7KH�HDUO\�VLJQV�RI�PDMRU�WURXEOH�DUH�QRZ�DSSDUHQW�LQ�$UJHQWLQD���
�
7KH�UHVSRQVH�RI�WKH�QDWLRQ¶V�IDUPHUV��WKH�JUDLQ�WUDGH��JRYHUQPHQW��DQG�DJULFXOWXUDO�UHVHDUFKHUV�DQG�
HQJLQHHUV�ZLOO�GHWHUPLQH�ZKHWKHU�SUREOHPV�DUH� UHFRJQL]HG��XQGHUVWRRG��DQG�SURSHUO\� UHVSRQGHG� WR��
VWDELOL]LQJ� SURGXFWLRQ� DQG� SURILW� PDUJLQV�� 0XFK� ULGHV� RQ� WKH� RXWFRPH�� JLYHQ� WKH� FRXQWU\¶V� KHDY\�
GHSHQGHQFH�RQ�WKH�IRUHLJQ�H[FKDQJH�JHQHUDWHG�E\�H[SRUWV�RI�VR\EHDQ�EDVHG�SURGXFWV���
�
,Q� WKH� 8QLWHG� 6WDWHV�� LQVHFWV� DQG� SODQW� GLVHDVHV� UDUHO\� GDPDJH� VR\EHDQ�
SODQWV�HQRXJK�WR�MXVWLI\�DQ�LQVHFWLFLGH�RU�IXQJLFLGH�DSSOLFDWLRQ���,Q�$UJHQWLQD��
D�QXPEHU�RI�LQVHFWV�KDYH�UHFHQWO\�HPHUJHG�WKDW�FDXVH�VXIILFLHQW�GDPDJH�WR�
VR\EHDQV�LQ�VRPH�UHJLRQV��LQ�VRPH�\HDUV��WR�UHTXLUH�LQVHFWLFLGH�DSSOLFDWLRQV��
3OXV�� LQVHFWLFLGH� VHHG� WUHDWPHQWV� DUH� LQFUHDVLQJO\� FRPPRQ� LQ� VRPH�
SURGXFWLRQ�UHJLRQV�DQG�DUH�QHHGHG�DV�D�FRQVHTXHQFH�RI�WKH�UHSHDWHG�XVH�RI�
QR�WLOO� SODQWLQJ� V\VWHPV��� 6R\EHDQ� SODQW� GLVHDVHV� DQG� IXQJDO� LQIHFWLRQV� DUH�
PRUH�RIWHQ�D�SUREOHP�WKDQ�LQVHFWV��HVSHFLDOO\�LQ�FRRO��ZHW�\HDUV���
�
:HHGV�DUH�DQ�HQWLUHO\�GLIIHUHQW�VWRU\��)DUPHUV�HYHU\ZKHUH�PXVW�DJJUHVVLYHO\�
PDQDJH� WKH� GD\�WR�GD\� FRPSHWLWLRQ� EHWZHHQ� VR\EHDQV� DQG� ZHHGV� IRU�
VXQOLJKW��ZDWHU��DQG�VRLO�QXWULHQWV�RQ�YLUWXDOO\�HYHU\�KHFWDUH�WKH\�SODQW��HYHU\�
\HDU���
�
7KHUH�DUH�HIIHFWLYH�QRQ�FKHPLFDO�RSWLRQV�IRU�PDQDJLQJ�ZHHGV�LQ�VR\EHDQ�ILHOGV��EXW�WKH\�HQWDLO�DGGHG�
FXOWLYDWLRQ��PRUH�GLYHUVLILHG�URWDWLRQV��PXFK�PRUH�ZRUNHU�VNLOO�DQG�H[SHULHQFH�DQG�DWWHQWLRQ�WR�GHWDLO��
DQG� PRUH� ODERXU�� IXHO�� DQG� ZHDU� DQG� WHDU� RQ� PDFKLQHU\�� $SSO\LQJ� KHUELFLGHV� LV� PXFK� VLPSOHU��
HVSHFLDOO\� LQ� FRQMXQFWLRQ� ZLWK� D� QR�WLOO� SODQWLQJ� V\VWHP�� DQG� JHQHUDOO\� GRHV� QRW� LQFUHDVH� FRVWV� DQG�
LQGHHG�RIWHQ�ORZHUV�WRWDO�ZHHG�PDQDJHPHQW�H[SHQGLWXUHV��7KDW¶V�ZK\�����SOXV�RI�VR\EHDQ�IDUPHUV�
ZRUOGZLGH�GHSHQGV�VR�KHDYLO\�RQ�KHUELFLGHV�LQ�PDQDJLQJ�ZHHGV��

�
%XW�LQ�WKH�PLG�����V�LQ�WKH�8QLWHG�6WDWHV�DQG�$UJHQWLQD��KHUELFLGH�EDVHG�VR\EHDQ�ZHHG�PDQDJHPHQW�
V\VWHPV�ZHUH�VWUXJJOLQJ��5HVLVWDQW�ZHHGV�ZHUH�FRPSURPLVLQJ�WKH�HIILFDF\�RI�VHYHUDO�PDMRU�KHUELFLGH�
SURGXFWV��&RVWV�ZHUH�ULVLQJ�DQG�HIILFDF\�ZDV�GHFOLQLQJ��7KH�WKHQ�QHZ�KHUELFLGHV�RQ�WKH�PDUNHW�ZHUH�
HIIHFWLYH�ZKHQ�DSSOLHG�DW�ORZ��RU�YHU\�ORZ�GRVHV�EHFDXVH�WKH\�ZHUH�H[WUHPHO\�SRWHQW�DQG�SHUVLVWHQW�
�%HQEURRN���������7KHVH�FKDUDFWHULVWLFV�DOVR�PDGH�WKHP�XQIRUJLYLQJ��$�OLWWOH�WRR�PXFK�ZRXOG�WULJJHU�
GDPDJH� WR� WKH� VR\EHDQ� SODQWV� DQG� VXUURXQGLQJ� YHJHWDWLRQ�� 3RWHQWLDOO\� GDPDJLQJ� UHVLGXHV� RI�
KHUELFLGHV�VRPHWLPHV�FDUULHG�RYHU�LQ�WKH�VRLO�WR�WKH�QH[W�FURS�VHDVRQ��VWXQWLQJ�WKH�HPHUJHQFH�RI�QHZ�
FURSV��$QG�ZKHQ�IDUPHUV�DSSOLHG�WRR�OLWWOH�SURGXFW�SHU�KHFWDUH��RU�VSUD\HG�LW�LQFRUUHFWO\�RU�QRW�DW�WKH�
ULJKW�WLPH��WKH�UHVXOW�ZDV�ZHHG\�ILHOGV�DQG�ORVW�\LHOGV���
�

������������������������������������������������������
� � 6HH� WKH� DQQXDO� 8�6�� ILHOG� FURS� SHVWLFLGH� XVH� VXUYH\V� IRU� WUHQGV� LQ� LQVHFWLFLGH� DQG� IXQJLFLGH� XVH� RQ� VR\EHDQV� �1DWLRQDO�
$JULFXOWXUDO� 6WDWLVWLFV� 6HUYLFH� �1$66��� PXOWLSOH� \HDUV�� 7KHVH� UHSRUWV� DUH� DFFHVVLEOH� DW�
KWWS���XVGD�PDQQOLE�FRUQHOO�HGX�UHSRUWV�QDVVU�RWKHU�SFX�EE���
� �1R�WLOO�SODQWLQJ�V\VWHPV�OHDYH�WKH�VRLO�ODUJHO\�XQGLVWXUEHG�DQG�OHDG�WR�D�OD\HU�RI�FURS�UHVLGXH�RQ�WKH�VRLO�VXUIDFH�WKDW�SURYLGHV�
DQ�LQYLWLQJ�DQG�VDIH�KDELWDW�IRU�D�QXPEHU�RI�LQVHFWV��

�



� �

'LVWULEXWLRQ� RI� VR\EHDQ� UXVW� FDXVHG� E\�
SKDNRSVRUD�SDFK\UKL]L��&UHGLW��$361HW��

86'$�GHWHFWV�VR\EHDQ�UXVW�LQ�/RXLVLDQD�
�
³7KH� 8�6�� 'HSDUWPHQW� RI� $JULFXOWXUH
V� $QLPDO� 	� 3ODQW� +HDOWK�
,QVSHFWLRQ� 6HUYLFH� �$3+,6�� WRGD\� FRQILUPHG� WKH� SUHVHQFH� RI�
VR\EHDQ� UXVW� RQ� VR\EHDQ� OHDI� VDPSOHV� WDNHQ� IURP� WZR� SORWV�
DVVRFLDWHG� ZLWK� D� /RXLVLDQD� 6WDWH� 8QLYHUVLW\� UHVHDUFK� IDUP�
6DWXUGD\��,W�LV�WKH�ILUVW�LQVWDQFH�RI�VR\EHDQ�UXVW�WR�EH�IRXQG�LQ�WKH�
8�6��� EXW� LW� FRPHV� DW� D� WLPH� ZKHQ� PRVW� VR\EHDQV� KDYH� EHHQ�
KDUYHVWHG� DFURVV� WKH� FRXQWU\�� $V� D� UHVXOW� RI� WKH� KDUYHVW�� WKH�
LPSDFW� RI� WKH� IXQJXV� VKRXOG� EH� PLQLPDO� WKLV� \HDU�� 86'$
V�
DQQRXQFHPHQW�VDLG��$3+,6�RIILFLDOV�VDLG�WKH\�EHOLHYH�WKH�SDWKRJHQ�
ZDV�FDUULHG�WR�WKH�8�6��GXULQJ�WKH�UHFHQW�KXUULFDQH�VHDVRQ�´�

� � � � � �)HHGVWXIIV��������

3ULRU� WR� WKH� LQWURGXFWLRQ� RI� ³5RXQGXS�5HDG\´� �55�� VR\EHDQV� LQ� WKH�PLG�����V��ZHHG�PDQDJHPHQW�
ZDV�WKH�VR\EHDQ�IDUPHUV¶�PRVW�GLIILFXOW��FRVWO\��DQG�FRQVHTXHQWLDO�PDQDJHPHQW�FKDOOHQJH��$�IDUPHU¶V�
VNLOO�LQ�PDQDJLQJ�ZHHGV�ZDV�RIWHQ�DV�LPSRUWDQW�DV�WKH�ZHDWKHU�DQG�PDUNHW�WUHQGV�LQ�GHWHUPLQLQJ�SHU�
DFUH�SURILWV�±�RU�ORVVHV���

�
5RXQGXS�5HDG\� VR\EHDQ� WHFKQRORJ\� UDSLGO\� JDLQHG� SRSXODULW\� DPRQJ� IDUPHUV� LQ�$UJHQWLQD� DQG� WKH�
8�6�� EHFDXVH� WKH� 55� V\VWHP� ZDV� VLPSOH�� IOH[LEOH�� DQG� FRVW�HIIHFWLYH�� 55� VR\EHDQV� EHFDPH� WKH�
GRPLQDQW�FKRLFH�LQ�$UJHQWLQD�RYHU�D�WKUHH�\HDU�SHULRG�������WKURXJK�������7KH�UDWH�RI�DGRSWLRQ�URVH�
IURP� ���� LQ� ����� WR� ���� LQ�
������� %\� ����� VRPH� ���� RI� WKH�
WRWDO�VR\EHDQ�DFUHDJH� LQ�$UJHQWLQD�
ZDV� SODQWHG� WR� 55� VR\EHDQ�
YDULHWLHV�� 7KDW� \HDU� LQ� WKH� 8�6���
VRPH� ���� RI� VR\EHDQ� DFUHV�ZHUH�
SODQWHG� WR� KHUELFLGH�WROHUDQW�
VR\EHDQV��PRVW�RI�ZKLFK�ZHUH�55����

�
,Q� WKH� HDUO\� ����V�� 0RQVDQWR� DQG�
RWKHU� VHHG� FRPSDQLHV� ZHUH� HDJHU�
WR� JDLQ� HQWU\� WR� WKH� $UJHQWLQHDQ�
PDUNHW�� 7KH\� FKRVH� QRW� WR� SXW�
SUHVVXUH� RQ� WKH� $UJHQWLQHDQ�
JRYHUQPHQW�WR�FKDQJH�VHHG�SDWHQW�
DQG� UR\DOW\� SD\PHQW� ODZV�� $V� D�
UHVXOW��IDUPHUV�LQ�$UJHQWLQD�HQMR\HG�D�GLVWLQFW�FRVW�RI�SURGXFWLRQ�FRPSHWLWLYH�DGYDQWDJH��7KH\�JDLQHG�
DFFHVV�WR�55�VR\EHDQ�VHHGV�ZLWKRXW�SD\LQJ�WKH�DSSUR[LPDWH�����SUHPLXP�IRU�55�VHHG�WKDW�IDUPHUV�
LQ�WKH�8�6��KDG�WR�SD\��0RQVDQWR�UHFHQWO\�FDOOHG�IRU�WKH�FUHDWLRQ�RI�D�QHZ�UR\DOW\�SD\PHQW�V\VWHP�LQ�
$UJHQWLQD�DQG�WKH�FRPSDQ\�LV�DFWLYHO\�LQYROYHG�LQ�QHJRJLDWLQJ�D�GUDIW�ELOO��6$*3\$������D���

�
6LQFH� ������ WKH� \HDU� WKDW� 55� VR\EHDQV� ZHUH� ILUVW� ZLGHO\�
SODQWHG�� WKH� DFUHDJH� GHYRWHG� WR� VR\EHDQ� SURGXFWLRQ� LQ�
$UJHQWLQD�KDV� LQFUHDVHG�D� UHPDUNDEOH�����IROG�� IURP���PLOOLRQ�
KHFWDUHV�WR������PLOOLRQ�LQ�����������>6$*\$�������DQG�HDUOLHU�
\HDUV@�� 0DMRU� SURGXFWLRQ� UHJLRQV� DUH� KLJKOLJKWHG� LQ� )LJXUH� ���
7KH�ODQG�QHHGHG�WR�H[SDQG�VR\EHDQ�SURGXFWLRQ�KDV�FRPH�IURP�
ILYH�VRXUFHV��DV�GLVFXVVHG�LQ�GHWDLO�LQ�VHFWLRQ�&�DQG�VXPPDUL]HG�
LQ�7DEOH����7KH�KHFWDUHV�SODQWHG�WR�ZKHDW�DQG�VR\EHDQV�LQ�WKH�
VDPH� \HDU� ±� RIWHQ� UHIHUUHG� WR� DV� ³VHFRQG� VR\´� RU� WKH�ZKHDW�
VR\EHDQ� GRXEOH� FURSSLQJ� V\VWHP� ±� KDV� LQFUHDVHG� DERXW� IRXU�
IROG� IURP� ����� WR� ������ 6LQFH� WKHVH� VR\EHDQ� KHFWDUHV� DUH�
SODQWHG�RQ�ODQG�DOVR�SURGXFLQJ�ZKHDW��WKH\�GR�QRW�UHTXLUH�WKH�
FRQYHUVLRQ�RI�FURSODQG�IRUPHUO\�SURGXFLQJ�D�GLIIHUHQW�FURS��2I�
WKH� ���� PLOOLRQ� KHFWDUHV� RI� ODQG� QHZO\� SODQWHG� WR� VR\EHDQV�
VLQFH������±�

• $Q� HVWLPDWHG� ���� KDV� FRPH� IURP� FRQYHUVLRQ� RI� FURSODQG� JURZLQJ� ZKHDW�� FRUQ��
VXQIORZHUV��DQG�VRUJKXP���

• 2WKHU�FURSV�LQFOXGLQJ�ULFH��FRWWRQ��EHDQV�DQG�RDWV�DFFRXQW�IRU������
• )RUPHU�SDVWXUHV�DQG�KD\�ILHOGV�ZDV�WKH�VRXUFH�RI�DQRWKHU������
• &RQYHUVLRQ� RI� ZLOG� ODQGV�� LQFOXGLQJ� IRUHVWV� DQG� VDYDQQDKV�� DFFRXQW� IRU� WKH� UHVW�� VRPH�

������
������������������������������������������������������
� �7KURXJKRXW� WKLV� UHSRUW��GDWD�RQ� WKH�KHFWDUHV�SODQWHG� WR�VR\EHDQV�DQG�RWKHU�FURSV� LQ�$UJHQWLQD�DUH� IURP�WKH�6HFUHWDUtD�GH�
$JULFXOWXUD��*DQDGHUtD��3HVFD�\�$OLPHQWRV��6$*3<$��KWWS���ZZZ�VDJS\D�PHFRQ�JRY�DU�QHZ�����DJULFXOWXUD�LQGH[�SKS���GDWD�RQ�
WKH�KHFWDUHV�SODQWHG�WR�5RXQGXS�5HDG\�VR\EHDQV�DUH�EDVHG�RQ�,6$$$�SXEOLFDWLRQV�RQ�WKH�VWDWXV�RI�FRPPHUFLDOL]HG�WUDQVJHQLF�
FURSV��KWWS���ZZZ�LVDDD�RUJ����
� �'DWD�LQ�WKLV�UHSRUW�RQ�WKH�DFUHV�SODQWHG�WR�55�VR\EHDQV�DQG�KHUELFLGH�XVH�LQ�WKH�8QLWHG�6WDWHV�DUH�IURP�DQQXDO�86'$�VXUYH\V�
FDUULHG�RXW�E\�WKH�1DWLRQDO�$JULFXOWXUDO�6WDWLVWLFV�6HUYLFH��1$66���$Q�2FWREHU������UHSRUW�DYDLODEOH�RQ�WKH�,QWHUQHW�DGGUHVVHV�
WKH� LPSDFWV�RI�KHUELFLGH�WROHUDQW�FURSV�RQ�SHVWLFLGH�XVH� LQ� WKH�8QLWHG�6WDWHV�� ,W�SURYLGHV�D�GHWDLOHG�DFFRXQWLQJ�RI� WKH�XVH�RI�
KHUELFLGHV�RQ�55�DQG�FRQYHQWLRQDO�VR\EHDQV�DQG�GUDZV�H[WHQVLYHO\�RQ�UHFHQW�86'$�GDWD��%HQEURRN���������



� �

�
*LYHQ�WKH�H[SDQVLRQ�RI�55�VR\EHDQ�KHFWDUHV�SODQWHG�� LW� LV�QR�VXUSULVH�WKDW�JO\SKRVDWH�KHUELFLGH�XVH�
KDV� DOVR� ULVHQ� GUDPDWLFDOO\�� 7RWDO� JO\SKRVDWH� XVH� RQ� VR\EHDQV� LQFUHDVHG� ���IROG� IURP� �������� WR�
�������� DQG� ���� IURP� �������� WR� �������� �&$6$)(�� ����� DQG� HDUOLHU� \HDUV��� 7KH� RWKHU� UDSLGO\�
JURZLQJ� XVH� RI� JO\SKRVDWH� LQ� UHFHQW� \HDUV� KDV� EHHQ� FKHPLFDO� IDOORZ�� DQRWKHU� XVH� ZKLFK� RIWHQ� LV�
DVVRFLDWHG�ZLWK�WKH�H[SDQVLRQ�RI�WKH�ODQG�EDVH�SODQWHG�WR�55�VR\EHDQV���

�
5HOLDQFH�\HDU�DIWHU�\HDU�RQ�D�VLQJOH�KHUELFLGH�
DFFHOHUDWHV� WKH� HPHUJHQFH� RI� JHQHWLFDOO\�
UHVLVWDQW� ZHHG� SKHQRW\SHV�� 7ROHUDQFH� WR�
JO\SKRVDWH� LQ� FHUWDLQ�ZHHGV� LQ� $UJHQWLQD� KDV�
DOUHDG\� EHHQ� GRFXPHQWHG� �3DSD�� ������ 9LWWD�
HW� DO��� ������ 3XULFHOOL�� ������ )DFFLQL�� �������
:HHGV� WROHUDQW� WR�D�KHUELFLGH� OLNH�JO\SKRVDWH�
W\SLFDOO\� EHFRPH� UHVLVWDQW� RYHU� WZR� WR� ILYH�
\HDUV�LI�WROHUDQW�ZHHG�SRSXODWLRQV�FRQWLQXH�WR�
EH�H[SRVHG�WR�KHDY\�VHOHFWLRQ�SUHVVXUH��*LYHQ�
WKH� VWHDG\� LQFUHDVH� LQ� WKH� LQWHQVLW\� RI�
JO\SKRVDWH� XVH� LQ� $UJHQWLQD�� WKH� VWDJH� LV�
FOHDUO\� VHW� IRU� UHVLVWDQFH� WR� HPHUJH�� ,W� LV�
HVVHQWLDOO\�LQHYLWDEOH���
�
7KH� XQUHVROYHG� TXHVWLRQV� LQFOXGH� ZKLFK�
ZHHGV� ZLOO� EH� LPSDFWHG"� +RZ� ZLOO� IDUPHUV�
UHVSRQG�� DQG�KHQFH�� KRZ� IDVW�ZLOO� UHVLVWDQW�ZHHGV� VSUHDG"�+RZ�ZLOO� WKH� VSUHDG�RI� UHVLVWDQW�ZHHGV�
LPSDFW�ZHHG�PDQDJHPHQW�FRVWV��HIILFDF\��DQG�FURS�\LHOGV"�
�
,QFUHDVHG�UHOLDQFH�RQ�KHUELFLGHV�LV�D�GLVDGYDQWDJH�RI�QR�WLOO�V\VWHPV��7KH�PRUH�IDUPHUV�GHSHQG�RQ�D�
VLQJOH� KHUELFLGH�� WKH�PRUH�SURQRXQFHG� WKH� HFRORJLFDO� VKLIWV� OLNHO\� WR� EH� WULJJHUHG�E\� LWV� XVH�� 7KHVH�
VKLIWV�DQG�DGDSWDWLRQV�KDYH�WDQJLEOH�FRQVHTXHQFHV�LQFOXGLQJ�OHVV�HIIHFWLYH�DQG�UHOLDEOH�ZHHG�FRQWURO��
WKH�QHHG�WR�VSUD\�LQFUHDVLQJO\�PRUH�KHUELFLGH�IURP�\HDU�WR�\HDU��KLJKHU�FDVK�H[SHQGLWXUHV��PRUH�KDUP�
WR�QRQ�WDUJHW�RUJDQLVPV��DQG�JUHDWHU�ULVN�RI�\LHOG�ORVVHV���

�
7KH� H[SRUW� RI� SURGXFWV�PDGH� IURP� VR\EHDQV� DFFRXQWHG� IRU� URXJKO\� RQH� ILIWK� RI� $UJHQWLQD¶V� H[SRUW�
HDUQLQJV��D�VKDUH�WKDW�KDV�JURZQ�VWHDGLO\�VLQFH�WKH�PLG�����V�GXULQJ�D�WLPH�ZKHQ�PRVW�RWKHU�VHFWRUV�
RI�WKH�HFRQRP\�KDYH�VWUXJJOHG�LQ�ZRUOG�PDUNHWV��6R\EHDQ�H[SRUWV�KDYH�LQFUHDVHG�VRPH������VLQFH�
������,1'(&������D���$W�WKH�KHLJKW�RI�$UJHQWLQD¶V�HFRQRPLF�FULVLV�LQ�������WKH�JRYHUQPHQW�LQWURGXFHG�
D�����������H[SRUW�WD[��UHWHQFLRQHV��RQ�DOO�VR\EHDQ�H[SRUWV��5HYHQXHV�IURP�H[SRUW�WD[HV�DFFRXQWHG�
IRU�DERXW�������RI�WRWDO�JRYHUQPHQW�UHYHQXH�LQ�������6R\EHDQ�H[SRUWV�DUH�UHVSRQVLEOH�IRU�DERXW�KDOI�
WKLV� LPSRUWDQW� VRXUFH�RI�JRYHUQPHQW� WD[� UHFHLSWV� �0DLQR���������$V�D� UHVXOW�� LW� LV� OLWWOH�ZRQGHU�ZK\�
SROLWLFDO� OHDGHUV�DQG�SXEOLF� LQVWLWXWLRQV� LQ�$UJHQWLQD�KDYH�JURZQ�VR�HQWKXVLDVWLF�DERXW�VR\EHDQV�DQG�
5RXQGXS�5HDG\�WHFKQRORJ\���

�
:KLOH�D�UHFRUG�WRWDO�RI����PLOOLRQV�PHWULF�WRQV�RI�JUDLQ��KDOI�RI�ZKLFK�ZDV�VR\EHDQV��ZDV�KDUYHVWHG�LQ�
�����DQG�OHG�WR�UHFRUG�H[SRUWV�LQ������������DOPRVW�KDOI�RI�WKH�FRXQWU\¶V�SRSXODWLRQ�VWLOO�OLYHG�XQGHU�
WKH�SRYHUW\�OLQH��,1'(&���������5HYHQXHV�IURP�H[SRUW�WD[HV�ZHUH�MXVWLILHG�E\�DQG�SULPDULO\�PHDQW�WR�
ILQDQFH� WKH� VRFLDO�ZHOIDUH� V\VWHP� DV� $UJHQWLQD�ZRUNHG� WKURXJK� LWV� HFRQRPLF� FULVHV�� EXW� FRPSHWLQJ�
SULRULWLHV�GLYHUWHG�PXFK�RI�WKHVH�WD[�UHFHLSWV��,Q������RQO\�DERXW�RQH�WKLUG�ZDV�DFWXDOO\�DOORFDWHG�WR�
WKH�QDWLRQDO�ZHOIDUH�SODQ��³3ODQ�-HIHV�\�-HIDV�GH�+RJDU´��+HDG�RI�+RXVHKROG�3ODQ���,(5$/����������
�
6R\EHDQ� SURGXFWLRQ� KDV�PRUH� WKDQ� GRXEOHG� VLQFH� WKH� LQWURGXFWLRQ� RI� 5RXQGXS� 5HDG\� VR\EHDQV� LQ�
�����DQG�QRZ�VXSSOLHV�QHDUO\�D�WRQ�RI�EHDQV�IRU�DOO����PLOOLRQ�$UJHQWLQHDQV��3DUDGR[LFDOO\�WKRXJK��WKH�
H[SDQVLRQ�RI�SURGXFWLRQ�KDV� OHIW� WKH�FRXQWU\� OHVV� IRRG�VHFXUH��$�FRVWO\� VHW�RI� VRFLDO�SUREOHPV�KDYH�
EHHQ� WULJJHUHG� RU�PDGH�ZRUVH� E\� WKH� DGRSWLRQ� LQ� IDUP� FRXQWU\� RI� FDSLWDO� DQG�PDFKLQHU\�LQWHQVLYH�
SURGXFWLRQ�V\VWHPV��OHDGLQJ�WR�ZKDW�VRPH�JRYHUQPHQW�RIILFLDOV�QRZ�FDOO�µIDUPLQJ�ZLWKRXW�IDUPHUV�¶��

*O\SKRVDWH�5HVLVWDQW�%XFNKRUQ�3ODQWDLQ��3ODQWDJR�ODQFHRODWD�
5HVLVWDQW�RQ�OHIW��VXVFHSWLEOH�RQ�ULJKW��3KRWR�FUHGLW��$QGUHZ�&DLUQV���
�
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)LJXUH�����0DMRU�6R\EHDQ�3URGXFWLRQ�5HJLRQV�LQ�$UJHQWLQD�

�
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+\OLGDH�±�+\OLQH� 7UHHIURJV��+\OD� VS�� $Q� XQLGHQWLILHG�
WUHHIURJ� FKDUDFWHUL]HG� E\� WLQ\� EODFN� VRWV� RQ� D� EURZQ�
GRUVXP�� �3KRWR� FRXUWHV\� RI� 'HYRQ� *UDKDP�� 3URMHFW�
$PD]RQDV��,QF���

'HVSLWH�HPHUJLQJ�SHVW��HQYLURQPHQWDO��DQG�VRFLDO�SUREOHPV�GLUHFWO\� OLQNHG�WR�WKH�XQVXVWDLQDEOH�SDFH�
RI�H[SDQVLRQ�RI�VR\EHDQ�SURGXFWLRQ�VLQFH�WKH�PLG�����V��WKH�$UJHQWLQHDQ�DJULFXOWXUDO�VHFWRU�KDV�VHW�D�
JRDO�RI�����PLOOLRQ�PHWULF�WRQV�RI�JUDLQ�SURGXFWLRQ�E\�������ZLWK�SURMHFWHG�VR\EHDQ�SURGXFWLRQ�RI����
PLOOLRQ�WRQV��$FKLHYLQJ�WKLV�DPELWLRXV�JRDO�ZRXOG�UHTXLUH�DQ�LQFUHDVH�RI�WKH�VR\EHDQ�SODQWLQJ�DUHD�WR�
DERXW����PLOOLRQ�KHFWDUHV��/RSH]���������7KH�PDMRU�
DUHDV� ZKHUH� WKH� H[SDQVLRQ� KDV� RFFXUUHG� WR� GDWH��
DQG� ZLOO� FRQWLQXH� DUH� KLJKOLJKWHG� LQ� WKH� PDS� LQ�
)LJXUH����
�
/LWWOH� LI� DQ\� RI� WKLV� HQRUPRXV� LQFUHDVH� ZLOO� FRPH�
IURP� \LHOG� LQFUHDVHV� EHFDXVH� DYHUDJH� \LHOGV� RQ�
QHZO\� FURSSHG� ODQG� ZLOO� EH� ORZHU� DV� WKH� FURSODQG�
EDVH�LV�H[WHQGHG�IXUWKHU�DQG�IXUWKHU�DZD\�IURP�WKH�
IHUWLOH� ODQGV� DQG� DFFRPPRGDWLQJ� ZHDWKHU� RI� WKH�
3DPSDV�UHJLRQ�LQ�FHQWUDO�$UJHQWLQD��(YHQ�DVVXPLQJ�
VWHDG\� \LHOG� LQFUHDVHV� DV� D� UHVXOW� RI� WHFKQRORJLFDO�
FKDQJH�DQG�EUHHGLQJ�DGYDQFHV�RQ� WKH�PRUH� IHUWLOH�
VRLOV� LQ� WKH�3DPSDV��DYHUDJH�QDWLRQZLGH�\LHOGV�ZLOO�
OLNHO\� UHPDLQ� QHDUO\� IODW�� $FFRUGLQJO\�� DW� OHDVW� ��
PLOOLRQ� PRUH� KHFWDUHV� ZLOO� QHHG� WR� EH� SODQWHG� WR�
VR\EHDQV�� D� JRDO� WKDW� ZLOO� UHTXLUH� IDUPHUV� WR�
FRQYHUW�FDWWOH� ODQGV� WR�VR\EHDQV�DQG�PRYH� IXUWKHU�
RXW� LQWR� PDUJLQDO� DUHDV�� IRUHVWV�� DQG� VDYDQQDK�
UHJLRQV��&DS�HW�DO���������/RSH]����������

�
,I�WKH�DJULFXOWXUDO�VHFWRU�DQG�JRYHUQPHQW�PRYHV�IRUZDUG�ZLWK�WKLV�SODQ��D�VLJQLILFDQW�VKDUH�RI�WKH�ZLOG�
ODQGV� OHIW� LQ�$UJHQWLQD�ZLOO�EH�DOWHUHG�IRUHYHU�DW�JUHDW�FRVW�WR�WKH�HQYLURQPHQW��ELRGLYHUVLW\��DQG�WKH�
HVWLPDWHG� ��PLOOLRQ� RI� WKH� FRXQWU\¶V� SRSXODWLRQ�ZKR� OLYH� LQ� DQG� DURXQG� WKH� IRUHVWV� LQ� WKH� 1RUWK� RI�
$UJHQWLQD���8QGHU�FXUUHQW�JRYHUQPHQW�SROLFLHV��WKH�HFRQRPLF�JDLQV�VWHPPLQJ�IURP�D�VRPHZKDW�ODUJHU�
VKDUH�RI�ZRUOG�VR\EHDQ�H[SRUWV�ZLOO�GR�UHODWLYHO\�OLWWOH�WR�LPSURYH�WKH�TXDOLW\�RI�OLIH�IRU�PRVW�SHRSOH�LQ�
WKH�FRXQWU\���
�

�
���&KDOOHQJHV�$KHDG�IRU�WKH�$UJHQWLQHDQ�6R\EHDQ�,QGXVWU\�
�
6R\EHDQ� IDUPHUV� LQ� $UJHQWLQD� DQG� WKH� QDWLRQ¶V� HFRQRP\� KDYH� EHHQ� HQMR\LQJ� WKH� ³KRQH\PRRQ�
SHULRG´� LQ� WKH� H[SDQVLRQ� RI� WKH� VR\EHDQ� LQGXVWU\�� $� QHZ� JHQHUDWLRQ� RI�PDQDJHUV� DQG� ODQGRZQHUV�
RSHUDWLQJ�PXFK�ODUJHU�IDUPV��VRPH�RYHU��������KHFWDUHV��KDYH�EHHQ�DEOH�WR�YDVWO\�LQFUHDVH�VR\EHDQ�
SURGXFWLRQ���7KH\�KDYH�GRQH�LW�LQ�WKUHH�ZD\V�±�
�

• ([SDQVLRQ� RQWR� FURSODQG� JURZLQJ� RWKHU� FURSV�� DW� WKH� H[SHQVH� RI� $UJHQWLQD¶V� IRRG�
VRYHUHLJQW\�DQG�VHFXULW\��

�
• 'LVSODFLQJ�SRRU�UXUDO�SHRSOH�DQG�VPDOO�IDUPHUV�E\�EX\LQJ�XS�IDUPODQG��DQG��

�
• %\�FOHDULQJ�IRUHVWV���
�

$�QHZ�JHQHUDWLRQ�RI� IDUPHUV� LQ�$UJHQWLQD�KDYH�HPHUJHG�WKDW�QRZ�FRQWUROV�H[WHQVLYH� ODQG�KROGLQJV��
LQFOXGLQJ�D�VXEVWDQWLDO�QXPEHU�RI�ODQG�RZQHUV�IURP�RWKHU�FRXQWULHV����
�
$UJHQWLQD¶V�QHZ�VR\EHDQ�RSHUDWLRQV�KDYH�EHQHILWHG�IURP�WKH�UHODWLYHO\�KLJK�QDWXUDO�IHUWLOLW\�RI�PDQ\�RI�
WKH� FRXQWU\¶V� VRLOV�� D� FOLPDWH� ZHOO� VXLWHG� IRU� VR\EHDQ� SURGXFWLRQ�� DQG� UHODWLYHO\� IHZ� VHULRXV� SHVW�
SUREOHPV�� RWKHU� WKDQ� ZHHGV�� %XW� DIWHU� ILYH� RU� ��� \HDUV� LQ� LQWHQVLYH� VR\EHDQ� SURGXFWLRQ�� WKH�
������������������������������������������������������
� �(VWLPDWH�EDVHG�LQ�,1'(&��������1DWLRQDO�&HQVXV������
� �7KH�QXPEHU�RI� IDUPV�GHFUHDVHG�E\�DOPRVW����������RU������EHWZHHQ������DQG�������ZKLOH�WKH�DYHUDJH�DFUHDJH�SHU�IDUP�
LQFUHDVHG�IURP�����WR�����KHFWDUHV��RU�DERXW������,1'(&���������
� �$ERXW����PLOOLRQ�KHFWDUHV�RI�ODQG�LQ�$UJHQWLQD�WRGD\�EHORQJV�WR�SHRSOH�IURP�(XURSH��$VLD��%UD]LO��WKH�8�6���DQG�RWKHU�FRXQWULHV�
�/D�&DSLWDO����������
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7KH�IXWXUH�
FRPSHWLWLYHQHVV�RI�
$UJHQWLQD¶V�VR\EHDQ�
LQGXVWU\�ZLOO�GHSHQG�
ODUJHO\�RQ�KRZ�ZHOO�
IDUPHUV�PRGLI\�
PDQDJHPHQW�V\VWHPV�
WR�DGGUHVV�HPHUJLQJ�
VRLO�TXDOLW\��JUDLQ�
TXDOLW\��DQG�SHVW�
PDQDJHPHQW�
FKDOOHQJHV��

KRQH\PRRQ� LV� FRPLQJ� WR� DQ� HQG�� &RVWV� RI� SURGXFWLRQ� DUH� ULVLQJ� DV�
IDUPHUV�IDFH�WKH�QHHG�WR�UHSODFH�VRLO�QXWULHQWV�UHPRYHG�ZLWK�WKH�FURS�
HDFK� VHDVRQ� DQG� GHDO� ZLWK� FKDQJHV� LQ� VRLO� SK\VLFDO� DQG� FKHPLFDO�
SURSHUWLHV�� HVSHFLDOO\� VRLO� FRPSDFWLRQ��� 7KH\� DUH� DOVR� IDFLQJ� QHZ�
WKUHDWV�WR�FURS�\LHOGV�DV�SHVWV�ZHOO�DGDSWHG�WR�OLIH�LQ�5RXQGXS�5HDG\�
VR\EHDQ� ILHOGV� HYROYH� DQG� EHFRPH� HVWDEOLVKHG�� 7KH� LPSDFW� RI�
JO\SKRVDWH�DSSOLFDWLRQV�RI�WKH�VWUXFWXUH�RI�VRLO�PLFURELDO�FRPPXQLWLHV�
DQG� WKH� VHYHULW\� RI� FHUWDLQ� VRLO�ERUQH� SDWKRJHQV� LV� D� SDUWLFXODU�
FRQFHUQ�LQ�WKH�8�6��DQG�LV�D�VXEMHFW�RI�LQWHQVH�UHVHDUFK�IRFXV���
�
,W�LV�SRVVLEOH��DQG�LQGHHG�OLNHO\�WKDW�VLPLODU�FKDQJHV�DQG�LPSDFWV�DUH�
RFFXUULQJ� LQ�$UJHQWLQD��EXW�QR�RQH�NQRZV�IRU�VXUH�EHFDXVH�WKH�ILHOG�
UHVHDUFK� UHTXLUHG� WR� GRFXPHQW� OLQNDJHV� EHWZHHQ� FKDQJHV� LQ� VRLO�
PLFURELDO� FRPPXQLWLHV� DQG� VR\EHDQ� SODQW� KHDOWK� KDV� QRW� EHHQ�
XQGHUWDNHQ�WR�DQ\�VLJQLILFDQW�GHJUHH�LQ�$UJHQWLQD���
�
7KLV�UHSRUW�SUHVHQWV�FOHDU�HYLGHQFH�WKDW�WKH�KRQH\PRRQ�SHULRG�IRU�5RXQGXS�5HDG\�VR\EHDQV�LV�RYHU�
LQ�ERWK�WKH�8QLWHG�6WDWHV�DQG�$UJHQWLQD���
�
6XFFHVVIXO� LQQRYDWLRQ�E\�IDUPHUV�DQG�DFURVV�WKH�VR\EHDQ�LQGXVWU\�PXVW�EH�JXLGHG�DQG�VXSSRUWHG�LQ�
IRXU�ZD\V�±�
�

• 5HOLDEOH��UHJLRQ�VSHFLILF�UHVHDUFK��
�

• (IIHFWLYH�DQG�FRQWLQXRXV�SODQW�EUHHGLQJ�SURJUDPV��
�

• )DUPHU� HGXFDWLRQ� DQG� DVVLVWDQFH� LQ� GLDJQRVLQJ� SUREOHPV� LQ� WKH� ILHOG� DQG� GHYLVLQJ� DQG�
TXLFNO\�LPSOHPHQWLQJ�FRVW�HIIHFWLYH�VROXWLRQV��DQG��

�
• $GRSWLRQ� RI� SROLFLHV� WKDW�� �D�� GLVFRXUDJH� FRQWLQXDWLRQ� RI� IDUPLQJ� PHWKRGV� WKDW� HURGH�

LQKHUHQW� SURGXFWLRQ� SRWHQWLDO� E\�� IRU� H[DPSOH�� H[DFHUEDWLQJ� FRPSDFWLRQ� DQG� LQFUHDVLQJ�
WKH�GLYHUVLW\�RI�UHVLVWDQW�ZHHGV��DQG��E��VXSSRUW�DQG�UHZDUG�IDUPLQJ�PHWKRGV�WKDW�RIIHU�
JUHDWHU�KRSH�IRU�VXVWDLQDEOH�\LHOGV�DW�FRPSHWLWLYH�SULFHV��

�
,Q�JHQHUDO��VR\EHDQ�SURGXFHUV�LQ�WKH�8�6��HQMR\�VLJQLILFDQW�DGYDQWDJHV�LQ�PDNLQJ�WKH�FKDQJHV�QHHGHG�
DV�WKH�5RXQGXS�5HDG\�³KRQH\PRRQ´�GUDZV�WR�D�FORVH��$JULFXOWXUDO�SROLFLHV�DQG�SURJUDPV�DUH�LQ�SODFH�
DQG�ZHOO�IXQGHG�LQ�WKH�8�6��WKDW�DUH�GHVLJQHG�WR�VWDELOL]H�IDUP�LQFRPH�DQG�GHDO�ZLWK�YRODWLOLW\�LQ�ZRUOG�
PDUNHW� SULFHV�� &RPSDUDEOH� SURJUDPV� DUH� QHDUO\� QRQ�H[LVWHQW� LQ� $UJHQWLQD�� 7KH�8�6�� JRYHUQPHQW� LV�
LQYHVWLQJ�PXFK�PRUH�KHDYLO\�LQ�DJULFXOWXUDO�UHVHDUFK��SODQW�EUHHGLQJ��IDUPHU�HGXFDWLRQ�DQG�WHFKQRORJ\�
WUDQVIHU��DQG�LQ�WKH�SROLF\�DUHQD���
�
)RU� $UJHQWLQD� WR� VXVWDLQ� WKH� LPSUHVVLYH� JDLQV� LW� KDV�PDGH� LQ� WKH� ZRUOG�PDUNHW� IRU� VR\EHDQ�EDVHG�
SURGXFWV��DWWHQWLRQ�PXVW�EH�GLUHFWHG�VRRQ�WR�HPHUJLQJ�SUREOHPV�LQ�VR\EHDQ�SURGXFWLRQ�V\VWHPV�DQG�
LQ�WKH�SURWHLQ� OHYHOV�DQG�TXDOLW\�RI�VR\EHDQV�SURGXFHG�LQ�$UJHQWLQD��(YLGHQFH�RI�TXDOLW\�SUREOHPV�LQ�
$UJHQWLQHDQ�VR\EHDQV�DQG�VR\EHDQ�PHDO�ZDV�SXEOLVKHG�LQ�2FWREHU������LQ�D�SHHU�UHYLHZHG�MRXUQDO��$�
WHDP�RI�86�VFLHQWLVWV�UHSRUWHG�WKDW�$UJHQWLQHDQ�VR\EHDQV�FRQWDLQHG����WR�RYHU�����OHVV�SURWHLQ�WKDQ�
VR\EHDQV� JURZQ� LQ� WKH�8�6��� %UD]LO�� DQG� &KLQD�� DQG� DOVR�� OHYHOV� RI� VHYHUDO� DPLQR� DFLGV�ZHUH� ORZHU�
�.DUU�/LOLHQWKDO�HW�DO����������%X\HUV�RI�VR\EHDQ�EDVHG�SURGXFWV� IURP�$UJHQWLQD�ZLOO� OLNHO\�VHHN�SULFH�
FRQFHVVLRQV�LI�IXUWKHU�UHVHDUFK�FRQILUPV�WKH�UHFHQWO\�UHSRUWHG�JDS�LQ�SURWHLQ�OHYHOV���
�
6XVWDLQDEOH�VROXWLRQV�WR�WKH�VR\EHDQ� LQGXVWU\¶V�HPHUJLQJ�FKDOOHQJHV�DUH�JRLQJ�WR�UHTXLUH�VXEVWDQWLDO�
FKDQJHV� LQ�PDQ\� IDFHWV� RI� WKH� DJULFXOWXUDO� VHFWRU� LQ� $UJHQWLQD�� 5HGXFLQJ� UHOLDQFH� RQ� WKH� KHUELFLGH�
������������������������������������������������������
� �6RLO� FRPSDFWLRQ� LV�D�SK\VLFDO�SURFHVV�ZKHUHE\� WKH�VRLO�EHFRPHV� WLJKWO\�SDFNHG�� LQFUHDVLQJ�ZKDW� LV�FDOOHG�³EXON�GHQVLW\�´�$V�
FRPSDFWLRQ� LQFUHDVHV��WKHUH�DUH�IHZHU�FKDQQHOV� LQ�WKH�VRLO�ZKHUH�DLU�DQG�PRLVWXUH�FDQ�IORZ��'HQVHU�VRLO� WDNHV� LQ�ZDWHU�PRUH�
VORZO\��WKHUHE\�HQKDQFLQJ�UXQRII�DQG�LQFUHDVLQJ�WKH�ULVN�RI�GURXJKW�VWUHVV��5RRW�V\VWHPV�GHYHORS�OHVV�IXOO\�LQ�FRPSDFWHG�VRLOV�
DQG�FURS�\LHOGV�RIWHQ� VXIIHU�DV�D� UHVXOW��:KLOH�QRW�RIILFLDOO\�DFNQRZOHGJHG�DV�D� VHULRXV�SUREOHP� LQ�$UJHQWLQD�E\�JRYHUQPHQW�
RIILFLDOV�DQG�DJULEXVLQHVV�OHDGHUV��JRYHUQPHQW�VRLO�VFLHQWLVWV�KDYH�GRFXPHQWHG�PRGHUDWH�WR�VHYHUH�FRPSDFWLRQ�LQ�PDQ\�DUHDV�
WULJJHUHG�E\�FRQWLQXRXV�XVH�RI�QR�WLOO�SODQWLQJ�V\VWHPV��H�J��0LFKHOHQD�HW�DO�����������
� �3HUVRQDO�FRPPXQLFDWLRQV�ZLWK�JRYHUQPHQW�DJULFXOWXUDO�VFLHQWLVWV�ZKR�DVNHG�WR�UHPDLQ�DQRQ\PRXV��
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JO\SKRVDWH�DQG�GLYHUVLI\LQJ�FURSSLQJ�SDWWHUQV�DQG�WLOODJH�DQG�SODQWLQJ�V\VWHPV�DUH�WKH�PRVW�HVVHQWLDO�
DQG�LPPHGLDWH�VWHSV�QHHGHG��
�
0XFK� ULGHV�RQ�KRZ�ZHOO�$UJHQWLQD�ZRUNV� WKURXJK� WKH� WUDQVLWLRQ� LW� QRZ� IDFHV��6RPH� IDUPHUV�ZLOO� EH�
WHPSWHG� WR� VHDUFK�RXW�D�SHVWLFLGH� IRU�HYHU\�QHZ�SHVW� SUREOHP� WKDW�HPHUJHV��2WKHUV�ZLOO� VWLFN�ZLWK�
ZKDW�KDV�ZRUNHG�LQ�WKH�SDVW�DQG�KRSH�WKDW�PRUH�RI�WKH�VDPH�ZLOO�XOWLPDWHO\�SUHYDLO��7KHVH�DWWLWXGHV�
DQG� UHDFWLRQV�ZLOO� VHW� WKH�VWDJH� IRU�PDMRU�VHWEDFNV�� LI�QRW� WKH�FROODSVH��RI� WKH�$UJHQWLQHDQ�VR\EHDQ�
LQGXVWU\�� $WWHPSWV� WR�PDVN� RYHU� ELRORJLFDO� DQG� HFRORJLFDO� SUREOHPV� LQ� VR\EHDQ� SURGXFWLRQ� V\VWHPV�
ZLWK� ODUJHO\� FKHPLFDO�EDVHG� VROXWLRQV�ZLOO� LQFUHDVH� SHVWLFLGH� XVH�� SURGXFWLRQ� FRVWV�� \LHOG� YDULDELOLW\��
DQG�HQYLURQPHQWDO�GHJUDGDWLRQ�DQG�IRU�WKHVH�UHDVRQV��VXFK�DWWHPSWV�ZLOO�XOWLPDWHO\�SURYH�WRR�FRVWO\�
WR�VXVWDLQ��
�

��
�



� �

+HUELFLGH� VSUD\LQJ� RQ� D� VR\EHDQ� ILHOG� LQ� 3HUJDPLQR�� %XHQRV�
$LUHV��$UJHQWLQD��

�
%��*URZLQJ�5HOLDQFH�RQ�6R\EHDQ�3URGXFWLRQ��5RXQGXS�
5HDG\�7HFKQRORJ\��DQG�,QWHUQDWLRQDO�7UDGH�
�
,Q�ERWK�WKH�8QLWHG�6WDWHV�DQG�$UJHQWLQD� LQ�WKH�HDUO\�����V��ZHHG�PDQDJHPHQW�ZDV�JURZLQJ�PRUH�
FRVWO\�DQG�GLIILFXOW�RQ�VR\EHDQ� IDUPV�XVLQJ�KHUELFLGH�EDVHG�V\VWHPV��$�ZLGH� UDQJH�RI�ZHHG�VSHFLHV�
KDG�GHYHORSHG� UHVLVWDQFH� WR�D�QXPEHU�RI�ZLGHO\�XVHG�KHUELFLGHV���� IRUFLQJ� IDUPHUV� WR� VSUD\�RQH�RU�
PRUH�QHZ�KHUELFLGHV�WKDW�ZHUH�JHQHUDOO\�PRUH�FRVWO\�DQG�WULFNLHU�WR�XVH��+HUELFLGHV�WKHQ�QHZ�RQ�WKH�
PDUNHW�ZHUH� H[WUHPHO\� DFWLYH��� DQG�PDQ\�ZHUH� DOVR� SHUVLVWHQW��7KH\�ZHUH� WULFN\� WR� DSSO\� EHFDXVH�
WKH\�KDG�WR�EH�VSUD\HG�ZLWK�FRQVLGHUDEOH�SUHFLVLRQ��DQG�DW�MXVW�WKH�ULJKW�WLPH�WR�ZRUN�FRVW�HIIHFWLYHO\��
)RU�VRPH�RI�WKHVH�SURGXFWV��WKHUH�ZDV�QRW�PXFK�GLIIHUHQFH�EHWZHHQ�DQ�DSSOLFDWLRQ�UDWH�WKDW�ZDV�WRR�
ORZ�WR�EH�HIIHFWLYH�DQG�RQH�WKDW�ZDV�KLJK�HQRXJK�WR�GDPDJH�VR\EHDQ�SODQWV��RU�RWKHU�VXUURXQGLQJ�
FURSV�DQG�YHJHWDWLRQ���

�
$V� D� UHVXOW� RI� WKHVH� IDFWRUV�� VR\EHDQ� ZHHG�
PDQDJHPHQW� FRVWV� ZHUH� ULVLQJ� RQ� PRVW�
VR\EHDQ� IDUPV�� ZHHG� FRQWURO� ZDV� EHFRPLQJ�
PRUH� HUUDWLF�� DQG� VR\EHDQ� SODQWV� ZHUH�
SHULRGLFDOO\�GDPDJHG�HQRXJK�E\�KHUELFLGHV�WR�
GHSUHVV� \LHOGV�� 6ROXWLRQV� WR� WKHVH� SUREOHPV�
ZHUH�SURYLQJ�FRVWO\�DQG�HOXVLYH��

�
5RXQGXS� 5HDG\� VR\EHDQV� JDLQHG� SRSXODULW\�
DPRQJ�IDUPHUV� LQ�$UJHQWLQD�DQG�WKH�8�6�� IRU�
EDVLFDOO\� WKH� VDPH� UHDVRQV��7KH�55� VR\EHDQ�
V\VWHP� DYRLGHG� WKH� SUREOHPV� ZLWK� ORZ�GRVH�
FKHPLVWU\� DQG� WKH� V\VWHP� LV� VLPSOH�� IOH[LEOH��
DQG� FRVW�HIIHFWLYH�� ,W� LV� DOVR� FRPSDWLEOH�ZLWK�
ODUJH�VFDOH� SURGXFWLRQ�� )DUPHUV� FRXOG� DSSO\�
JO\SKRVDWH� �WKH� DFWLYH� LQJUHGLHQW� LQ� 5RXQGXS� KHUELFLGHV�� DW� UDWHV� UDQJLQJ� IURP� ZHOO� OHVV� WKDQ� ����
NLORJUDP� �NJ�� DFWLYH� LQJUHGLHQW� SHU� KHFWDUH� WR� RYHU� ���� NJ�KHFWDUH� DQG� H[SHFW� DW� OHDVW� DFFHSWDEOH�
ZHHG� FRQWURO� ZLWK� PLQLPDO� FURS� GDPDJH�� $� VHFRQG� DSSOLFDWLRQ�� DQG� VRPHWLPHV� D� WKLUG� DQG� IRXUWK�
GXULQJ�WKH�IDOORZ�SDUW�RI�WKH�FURS�VHDVRQ��FRXOG�EH�PDGH�LI�HDUO\�VHDVRQ�DSSOLFDWLRQV�GLG�QRW�ZRUN�DV�
ZHOO� DV�QHHGHG� WR� DYRLG�\LHOG� UHGXFWLRQV�DQG� WKH�EXLOG�XS�RI�ZHHG�SRSXODWLRQV�� )DUPHUV�SURGXFLQJ�
5RXQGXS�5HDG\�FRUQ��UHFHQWO\�DSSURYHG�LQ�$UJHQWLQD��ZLOO�DSSO\�FRPSDUDEOH�DPRXQWV�RI�JO\SKRVDWH���

�
:KHWKHU�VPDOO�RU� ODUJH��VR\EHDQ� IDUPHUV�PXVW�SUHSDUH� WKH�VHHGEHG�DQG�SODQW�D�FURS�RQ�DOO� ODQG� LQ�
FXOWLYDWLRQ�� RU� XVH� WKH� QR�WLOO� SODQWLQJ� V\VWHP�� 3ODQWLQJ� RSHUDWLRQV�PXVW� EH� FRPSOHWHG�ZLWKLQ� D� IHZ�
ZHHNV�WR�DFKLHYH�RSWLPDO�\LHOGV��$�ODUJH�IDUPHU�ZLWK��������KHFWDUHV�WR�SODQW�PXVW�WKHUHIRUH�FRPSOHWH�
QHFHVVDU\�ILHOG�RSHUDWLRQV�RQ�VHYHUDO�KXQGUHG�KHFWDUHV�D�GD\��%\�FRXSOLQJ�55�VR\EHDQV�ZLWK�QR�WLOODJH�
SODQWLQJ�V\VWHPV��ODUJH�IDUPHUV�JUHDWO\�VLPSOLI\�WKH�WDVNV�DQG�VWHSV�QHHGHG�WR�SODQW�D�FURS��,Q�PRVW�
FDVHV�� WKH�VHHGV�DUH�SODQWHG� LQ�RQH�SDVV�WKURXJK�WKH�ILHOG��DQG�KHUELFLGH�DQG�IHUWLOL]HU� LV�DSSOLHG� LQ�
RQH�RU�WZR�RWKHU�SDVVHV��/DWHU�LQ�WKH�\HDU�DGGLWLRQDO�KHUELFLGH�DSSOLFDWLRQV�DUH�PDGH��

�
&RQYHQWLRQDO�WLOODJH�DQG�SODQWLQJ�V\VWHPV�UHTXLUH�WKUHH�WR�VL[�SDVVHV�WKURXJK�WKH�ILHOG�WR�SODQW�D�FURS��
DQG�RQH�RU�WZR�PRUH�SDVVHV�IRU�IHUWLOL]HU�DQG�SHVWLFLGH�DSSOLFDWLRQV��$�IDUPHU�ZLWK��������KHFWDUHV�WR�
FRYHU�XVLQJ�FRQYHQWLRQDO�WLOODJH�ZRXOG�WKHUHIRUH�KDYH�WR�FRPSOHWH��������WR��������KHFWDUHV�ZRUWK�RI�
ILHOG� RSHUDWLRQV� LQ� DERXW� D� ��� GD\� WLPH� SHULRG� ±� UHTXLULQJ� ������ WR� ������ KHFWDUHV� WR� EH� FRYHUHG�
HYHU\�GD\��0RYLQJ�WKLV�IDVW�WKURXJK�ILHOGV�UHTXLUHV�ERWK� ODUJH�HTXLSPHQW�DQG�D� ORW�RI� LW��0RUHRYHU��
WKH�SULPDU\�DQG�VHFRQGDU\�WLOODJH�SDVVHV���UHTXLUH�SRZHUIXO�WUDFWRUV��JLYHQ�WKDW�ZLGH�HTXLSPHQW�PXVW�
EH�XVHG�WR�NHHS�RQ�VFKHGXOH��7LOODJH�HTXLSPHQW�WKDW�ULSV�LQWR�DQG�PL[HV�WKH�VRLO�WDNHV�D�ORW�RI�SRZHU�
WR�SXOO�DFURVV�D�ILHOG��7KHVH�WDVNV�UHTXLUH�IDU�PRUH�WUDFWRU�KRUVHSRZHU�DQG�GLHVHO�IXHO�WKDQ�MXVW�SXOOLQJ�
������������������������������������������������������
�
	 �)RU�DQ�XS�WR�GDWH�OLVW�RI�UHVLVWDQW�ZHHGV�WR�LQGLYLGXDO�KHUELFLGHV�LQ�JLYHQ�ORFDWLRQV�DURXQG�WKH�ZRUOG��VHH�WKH�:HHG�6FLHQFH�
6RFLHW\�RI�$PHULFD¶V�KHUELFLGH�UHVLVWDQW�ZHHGV�ZHEVLWH�DW�KWWS���ZZZ�ZHHGVFLHQFH�RUJ��
��� �+HUELFLGHV� WKDW� DUH� ³H[WUHPHO\�DFWLYH´�ZRUN�DW� ORZ�GRVHV�EHFDXVH� WKH\� WDUJHW� FULWLFDO� ELRFKHPLFDO�SDWKZD\V� LQ�ZHHGV�DQG�
GLVUXSW�VRPH�URXWLQH�DVSHFW�RI�ZHHG�SK\VLRORJ\���
� � �3ULPDU\�WLOODJH�RSHUDWLRQV�W\SLFDOO\�DUH�FDUULHG�RXW�ZLWK�D�FKLVHO�SORZ��KHDY\�GLVF��RU�D�PROGERDUG�SORZ��
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D�QR�WLOO�SODQWHU�DFURVV�WKH�ILHOG�WKDW�RQO\�GLVWXUEV�VKDOORZ��QDUURZ�EDQGV�RI�VRLO�ZKHUH�WKH�VHHGV�DUH�
SODFHG��$V�D�JHQHUDO�UXOH�RI�WKXPE��IDUPHUV�XVLQJ�FRQYHQWLRQDO�WLOODJH�QHHG�HLWKHU�WKUHH�WR�IRXU�WLPHV�
DV�PDQ\�WUDFWRUV��DQG�RU�PXFK�ODUJHU�HTXLSPHQW��WR�FRYHU�WKH�VDPH�JURXQG�WKDW�D�QR�WLOO�IDUPHU�FDQ�
SODQW�ZLWK�D�VLQJOH�PLGVL]H�WUDFWRU���

�
$V� VR\EHDQ� SURGXFWLRQ� H[SDQGHG�� QHZO\� SODQWHG� ODQG� ZDV� UHODWLYHO\� IHUWLOH� DQG� ODFNHG� VLJQLILFDQW�
SRSXODWLRQV�RI�LQVHFW�DQG�ZHHG�VSHFLHV�DQG�SODQW�SDWKRJHQV�ZHOO�VXLWHG�WR�DWWDFN�VR\EHDQV��+RZHYHU��
WKLV�VLWXDWLRQ�LV�ERXQG�WR�FKDQJH�DIWHU�VHYHUDO�\HDUV�RI�QR�WLOO�IDUPLQJ���

�
7KHUH�DUH�VHYHUDO�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�QR�WLOO�V\VWHPV��$GYDQWDJHV�LQFOXGH�±�
�
• /HVV�GLVWXUEDQFH�RI�WKH�VRLO�VXUIDFH�DQG�KHQFH�PDUNHGO\�ORZHU�UDWHV�RI�HURVLRQ�RQ�VORSLQJ�

FURSODQG���
�

• $�OHVV�SRZHUIXO� WUDFWRU� LV�UHTXLUHG�WR�SXOO� WKH�SODQWHU�FRPSDUHG�WR�WKH�WLOODJH�HTXLSPHQW�
QHHGHG�WR�SUHSDUH�D�VHHG�EHG�IRU�D�FRQYHQWLRQDO�SODQWHU��VDYLQJ�IXHO�DQG�WLPH���

��
• $�VLQJOH�SDVV�WKURXJK�WKH�ILHOG�LV�UHTXLUHG�WR�SODQW�D�FURS��FRPSDUHG�WR�WKUHH�WR�VL[�SDVVHV�

XVLQJ�RWKHU�WLOODJH�SODQWLQJ�V\VWHPV��DQG���
�

• 0RUH� KHFWDUHV� FDQ� EH� FRYHUHG� TXLFNO\� E\� D� VLQJOH�ZRUNHU��PDNLQJ� LW� HDVLHU� WR�PDQDJH�
ODUJH�DFUHDJHV��

�
'LVDGYDQWDJHV�RI�QR�WLOO�SODQWLQJ�V\VWHPV�LQFOXGH�±�
�
• 1HDU�WRWDO�UHOLDQFH�RQ�KHUELFLGHV�IRU�ZHHG�FRQWURO��

�
• 0DUNHGO\�KLJKHU�FRVWV�IRU�KHUELFLGHV�DQG�PRUH�KHUELFLGHV�DGGHG�WR�WKH�HQYLURQPHQW���

�
• 1R�WLOO�V\VWHPV��HVSHFLDOO\�LI�XVHG�H[FOXVLYHO\�RYHU�PDQ\�\HDUV��LQFUHDVH�WKH�VHYHULW\�RI�VRLO�

FRPSDFWLRQ�DQG�WULJJHU�FKDQJHV�LQ�LQVHFWV�DQG�ZHHG�VSHFLHV�����
�

• )LHOGV� FDQ� EHFRPH� URXJK�� PDNLQJ� KDUYHVW� RSHUDWLRQV� OHVV� HIILFLHQW� DQG� KDUGHU� RQ�
HTXLSPHQW��DQG��

�
• /DVW��LW�FDQ�EH�PRUH�GLIILFXOW�WR�HVWDEOLVK�DQ�HYHQ�VWDQG�RI�SODQWV�XVLQJ�QR�WLOO�HTXLSPHQW��

�
�
���6R\EHDQ�$FUHDJH�DQG�3URGXFWLRQ�������±������
+HUELFLGH� WROHUDQW�� 5RXQGXS� 5HDG\� VR\EHDQV� EHFDPH� WKH� GRPLQDQW� FKRLFH� LQ� $UJHQWLQD� RYHU� D�
WKUHH�\HDU�SHULRG�������WKURXJK�������%\������VRPH�����RI�WRWDO�VR\EHDQ�DFUHDJH�ZDV�SODQWHG�WR�
55� VR\EHDQ� YDULHWLHV� �,6$$$�� ������� 7KDW� \HDU� LQ� WKH� 8�6��� DERXW� WKUHH�TXDUWHUV� RI� VR\EHDQ� DFUHV�
ZHUH�SODQWHG�WR�KHUELFLGH�WROHUDQW�VR\EHDQV��PRVW�RI�ZKLFK�ZHUH�55�YDULHWLHV���

�
6LQFH�������WKH�DFUHDJH�GHYRWHG�WR�VR\EHDQ�SURGXFWLRQ�LQ�$UJHQWLQD�KDV�PRUH�WKDQ�GRXEOHG�IURP���
PLOOLRQ�KHFWDUHV� WR������PLOOLRQ� LQ����������DV� VKRZQ� LQ�7DEOH���DQG�JUDSKLFDOO\�� LQ�)LJXUH����0RUH�
GHWDLOHG�GDWD� LV�SUHVHQWHG�LQ�$SSHQGL[�7DEOH���RQ�WKH�DFUHDJH�SODQWHG�WR�PDMRU�FURSV�IURP������WR�
������VKLIWV�LQ�DFUHDJH�WR�VR\EHDQV�IURP�RWKHU�FURSV��SDVWXUH�DQG�DOIDOID��DQG�IRUHVWODQG���
�

������������������������������������������������������
� � �&RPSDFWLRQ�WULJJHUHG�RU�PDGH�ZRUVH�E\�QR�WLOO�SODQWLQJ�V\VWHPV�LQ�WKH�8�6��LV�PRVW�VHULRXV�ZKHUH�VRLOV�KDYH�UHODWLYHO\�KLJK�
FOD\�FRQWHQW��DQG�ZKHUH�PDFKLQHU\�WUDIILF�LV�KHDYLHVW�LQ�D�ILHOG��3RRUO\�GUDLQHG�VRLOV�FDQ�FRQWULEXWH�WR�FRPSDFWLRQ��ZKLFK�LQ�WXUQ�
OHDGV� WR� PRUH� VHULRXV� SUREOHPV� ZLWK� ZDWHU� ORJJLQJ� DQG� XQHYHQ� LQILOWUDWLRQ� RI� UDLQ� DFURVV� D� ILHOG�� 6HH�
KWWS���VRXWKFHQWHUV�RVX�HGX�VRLO�FRPSDFW�KWP�IRU�D�EDVLF�RYHUYLHZ�RI�WKH�IDFWRUV�OHDGLQJ�WR�FRPSDFWLRQ�DQG�RSWLRQV�WR�UHYHUVH�
LW��
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7DEOH� ��� ([SDQVLRQ� LQ� 6R\EHDQ� $FUHDJH� DQG�
3HUFHQWDJH�3ODQWHG�WR�5RXQGXS�5HDG\�9DULHWLHV�

6HDVRQ�
7RWDO�

6R\EHDQ�
$FUHDJH�

�PLOOLRQ�KD��

7RWDO�55�
VR\EHDQ�
DFUHDJH�

3HUFHQW�
5RXQGXS�
5HDG\�
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6RXUFH�� 7RWDO� VR\EHDQ� KHFWDUHV� SODQWHG� LV� IURP� 6$*3\$� ��������
SHUFHQWDJH� RI� VR\EHDQ� KHFWDUHV� SODQWHG� WR� 5RXQGXS� 5HDG\�
YDULHWLHV�LV�IURP�,6$$$����������

)LJXUH����6WHDG\�*URZWK�LQ�6R\EHDQ�$FUHDJH
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7RWDO�6R\EHDQ�$FUHDJH��PLOOLRQ�KD� 7RWDO�55�VR\EHDQ�DFUHDJH
�

�
,Q� WKH� KLVWRU\� RI� DJULFXOWXUDO� LQQRYDWLRQ� DURXQG� WKH� ZRUOG�� WKH� UDSLG� DGRSWLRQ� RI� 55� VR\EHDQV� LQ�
$UJHQWLQD�LV�QHDUO\�ZLWKRXW�SUHFHGHQFH��)RU�WKUHH�\HDUV�UXQQLQJ�±�������������DQG������±�MXVW�XQGHU�
����RI� WKH�DFUHDJH�SODQWHG� WR� VR\EHDQV� LQ�$UJHQWLQD�ZDV� FRQYHUWHG� WR� WKH�55�V\VWHP��PRVW�RI� LW�
FRXSOHG�ZLWK�QR�WLOO� SODQWLQJ� V\VWHPV� �7ULJR�HW�DO���������� ,Q������DERXW�����PLOOLRQ�KHFWDUHV�RI�55�
VR\EHDQV�ZHUH�SODQWHG�LQ�$UJHQWLQD�DQG�LQ�����������PLOOLRQ�ZHUH�SODQWHG����D�UHPDUNDEOH�����PLOOLRQ�
KHFWDUH�RU������LQFUHDVH�LQ�D�VLQJOH�\HDU���

�
7KH� GUDPDWLF� LPSDFW� RI� 55� VR\EHDQ� WHFKQRORJ\� RQ� $UJHQWLQD� DJULFXOWXUH� EHFRPHV� FOHDUHU� ZKHQ�
FRQWUDVWLQJ� WKH� H[SDQVLRQ� RI� VR\EHDQ� DFUHDJH� LQ� WKH� WKUHH� \HDUV� SULRU� WR� WKH� LQWURGXFWLRQ� RI� 55�
WHFKQRORJ\�������������ZLWK�WKH�WKUHH�\HDUV�DIWHU�LWV�PDMRU�FRPPHUFLDO�UHOHDVH��������������,Q������
������WRWDO�VR\EHDQ�DFUHDJH�LQFUHDVHG��RQ�DYHUDJH��D�PHUH������PLOOLRQ�KHFWDUHV�DQQXDOO\��ZKLOH�DFUHV�
SODQWHG�WR�55�VR\EHDQV�LQFUHDVHG�RQ�DYHUDJH�PRUH�WKDQ���PLOOLRQ�KHFWDUHV�DQQXDOO\�IURP������������
RU�DERXW�WHQ�WLPHV�IDVWHU���
�
�
���<LHOGV�DQG�&URS�4XDOLW\�
)DUPHUV�KDYH�JUDGXDOO\�LQFUHDVHG�DYHUDJH�VR\EHDQ�\LHOGV�IURP�DURXQG�����PHWULF�WRQV�SHU�KHFWDUH�
LQ� WKH� ODWH�����V� WR�D�KLJK�RI�����PHWULF� WRQV�SHU�KHFWDUH� LQ������ �6$*3<$���������$YHUDJH� WUHQG�
\LHOGV�KDYH� ULVHQ�EDUHO\�RQH�WKLUG�RYHU�DERXW� WKUHH�GHFDGHV��DV�VKRZQ� LQ�)LJXUH���� ,PSURYHG�ZHHG�
FRQWURO��OHVV�VRLO�HURVLRQ��DQG�PRUH�WLPHO\�FRPSOHWLRQ�RI�SODQWLQJ�RSHUDWLRQV�KDV�FRQWULEXWHG�WR�KLJKHU�
\LHOGV�� +RZHYHU�� WKH� H[SDQVLRQ� RI� VR\EHDQ� SURGXFWLRQ� RQWR� PRUH� PDUJLQDO� ODQGV� KDV� QR� GRXEW�
UHGXFHG� DYHUDJH� \LHOGV� VRPHZKDW���� $FURVV� WKH� ZKROH� VR\EHDQ� LQGXVWU\� RYHU� WKH� ODVW� GHFDGH�� WKH�
IDFWRUV� LQFUHDVLQJ�\LHOGV�KDG�D�JUHDWHU�HIIHFW� WKDQ� WKH� IDFWRUV� UHGXFLQJ�\LHOGV�� UHVXOWLQJ� LQ�VORZ�DQG�
VWHDG\�JURZWK�LQ�DYHUDJH�\LHOGV��

�
'XULQJ� D� 'HFHPEHU� ����� ZRUNVKRS� LQ� %XHQRV� $LUHV� RQ� WKH� LPSDFWV� RI� VR\EHDQ� H[SDQVLRQ� RQ�
$UJHQWLQD¶V� IDUP� VHFWRU� DQG� HFRQRP\�� D� PDMRU� VR\EHDQ� SURGXFHU��� UHSRUWHG� WKDW� KH� KDUYHVWHG�
FRQVLVWHQWO\�KLJKHU�\LHOGV�RQ�KLV�IDUPV�ZKHUH�FRQYHQWLRQDO�VR\EHDQV�ZHUH�SODQWHG��FRPSDUHG�WR�ILHOGV�
SODQWHG� WR� 55� VR\EHDQV� XQGHU� FRPSDUDEO\� IDYRXUDEOH� FRQGLWLRQV�� 6WLOO�� KH� VWURQJO\� SUHIHUUHG� 55�
VR\EHDQV�EHFDXVH�RI�FRPSDWLELOLW\�ZLWK�QR�WLOO�V\VWHPV��WKH�HDVH�RI�ILHOG�RSHUDWLRQV��DQG�WKH�VLPSOLFLW\�
RI�ZHHG�PDQDJHPHQW���
������������������������������������������������������
��� �7KH�DYHUDJH�VR\EHDQ�\LHOG�DFURVV�WKH�FRXQWU\�ZDV�DW�����W�KD�LQ����������ZKLOH�LW�UHDFKHG�����W�KD�LQ�6DQWD�)H�DQG�����W�KD�
LQ�%XHQRV�$LUHV��DYHUDJH�\LHOGV�RQO\�UHDFKHG�����W�KD�LQ�&KDFR������W�KD�LQ�7XFXPDQ�DQG�����W�KD�LQ�6DOWD��6$*3\$���������
�� � 3UHVHQWDWLRQ�E\�*XVWDYR�*URERFRSDWHO� DW� WKH�ZRUNVKRS� ³7UDQVJHQLFV� LQ�$UJHQWLQH�$JULFXOWXUH��7RZDUG�'HILQLQJ�D�1DWLRQDO�
3ROLF\´�KHOG�'HFHPEHU����������:RUNVKRS�VSRQVRUHG�E\�WKH�,QWHUQDWLRQDO�,QVWLWXWH�IRU�6XVWDLQDEOH�'HYHORSPHQW��,,6'��DQG�WKH�
,QVWLWXWH�IRU�,QWHUDPHULFDQ�&RRSHUDWLRQ�LQ�$JULFXOWXUH��,,&$���&XUUHQWO\��0U��*URERFRSDWHO�LV�SURGXFLQJ�DSSUR[LPDWHO\�RQ��������
KHFWDUHV�DQQXDOO\�LQ�$UJHQWLQD��DQG�DQRWKHU��������LQ�8UXJXD\���ZLWK�D�WXUQRYHU�RI�����PLOOLRQ�GROODUV�D�\HDU��,W�LV�OLNHO\�WKDW�KLV�
RSHUDWLRQ�LV�DPRQJ�WKH�ELJJHVW��LI�QRW�WKH�ELJJHVW��VR\EHDQ�IDUP�FRQJORPHUDWH�FRQWUROOHG�E\�D�VLQJOH�IDPLO\�LQ�WKH�ZRUOG���
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.LORJUDPV�SHU�
KHFWDUH�

<HDUV��������������

)LJXUH�����6R\EHDQ�<LHOGV�LQ�$UJHQWLQD�������������

� 6RXUFH��6$*3<$��������
�
�
7KH�8�6��([SHULHQFH�ZLWK�55�6R\EHDQ�<LHOGV�

��
7KH�\LHOG�SHUIRUPDQFH�RI�5RXQGXS�5HDG\�VR\EHDQV�KDV�EHHQ�FORVHO\�PRQLWRUHG�LQ�WKH�8QLWHG�6WDWHV��
,Q� WKH� ILUVW� IHZ�\HDUV�RI� FRPPHUFLDO� XVH�� WKHUH�ZDV� FOHDU� HYLGHQFH� WKDW�PRVW�55� VR\EHDQ� FXOWLYDUV�
ZHUH�SURGXFLQJ���SHUFHQW�WR����SHUFHQW�IHZHU�EXVKHOV���SHU�KHFWDUH�LQ�FRQWUDVW�WR�RWKHUZLVH�LGHQWLFDO�
YDULHWLHV�JURZQ�XQGHU�FRPSDUDEOH� ILHOG�FRQGLWLRQV� �(OPRUH�HW�DO���������%HQEURRN��������� ,Q� UHFHQW�
\HDUV� WKLV� NLQG� RI� JHQHWLF� \LHOG� GUDJ� KDV� EHHQ� UHGXFHG� VRPHZKDW�� LQ� SDUW� EHFDXVH� WKH� 5RXQGXS�
WROHUDQW� WUDLW� KDV� EHHQ� PRYHG� LQWR� D� EURDGHU� GLYHUVLW\� RI� EHWWHU� SHUIRUPLQJ� YDULHWLHV�� %XW� RWKHU�
ELRORJLFDO�DQG�SK\VLRORJLFDO�SUREOHPV�KDYH�HPHUJHG�WKDW�DOVR�VRPHWLPHV�GHSUHVV�\LHOGV��IRU�PRUH��VHH�
WKH�VHFWLRQ�RQ�&KDQJHV�LQ�6RLO�0LFURELDO�&RPPXQLWLHV�EHORZ�����,Q�DGGLWLRQ��WKH�TXDOLW\�RI�ZHHG�FRQWURO�
KDV�VOLSSHG�LQ�DUHDV�ZKHUH�ZHHG�VKLIWV�DQG�RU�UHVLVWDQFH�RU�WROHUDQFH�WR�JO\SKRVDWH�KDYH�HPHUJHG�DV�
VLJQLILFDQW�SUREOHPV��

�
55� YDULHWLHV� SURGXFHG� DERXW� �� SHUFHQW� ORZHU� \LHOGV� RQ� DYHUDJH��
FRPSDUHG�WR�RWKHUZLVH�VLPLODU�YDULHWLHV�ZKHQ�JURZQ�XQGHU�FRPSDUDEOH�
FRQGLWLRQV�� DFFRUGLQJ� WR� D� WHDP� RI� VFLHQWLVWV� DW� WKH� 8QLYHUVLW\� RI�
1HEUDVND��(OPRUH�HW�DO����������)DUP�-RXUQDO�PDJD]LQH�SXEOLVKHG�WKH�
UHVXOWV� RI� LQGHSHQGHQW� VR\EHDQ� \LHOG� WULDOV� LQ� WKUHH� VWDWHV� FRQGXFWHG�
XQGHU� FRQGLWLRQV� GHVLJQHG� WR� PDWFK� WKRVH� RQ� FRPPHUFLDO� IDUPV�
�+RUVWPHLHU���������,Q�,QGLDQD��WKH�WRS�55�YDULHW\�VROG�E\�WKUHH�VHHG�
FRPSDQLHV� \LHOGHG�� RQ� DYHUDJH�� ����� SHUFHQW� IHZHU� EXVKHOV� WKDQ� WKH�
WRS� FRQYHQWLRQDO� YDULHW\� VROG� E\� WKH� VDPH� FRPSDQLHV�� ,Q� ,RZD� WULDOV��
WKH� 55� \LHOG� GUDJ� ZDV� MXVW� XQGHU� ��� SHUFHQW� DFURVV� ��� FRPSDQLHV��
ZKHUHDV�D�PXFK�VPDOOHU�GLIIHUHQFH�ZDV�REVHUYHG�LQ�VRPH�RWKHU�VWDWHV���

�
7KH� LQFRQVLVWHQF\� RI� WKH� GLIIHUHQFHV� LQ� \LHOGV� REVHUYHG� DFURVV� PDQ\�
VWXGLHV� VXJJHVWV� WKDW� D� YDULHW\� RI� IDFWRUV� FDQ� DQG� GR� LPSDFW� WKH�
PDJQLWXGH�RI�WKH�55�VR\EHDQ�\LHOG�GUDJ��,Q�JHQHUDO��XQGHU�LGHDO�FRQGLWLRQV�ZKHUH�QR�SODQW�QXWULHQWV�
DUH� ODFNLQJ� DQG�ZHHG� SUHVVXUH� LV� OLJKW� WR�PRGHUDWH�� WKH� \LHOG� GUDJ� LV� OLNHO\� MXVW� D� IHZ�EXVKHOV� SHU�
������������������������������������������������������
� � �2QH�EXVKHO�RI�VR\EHDQV�ZHLJKV�������PHWULF�WRQV��2QH�PHWULF�WRQ�RI�VR\EHDQV�FRQWDLQV������EXVKHOV��
��� � 6HH� PXOWLSOH� VFLHQWLILF� DUWLFOHV� SRVWHG� XQGHU� WKH� ³+HUELFLGH� 7ROHUDQW´� FURS� VHFWLRQ� RQ� $J� %LR7HFK� ,QIR1HW� DW�
KWWS���ZZZ�ELRWHFK�LQIR�QHW�KHUELFLGH�WROHUDQFH�KWPO�VR\�

%LRORJLFDO�DQG�
SK\VLRORJLFDO�
SUREOHPV�LQ�55�
VR\EHDQ�ILHOGV�KDYH�
HPHUJHG�WKDW�
VRPHWLPHV�GHSUHVV�
\LHOGV��,Q�DGGLWLRQ��
WKH�TXDOLW\�RI�ZHHG�
FRQWURO�KDV�VOLSSHG�
DV�D�UHVXOW�RI�ZHHG�
VKLIWV�DQG�UHVLVWDQFH��
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6R\EHDQ�VHHGV�PDWXUH�DQG�GU\�LQ�SRGV��

KHFWDUH�� 7KH� JUHDWHU� WKH� VWUHVV� RQ� VR\EHDQ� SODQWV� IURP�D� ODFN� RI� QXWULHQWV� RU� QXWULHQW� LPEDODQFHV��
GURXJKW��RU�GLVHDVH�SUHVVXUH��WKH�ODUJHU�WKH�OLNHO\�\LHOG�GUDJ�ZKHQ�FRPSDULQJ�WKH�SHUIRUPDQFH�RI�55�
VR\EHDQV�WR�FRQYHQWLRQDO�YDULHWLHV��

�
,Q�WKH�VXPPHU�RI������ERWK�VFLHQWLVWV�DQG�IDUPHUV�LQ�WKH�8�6��EHJDQ�H[SUHVVLQJ�QHZ�FRQFHUQV�RYHU�
WKH�LPSDFW�RI�WKH�JHQHWLF�PRGLILFDWLRQ�RI�VR\EHDQV�RQ�DYHUDJH�\LHOGV��$�SUHVHQWDWLRQ�E\�WZR�XQLYHUVLW\�
VFLHQWLVWV�DW� WKH�³0LGZHVW�6R\EHDQ�&RQIHUHQFH´� LQ�'HV�0RLQHV��,RZD�RQ�$XJXVW���������ZDV�ZLGHO\�
FRYHUHG�E\�WKH�IDUP�SUHVV�DQG�KDV�WULJJHUHG�DQ�RQJRLQJ�DVVHVVPHQW�RI�WKH�LPSDFW�RI�55�WHFKQRORJ\�
RQ�VR\EHDQ�\LHOGV��7KH�SUHVHQWDWLRQ�ZDV�HQWLWOHG�³6WDJQDWLQJ�1DWLRQDO�%HDQ�<LHOGV��"�´�DQG�UHSRUWHG�
WKDW� QDWLRQDO� VR\EHDQ� \LHOGV� KDG� ULVHQ� VWHDGLO\� DQG� UHOLDEO\� IURP� ����� WKURXJK� ����� �(OLDVRQ� DQG�
-RQHV���������2YHU�WKLV�SHULRG��\LHOG�JURZWK�DYHUDJHG�DERXW������EXVKHOV�SHU�DFUH�SHU�\HDU��EXW�VLQFH�
������\LHOGV�KDYH�VWDJQDWHG��<LHOG�JURZWK�KDV�EHHQ�HVVHQWLDOO\�]HUR���

�
7KH� VFLHQWLVWV� HVWLPDWHG� WKH� SRWHQWLDO� LPSDFW� RI� WKLV� ORVV� LQ� VR\EHDQ� SURGXFWLYLW\� JURZWK� DW� �����
EXVKHOV�SHU�DFUH�IURP������WR������������EXVKHOV�SHU�DFUH�SHU�\HDU�PXOWLSOLHG�E\�QLQH�\HDUV���$W�DQ�
DYHUDJH� SULFH� RI� ������ SHU� EXVKHO�� WKH� ���� PLOOLRQ� EXVKHOV� QRW� KDUYHVWHG� FRVW� WKH� 8�6�� VR\EHDQ�
LQGXVWU\� ������ ELOOLRQ� 8�6�� �(OLDVRQ� DQG� -RQHV�� ������� 0DQ\� IDFWRUV� QR� GRXEW� KDYH� FRQWULEXWHG� WR�
UHFHQW�SRRU�SHUIRUPDQFH�LQ�VR\EHDQ�\LHOGV��LQ�DGGLWLRQ�WR�55�WHFKQRORJ\��%XW�DQRWKHU�ILQGLQJ�UHSRUWHG�
E\� WKH� VFLHQWLVWV� UHLQIRUFHV� WKHLU� FRQFOXVLRQ� WKDW� VRPHWKLQJ� DERXW� WKH� 55� V\VWHP� LV� GHSUHVVLQJ�
VR\EHDQ�\LHOGV��'XULQJ�WKH�SHULRG�WKDW�VR\EHDQ�\LHOGV�VWDJQDWHG��FRUQ�\LHOGV�NHSW�ULVLQJ�DW�DQ�DQQXDO�
DYHUDJH�UDWH�RI��������FRPSDUHG�WR�D�UDWH�RI�JURZWK�RI�������IURP������WR�������$�EXPSHU�FURS�RI�
ERWK� FRUQ� DQG� VR\EHDQV� LV� H[SHFWHG� LQ� WKH� 8�6�� LQ� ������ ZKLFK� ZLOO� DOOD\� VRPH� RI� WKH� FRQFHUQV�
H[SUHVVHG� LQ� UHFHQW�PRQWKV� UHJDUGLQJ� WKH�VWDJQDWLRQ�RI�VR\EHDQ�\LHOGV��6WLOO�� WKHUH� LV�HYLGHQFH� WKDW�
VR\EHDQ�\LHOG�YDULDELOLW\�KDV� LQFUHDVHG�LQ�WKH�8�6��0DQ\�VFLHQWLVWV�H[SHFW��EXW�FDQQRW�\HW�SURYH�WKDW�
55� VR\EHDQV� DUH�PRUH� YXOQHUDEOH� WR� D� UDQJH� RI� GLVHDVHV�� HVSHFLDOO\�ZKHQ� FOLPDWLF�� VRLO�� DQG� RWKHU�
FRQGLWLRQV�SODFH�SODQWV�XQGHU�VWUHVV���

�
&URS�4XDOLW\�
�
7KH�JHQHWLF�PRGLILFDWLRQ� UHTXLUHG� WR�PDNH� VR\EHDQV� ³5RXQGXS� 5HDG\´� WDUJHWV� D� NH\� ELRFKHPLFDO�
SDWKZD\� LQ� SODQWV� WKDW� SOD\V� D� FHQWUDO� UROH� LQ� SODQW� GHIHQFH� UHVSRQVHV�� ,W� DSSHDUV� WKDW� WKLV�
WUDQVIRUPDWLRQ� KDV� LQFUHDVHG� WKH� YXOQHUDELOLW\� RI� WKH� VR\EHDQ� SODQW� WR� FHUWDLQ� VRLO�ERUQH� SODQW�
SDWKRJHQV�� DW� OHDVW� XQGHU� VRPH� HQYLURQPHQWDO� FRQGLWLRQV�� 5HFHQW� UHVHDUFK� DOVR� VXJJHVWV� WKDW� 55�
VR\EHDQV�SURGXFHG�LQ�$UJHQWLQD�DUH�RI�LQIHULRU�QXWULWLRQDO�TXDOLW\��.DUU�/LOLHQWKDO�HW�DO����������$�WHDP�
RI� 8�6�� VFLHQWLVWV� FRPSDUHG� WKH� SURWHLQ� FRQWHQW� DQG� TXDOLW\� RI� $UJHQWLQHDQ� VR\EHDQV� DQG� VR\EHDQ�
PHDO� IURP� ILYH� FRXQWULHV� LQFOXGLQJ� %UD]LO�� WKH� 8�6��� &KLQD�� DQG�
,QGLD��&RQVLVWHQWO\��$UJHQWLQHDQ�VR\EHDQ�SURGXFWV�FRQWDLQHG�WKH�
ORZHVW�OHYHO�RI�FUXGH�SURWHLQ��6R\EHDQV�IURP�$UJHQWLQD�FRQWDLQHG�
������FUXGH�SURWHLQ�RQ�D�GU\�PDWWHU�EDVLV��FRPSDUHG�WR�������
LQ�%UD]LO��������LQ�8�6��EHDQV��DQG�������LQ�&KLQHVH�VR\EHDQV��
7KH�FUXGH�SURWHLQ� OHYHO� LQ�$UJHQWLQHDQ�VR\EHDQV�ZRXOG�KDYH� WR�
EH� LQFUHDVHG�����WR�PDWFK�WKH� OHYHO� LQ�%UD]LOLDQ�VR\EHDQV��DQG�
���� WR�HTXDO� WKH� OHYHO� LQ�&KLQHVH� VR\EHDQV�� WKH�PRVW�SURWHLQ�
GHQVH�VR\EHDQV�WHVWHG��7KHVH�DUH�UHPDUNDEO\�VL]DEOH�GLIIHUHQFHV�
WKDW�ZLOO�LPSDFW�WKH�NLORJUDPV�RI�JDLQ�LQ�OLYHVWRFN�DQG�SRXOWU\�IHG�
VR\EHDQ�EDVHG� OLYHVWRFN� IHHG� VXSSOHPHQWV� IURP� $UJHQWLQD� LQ�
FRQWUDVW�WR�RWKHU�FRXQWULHV���

�
/HYHOV� RI� VHYHUDO� NH\� DPLQR� DFLGV� LQ� $UJHQWLQD¶V� VR\� SURGXFWV�
ZHUH� DOVR� VXEVWDQWLDOO\� ORZHU� WKDQ� WKRVH� IURP� WKH� IRXU� RWKHU�
FRXQWULHV� �.DUU�/LOLHQWKDO� HW� DO��� �������*LYHQ� WKDW�HVVHQWLDOO\� DOO�
WKH� VR\EHDQV� JURZQ� LQ� $UJHQWLQD� ZHUH� IURP� 5RXQGXS� 5HDG\�
VHHG��ZKHUHDV�55�VR\EHDQV�DFFRXQW�IRU�D�SRUWLRQ�WR�YHU\�OLWWOH�RU�
QRQH� RI� WKH� VR\EHDQV� JURZQ� LQ� WKH� RWKHU� FRXQWULHV�� LW� LV� OLNHO\�
WKDW� WKH� GLIIHUHQFHV� LQ� SURWHLQ� OHYHOV� REVHUYHG� DURVH� LQ� SDUW�
EHFDXVH�RI�WKH�JHQHWLF�WUDQVIRUPDWLRQ�UHTXLUHG�WR�PDNH�VR\EHDQ�
SODQWV�55���

�
�



� ��

0DWXUH�DQG�GU\�VR\EHDQ�VHHG�UHDG\�IRU�KDUYHVW���3KRWR�E\�6FRWW�
%DXHU��FRXUWHV\�RI�86'$��$56�3KRWR�/DE��

���6HHG�,QGXVWU\�,PSDFWV�DQG�,VVXHV�
6R\EHDQV�DUH� ODUJHO\� VHOI�SROOLQDWHG� SODQWV�� ,Q� FRQWUDVW� WR� K\EULG� VHHGV�� IDUPHUV� DUH� DEOH� WR� VDYH�
VHHGV�IURP�WKHLU�ILHOGV�IRU�UHSODQWLQJ�ZLWK�OLWWOH�RU�QR�ORVV�RI�\LHOGV��D�SUDFWLFH�RIWHQ�UHIHUUHG�WR�DV�WKH�
³EURZQ� EDJJLQJ´� RI� VHHG�� :KHQ� 0RQVDQWR� LQWURGXFHG� 5RXQGXS� 5HDG\� VR\EHDQV� LQ� WKH� 8�6��� LW�
UHTXLUHG�IDUPHUV�WR�SD\�D�SUHPLXP�IRU�55�VHHGV�DQG�VLJQ�D�³WHFKQRORJ\�DJUHHPHQW´�WKDW�LQFOXGHG�D�
SOHGJH� WR�QRW� NHHS�KDUYHVWHG� VR\EHDQV� IRU� UHSODQWLQJ�RU� VDOH� WR�DQRWKHU� IDUPHU��7KH�FRPSDQ\�KDV�
DJJUHVVLYHO\�HQIRUFHG� WKLV�SURYLVLRQ�� ,W�KDV�SURVHFXWHG�PDQ\� IDUPHUV�RYHU� WKH� ODVW�GHFDGH�DQG�KDV�
HYHQ�SXVKHG�WKH�FRXUWV�WR�LPSRVH�MDLO�WHUPV�RQ�VRPH�IDUPHUV�����

�
%HFDXVH� RI� GLIIHUHQFHV� LQ� SDWHQW� DQG� VHHG� YDULHW\� SURWHFWLRQ� ODZV� LQ� $UJHQWLQD� DQG� WKH� 8�6��� IHZ�
$UJHQWLQD�VR\EHDQ�IDUPHUV�KDYH�SDLG�D�SUHPLXP�IRU�55�VR\EHDQ�VHHG�DQG�WKH�VDYLQJ�DQG�UHSODQWLQJ�
RI�VHHG�LV�OHJDOO\�SUDFWLFHG��0DQ\�IDUPHUV�DOVR�LOOHJDOO\�VHOO�55�VR\EHDQ�VHHG�LQ�ZKDW�LV�FDOOHG��EROVD�
EODQFD�´�RU�ZKLWH�EDJV�� ,Q�DGGLWLRQ�� VXEVWDQWLDO� YROXPHV�RI�55�VHHG�KDYH�PRYHG� IURP�$UJHQWLQD� WR�
%UD]LO�WKURXJK�LOOHJDO�VPXJJOLQJ��$FFRUGLQJ�WR�WKH�8�6��(PEDVV\�±��

��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

7R� FRPEDW� WKH� ORVV� RI� UHYHQXHV� LQ� $UJHQWLQD��
0RQVDQWR� DQQRXQFHG� LQ� -DQXDU\� ����� WKDW� LW� ZDV�
VXVSHQGLQJ�VHHG�VDOHV�DQG�UHVHDUFK�LQ�WKH�FRXQWU\��
XQWLO�WKH�JRYHUQPHQW�JXDUDQWHHG�D��IDLU�UHWXUQ��IRU�
VHHG� SURGXFHUV�� 7KH� VWHS� LV� ZLGHO\� VHHQ� LQ�
$UJHQWLQD�DV�D�PHDQV�WR�SUHVVXUH�WKH�JRYHUQPHQW�
WR� HQDFW� DQG� HQIRUFH� PRUH� UHVWULFWLYH� VHHG� ODZV�
WKDW� ZLOO� DOORZ� VHHG� SURGXFHUV� WR� SHQDOL]H� DQG�
SURVHFXWH�IDUPHUV�ZKR�VDYH�WKHLU�RZQ�VHHG��MXVW�DV�
8�6�� IDUPHUV� DUH� QRZ� SHQDOL]HG�� :KHQ� 0RQVDQWR�
ZDV� OREE\LQJ� IRU� DSSURYDO� RI� 5RXQGXS� 5HDG\�
VR\EHDQ�WHFKQRORJ\�LQ�$UJHQWLQD��LW�ZDV�ZHOO�DZDUH�
WKDW� FXUUHQW� ODZ� DQG� UHJXODWLRQV� LQ� $UJHQWLQD�
DOORZHG� IDUPHUV� WR� VDYH�VHHG�DQG�ZRXOG�PDNH� LW�
GLIILFXOW�IRU�WKH�FRPSDQ\�WR�FROOHFW�D�UR\DOW\�RU�WHFKQRORJ\�IHH�SUHPLXP�RQ�PRUH�WKDQ�D�VPDOO�SRUWLRQ�
RI�WKH�VR\EHDQ�VHHG�SODQWHG�LQ�D�JLYHQ�\HDU���
�
7KUHH� VHHG� FRPSDQLHV� QRZ� FRQWURO� PRVW� RI� WKH� VR\EHDQ� VHHG� PDUNHW� LQ� $UJHQWLQD� ��� 1LGHUD�
+DQGHOVFRPSDJQLH� %�9�� RI� WKH� 1HWKHUODQGV�� DQG� WZR� $UJHQWLQHDQ� FRPSDQLHV�� $VRFLDGRV� 'RQ�0DULR�
DQG�5HOPR��7KHVH�FRPSDQLHV�DUH�UHTXLUHG�WR�SD\�UR\DOWLHV�WR�0RQVDQWR�IRU�DFFHVV�WR�WKHLU�5RXQGXS�
5HDG\� WHFKQRORJ\�� EXW� UHPDLQ� DW� D� FRPSHWLWLYH� GLVDGYDQWDJH� LQ� WKH� PDUNHWSODFH� EHFDXVH� RI� WKH�
ZLGHVSUHDG�DYDLODELOLW\�RI�³ZKLWH�EDJ´�VHHG��6PLWK����������

������������������������������������������������������
� � �([DPSOHV�RI�IDUPHUV�VXHG�E\�0RQVDQWR�FDQ�EH�IRXQG�DW�KWWS���ZZZ�FURSFKRLFH�FRP�

³&XUUHQWO\�WKH�$UJHQWLQH�VHHG�LQGXVWU\�
VXSSOLHV� RQO\� ��� SHUFHQW� ����� PLOOLRQ�
KHFWDUHV�� RI� WKH� VHHG� IRU� WKH� WRWDO�
����� PLOOLRQ�KHFWDUH� VR\EHDQ� PDUNHW��
2Q�IDUP� VHHG� SURGXFWLRQ��ZKLFK� XQWLO�
QRZ�LV�FRQVLGHUHG�D�OHJDO�SUDFWLFH�RQO\�
LI� XVHG� E\� WKH� IDUPHU� ZKR� SURGXFHG�
WKH� VHHG�� DFFRXQWV� IRU� DQRWKHU� ���
SHUFHQW� RI� WKH� WRWDO� DFUHDJH�� 7KH�
UHPDLQLQJ� ��� SHUFHQW� RI� DFUHDJH� LV�
SODQWHG� ZLWK� LOOHJDOO\� WUDGHG� EURZQ�
EDJ�VHHG�´�
� � ��86'$��������

��
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,Q�$XJXVW�������0RQVDQWR�EURDGHQHG�LWV�HIIRUWV�VHHNLQJ�WR�MXVWLI\�DQG�FROOHFW�UR\DOWLHV� LQ�$UJHQWLQD��
$GYHUWLVHPHQWV�ZHUH�SODFHG�LQ�WKH�FRXQWU\¶V�QHZVSDSHUV�WKDW�FDOOHG�IRU�WKH�FUHDWLRQ�RI�D�QHZ�UR\DOW\�
SD\PHQW�V\VWHP�WKDW�ZRXOG�FROOHFW�D�IODW�IHH�RI�86���WR�86���SHU�PHWULF�WRQ�RI�H[SRUWV�RI�VR\�EDVHG�
SURGXFWV��:KLOH�WKH�JRYHUQPHQW�LQLWLDOO\�UHMHFWHG�WKLV�SURSRVDO��WKH�$JULFXOWXUH�6HFUHWDULDW�LV�FXUUHQWO\�
GUDIWLQJ� D� ELOO� WKDW� ZRXOG� LPSRVH� IHHV� RQ� 5RXQGXS� 5HDG\� ³ZKLWH� EDJ´� VHHGV��0RQVDQWR� LV� DFWLYHO\�
QHJRWLDWLQJ�ZLWK�WKH�6HFUHWDULDW�LQ�WKH�KRSH�RI�ILQDOL]LQJ�WKH�GUDIW�ELOO�EHIRUH�WKH�HQG�RI�������6$*3\$��
����D���1RZ�WKDW�55�VR\EHDQV�DUH�SODQWHG�RQ�RYHU����PLOOLRQ�KHFWDUHV�LQ�$UJHQWLQD��WKH�QHZ�URO\DOW\�
V\VWHP� ZRXOG� JHQHUDWH� VL]DEOH� UHWXUQV� WR� 0RQVDQWR� DQG� HURGH� D� VKDUH� RI� $UJHQWLQD¶V� FRPSHWLWLYH�
DGYDQWDJH�LQ�WKH�ZRUOG�VR\EHDQ�PDUNHW���

���(FRQRPLF�,PSDFWV�
'XULQJ�WKH�HFRQRPLF�FULVLV�WKDW�JULSSHG�$UJHQWLQD�LQ�WKH�PLG��DQG�ODWH�����V��WKH�VR\EHDQ�LQGXVWU\�
ZDV� RQH� RI� WKH� IHZ� HFRQRPLF� EULJKW� VSRWV�� ([SRUW� SULFHV�ZHUH� VWDEOH� RU� ULVLQJ� GXULQJ�PRVW� RI� WKH�
SHULRG��DV�VKRZQ�LQ�)LJXUH���EHORZ��DQG�EURXJKW�VWDEOH�8�6��RU�(8�FXUUHQFLHV�LQWR�WKH�HFRQRP\�GXULQJ�
D�SHULRG�ZKHQ�WKH�3HVR�ZDV�GHSUHFLDWHG������7KH�8�6��(PEDVV\�LQ�$UJHQWLQD�VHQW�D�YLYLG�GHVFULSWLRQ�
RI�WKH�VLWXDWLRQ�LQ�ODWH������WR�:DVKLQJWRQ�'�&���GXULQJ�D�SHULRG�ZKHQ�WKH�FRXQWU\�ZDV�RQ�WKH�EULQN�RI�
HFRQRPLF�FROODSVH��

,URQLFDOO\��WKURXJKRXW�WKH�FRXQWU\�VR\EHDQV�ZHUH�XVHG�DV�D�VHFRQG�FXUUHQF\�DQG�ZHUH�UHJDUGHG�DV�D�
VDIHU�LQYHVWPHQW�WKDQ�PDQ\�VWRFNV�RU�JRYHUQPHQW�ERQGV���

�
2YHU�����RI�WKH�VR\EHDQV�JURZQ�LQ�$UJHQWLQD�DUH�H[SRUWHG�WR�ZRUOG�PDUNHWV�IRU�DQLPDO�SURWHLQ�IHHG�
VXSSOHPHQWV�DQG�YHJHWDEOH�RLO��$UJHQWLQD�LV�WKH�ZRUOG¶V�OHDGLQJ�H[SRUWHU�RI�VR\EHDQ�RLO�DQG�VR\EHDQ�
PHDOV� �86'$������D���7ZR�\HDUV�DIWHU� WKH�GHSUHFLDWLRQ�RI� WKH�SHVR��GHEDWH�FRQWLQXHV� LQ�$UJHQWLQD�
RYHU�WKH�GHSHQGHQF\�RI�WKH�HFRQRP\�DQG�WKH�JRYHUQPHQW¶V�EXGJHW�RQ�VR\EHDQ�H[SRUWV��7KH�FRXQWU\¶V�
HFRQRPLF�YXOQHUDELOLW\�LV�PDGH�ZRUVH�E\�WKH�YRODWLOLW\�LQ�ZRUOG�VR\EHDQ�PDUNHW�SULFHV�DQG�WKH�RQJRLQJ�
UH�DOLJQPHQW�RI� WKH�SHVR� WR� WKH�8�6��GROODU� �*OREDO�$JUR�6$���������7KH� OLQNLQJ�RI� WKH�FXUUHQFLHV� LV�
DGYDQWDJHRXV�IRU�H[SRUWHUV�DQG�WKH�JRYHUQPHQW�EXW�QRW�IRU�WKH�SHRSOH¶V�EX\LQJ�SRZHU��

�
7KH�H[SRUW�RI�SURGXFWV�PDGH�IURP�VR\EHDQV�DFFRXQWHG�IRU�DQ�HVWLPDWHG�����RI�$UJHQWLQD¶V�H[SRUWV�
LQ�������D�VKDUH�WKDW�KDV�JURZQ�VWHDGLO\�VLQFH�WKH�PLG�����V�GXULQJ�D�WLPH�ZKHQ�PRVW�RWKHU�VHFWRUV�
RI�WKH�HFRQRP\�KDYH�VWUXJJOHG�LQ�ZRUOG�PDUNHWV��,1'(&������D���$Q�LPSRUWDQW�IDFWRU�OHDGLQJ�WR�ULVLQJ�
H[SRUWV� ZDV� WKH� LQFUHDVHG� GHPDQG� IRU� YHJHWDEOH� SURWHLQ� VXSSOHPHQWV� RQ� WKH� ZRUOG�PDUNHW� LQ� WKH�
ZDNH� RI� FRQFHUQV� RYHU� PDG� FRZ� GLVHDVH�� ZKLFK� GUDPDWLFDOO\� OLPLWHG� WKH� XVH� RI� UHQGHUHG� DQLPDO�
E\SURGXFWV� LQ� WKH�SURGXFWLRQ�RI� OLYHVWRFN� IHHG�VXSSOHPHQWV��*LYHQ� WKDW�VLQFH������VR\EHDQ�H[SRUWV�
KDYH�LQFUHDVHG�VRPH�������LW�LV�OLWWOH�ZRQGHU�ZK\�SROLWLFDO�OHDGHUV�DQG�SXEOLF�LQVWLWXWLRQV�LQ�$UJHQWLQD�
KDYH� JURZQ� VR� HQWKXVLDVWLF� DERXW� 5RXQGXS� 5HDG\� WHFKQRORJ\�� 'XULQJ� WKH� KHLJKW� RI� WKH� HFRQRPLF�
FULVLV� LQ� ������ WKH� JRYHUQPHQW� LQWURGXFHG� D� ���������� H[SRUW� WD[� �UHWHQFLRQHV�� RQ� DOO� VR\EHDQ�

�$W� WKH� DQQXDO� µ1R�7LOO¶� FRQIHUHQFH� KHOG�
UHFHQWO\�LQ�WKH�FHUHDOV�DQG�RLOVHHG�WUDGLQJ�
FHQWUH�RI�5RVDULR��DW�ZKLFK�DWWHQGHHV�KDG�
WKH� RSWLRQ� RI� SD\LQJ� WKH� �86� ����
UHJLVWUDWLRQ� IHH� LQ� JUDLQ��� SURGXFHUV� DQG�
DJULEXVLQHVV� UHSUHVHQWDWLYHV� YRLFHG�
VLJQLILFDQW� FRQVHQVXV� DQG� JDYH� DQHFGRWDO�
HYLGHQFH� WKDW� WKH� DJULFXOWXUH� VHFWRU� LV�
GRLQJ�ZHOO��DW�OHDVW�IRU�WKH�PRPHQW��:KHQ�
DVNHG� DERXW� WKH� QHW� JDLQ� RU� ORVV� WR�
SURGXFHUV�WDNLQJ�LQWR�DFFRXQW�WKH�VWURQJHU�
GROODU� �DSSUHFLDWLRQ� RI� ������� H[SRUW�
WD[HV� RQ� JUDLQ� DQG� RLOVHHGV� RI� ��������
LQIODWLRQ�WR�GDWH�RI������DQG�KLJKHU�FRVWV�
IRU�GLHVHO�DQG�RWKHU� LQSXWV��WKH�QHW�UHVXOW�
ZDV� WKDW� IDUPHUV� ZHUH� UHFHLYLQJ� µQHDUO\�
����¶� PRUH� SHVRV� WKDQ� IURP� WKH� \HDU�
EHIRUH���

�86'$�������
�
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SURGXFWV�VKLSSHG�DEURDG��)URP������WR�������UHYHQXHV�IURP�H[SRUW�WD[HV���DERXW�KDOI�RI�ZKLFK�FRPH�
IURP�VR\EHDQ�SURGXFWV�±� LQFUHDVHG�E\�������DQG�DFFRXQWHG� IRU�VRPH��������RI� WRWDO�JRYHUQPHQW�
UHYHQXHV�LQ�������0(&21������������
�
7KH�UHYHQXHV�IURP�H[SRUW�WD[HV�ZHUH�SULPDULO\�PHDQW�WR�ILQDQFH�WKH�VRFLDO�ZHOIDUH�V\VWHP�GXULQJ�DQG�
DIWHU�WKH�HFRQRPLF�FULVLV��:KLOH�LQFRPH�IURP�H[SRUW�WD[HV�UHDFKHG�VRPH�����ELOOLRQ�3HVRV�LQ�������RQO\�
DERXW� ���� ELOOLRQ� 3HVRV� �86�� ���� ELOOLRQ��� RU� RQH� WKLUG��ZHUH� DOORFDWHG� WR� WKH� QDWLRQDO�ZHOIDUH� SODQ��
³3ODQ�-HIHV�\�-HIDV�GH�+RJDU´��+HDGV�RI�+RXVHKROG�3ODQ���7KLV�SODQ�RIIHUV�DERXW�86�����SHU�PRQWK�WR�
KRXVHKROGV�LQ�QHHG��,(5$/�����������'HVSLWH�D�UHFRUG�WRWDO�JUDLQ�KDUYHVW�RI����PLOOLRQV�PHWULF�WRQV�LQ�
������KDOI�RI�ZKLFK�ZDV�VR\EHDQV��DQG�UHFRUG�H[SRUWV�LQ������DQG�������DOPRVW�KDOI�RI�WKH�SRSXODWLRQ�
VWLOO� OLYHG� EHORZ� WKH� SRYHUW\� OLQH� �),$1�� (('�� ������� 7RGD\�� DSSUR[LPDWHO\� ���� PLOOLRQ� SHRSOH� DUH�
RIILFLDOO\�UHFHLYLQJ�VXSSRUW�XQGHU�WKH�+HDGV�RI�+RXVHKROG�3ODQ��&ODULQ���������,W�FDQ�EH�DVVXPHG�WKDW�
PDQ\�RI�WKHVH�SHRSOH�XVHG�WR�ZRUN�LQ�WKH�UXUDO�VHFWRU�EHIRUH��VHH�WKH�VHFWLRQ�+XQJHU�LQ�WKH�/DQG�RI�
3OHQW\�EHORZ���
�
6R\EHDQ� SURGXFWLRQ� LQ� WKH� �������� VHDVRQ� UHDFKHG� ����� PLOOLRQ� KHFWDUHV� SODQWHG� DQG� ��� PLOOLRQ�
PHWULF� WRQV� KDUYHVWHG� �6$*3\$�� ������� 7KLV� UHSUHVHQWV� PRUH� WKDQ� D� WULSOLQJ� RI� VR\EHDQ� LQGXVWU\�
RXWSXW� VLQFH� WKH� HDUO\� ����V� DQG� KHOSV� SODFH� LQWR� SHUVSHFWLYH� WKH� HQRUPRXV� OLNHO\� FRQVHTXHQFHV�
IROORZLQJ�D�VHULRXV�HIIRUW� WR�DWWDLQ� WKH�JRYHUQPHQW¶V�����PLOOLRQ�PHWULF� WRQ�SURGXFWLRQ� WDUJHW� IRU�DOO�
JUDLQV�LQ�������/RSH]���������

����
$ERXW�WKUHH�TXDUWHUV�RI�WKH�VR\EHDQV�KDUYHVWHG�LQ�$UJHQWLQD�DUH�FUXVKHG�LQ�WKH�FRXQWU\�DQG�H[SRUWHG�
DV� VR\EHDQ�RLO� DQG�PHDO�� 7KH�H[SRUW� RI� WKHVH� FRPPRGLWLHV� KHOSHG�$UJHQWLQD� DFFHVV� DQLPDO� SURWHLQ�
IHHG�PDUNHWV�LQ�WKH�(XURSHDQ�8QLRQ��ZKLFK�H[SDQGHG�PDUNHGO\�LQ�WKH�ZDNH�RI�WKH�PDG�FRZ�FULVLV�DQG�
WKH� EDQQLQJ� RI� DQLPDO� IHHG� SURWHLQ� VXSSOHPHQWV�PDGH� IURP�ERQH�PHDO�� EORRG�PHDO�� DQG� UHQGHUHG�
DQLPDO� ZDVWH� SURGXFWV�� 7KH� VR\EHDQ� RLO� PDUNHW� LQ� $VLD� ZDV� DOVR� UDSLGO\� JURZLQJ� LQ� VWHS� ZLWK� WKH�
UHJLRQ¶V� OLYHVWRFN� SURGXFWLRQ� FDSDFLW\�� 7KH� ELJJHVW� YHJHWDEOH� RLO� SURGXFWLRQ� FHQWHU� LQ� WKH� ZRUOG� LV�
ORFDWHG� LQ� WKH� RXWVNLUWV� RI� 5RVDULR�� $UJHQWLQD
V� FHQWUDO� VR\EHDQ� KXE�� 'DLO\� SURFHVVLQJ� FDSDFLW\� LQ�
5RVDULR� LV�HVWLPDWHG�DW�DERXW�������� WRQV�SHU�GD\��&,$5$���������7KH�YROXPH�RI�VR\EHDQV�PRYLQJ�
LQWR�WKHVH�IDFLOLWLHV�QRZ�URXWLQHO\�H[FHHGV�FDSDFLW\��:KLOH�WKLV�KDV�IXHOHG�D�PDMRU�IORZ�RI�LQYHVWPHQW�
FDSLWDO�LQWR�WKH�VHFWRU�DQG�WKH�SURVSHFWV�IRU�ELJJHU�H[SRUW�WD[�UHYHQXHV�LQ�WKH�IXWXUH��WKH�EXVLQHVV�LV�
YHU\� FRQFHQWUDWHG� DQG� UHODWLYHO\� IHZ�$UJHQWLQHDQV� DUH� EHQHILWLQJ� HFRQRPLFDOO\�� -XVW� ILYH� FRPSDQLHV�
�&DUJLOO��7RHSIHU��/D�3ODWD�&HUHDO��$'0�DQG�'UH\IXV��DFFRXQWHG�IRU�DERXW�����RI� WKH�WRWDO�VR\EHDQ�
H[SRUWV� LQ������� IRXU� FRPSDQLHV� �%XQJH��&DUJLOO��$�*�'���'UH\IXV��ZHUH� UHVSRQVLEOH� IRU�����RI� WKH�
WRWDO�H[SRUWV�RI�VR\EHDQ�SHOOHWV�DQG�VR\EHDQ�RLO�LQ�������6$*3\$������E���

�
,QYHVWPHQWV� DURXQG� �����PLOOLRQ� 8�6�� LQ� ����� E\� WKH� OHDGLQJ� FRPSDQLHV�� LQFOXGLQJ� &DUJLOO�� %XQJH��
7HUPLQDO� ���0ROLQRV�5LR� GH� /D� 3ODWD��9LFHQWLQ�� $*'�DQG�$UFRU� �WRJHWKHU�ZLWK�*URERFRSDWHO�� �&5($��
������ZLOO� LQFUHDVH�WRWDO�FUXVKLQJ�FDSDFLW\� LQ�$UJHQWLQD�WR�������WRQV�D�GD\�E\�������DQ� LQFUHDVH�RI�
�����$GGLWLRQDO� LQYHVWPHQWV�DUH�SODQQHG�RU�XQGHUZD\�E\�RWKHU�WUDQVQDWLRQDO�FRUSRUDWLRQV�LQFOXGLQJ��
'UH\IXV�DQG�1LGHUD��7KH�5RVDULR�VWRFN�H[FKDQJH�KDV�SURMHFWHG�WKDW�VR\EHDQ�SURGXFWLRQ�ZRXOG�UHDFK�
���PLOOLRQ�WRQV�LQ�������/RQJRQL����������
�

�
���,QWHUQDWLRQDO�&RPSHWLWLYHQHVV��7UDGH��DQG�3ROLF\�7UHQGV�
7KH� JOREDO� VR\EHDQ�PDUNHW� LV� LQKHUHQWO\� YRODWLOH�� 0DUNHW� SULFHV� DUH� KLJKO\� UHVSRQVLYH� WR� VKLIWV� LQ�
FDUU\RYHU� VWRFN� OHYHOV�DQG� WKH�EDODQFH�RI� VXSSO\� DQG�GHPDQG��$V� WKH�GDWD�RQ��������� LQ� )LJXUH���
VKRZV�� ZRUOG� VR\EHDQ� SULFHV� FDQ� FKDQJH� TXLFNO\� DQG� KDYH� UHFHQWO\� SOXPPHWHG� DV� D� UHVXOW� RI� WKH�
EXPSHU�FURS�KDUYHVWHG�LQ�WKH�8�6��LQ�WKH�IDOO�RI��������

�
(YHU\� WLPH� WKH� VR\EHDQ� SULFH� JRHV� GRZQ�� WKH� FRXQWU\� IHHOV� WKH� LPSDFW�� %\� PLG� 2FWREHU� ������ D�
TXDUWHU�RI�WKDW�\HDU¶V�KDUYHVW�ZDV�QRW�VROG��ODUJHO\�EHFDXVH�RI�OD[�GHPDQG�DQG�WKH�GHFUHDVH�LQ�ZRUOG�
PDUNHW�SULFHV��3HUVRJOLD���������
�
������������������������������������������������������
� � �6RPH�RI�WKH�FRPSDQLHV�ZHUH�IDFHG�ZLWK�DOOHJDWLRQV�IRU�WD[�HYDVLRQ��$V�D�FRQVHTXHQFH��WKH�JRYHUQPHQW�UHFHQWO\�LPSOHPHQWHG�
D�VWURQJHU�ODZ�LQ�DQ�DWWHPSW�WR�EHWWHU�FRQWURO�FRPPRGLW\�H[SRUW�WD[�FROOHFWLRQV��/RQJRQL������D���
� 	 �7KH�FRVW�IRU�WKH�%DVLF�1HHGV�%DVNHW�LV�FXUUHQWO\�86�����SHU�KRXVHKROG��,1'(&������E��
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�
7KH�IXWXUH�VFDOH�DQG�HFRQRPLF�SHUIRUPDQFH�RI�$UJHQWLQD¶V�VR\EHDQ�LQGXVWU\�ZLOO�EH�GHWHUPLQHG�E\�WKH�
LQWHUDFWLRQV�RI�VL[�GRPLQDQW�IRUFHV�VKDSLQJ�WKH�JOREDO�LQGXVWU\�±�

�
• 7KH�EDODQFH�RI�JOREDO�VXSSO\�DQG�GHPDQG�IRU�SURWHLQ�EDVHG�IHHG�SURGXFWV��

�
• $FFHVV�WR�PDUNHWV��

�
• 7KH�SHVR���GROODU�H[FKDQJH�UDWH��

�
• 5HIRUP�RI�8�6��DQG�(8�IDUP�SROLFLHV��

�
• ,QYHVWPHQWV�LQ�LQIUDVWUXFWXUH��DQG�

�
• &RPSHWLWLYHQHVV�LQ�WHUPV�RI�FRVWV�RI�SURGXFWLRQ��
�

7KH� PDLQ� GHVWLQDWLRQV� IRU� VR\EHDQV� SURGXFHG� LQ� $UJHQWLQD� DUH� &KLQD�� WKH� (8� DQG� 7KDLODQG�� )RU�
VR\EHDQ�PHDO��PDMRU� EX\HUV� LQFOXGH� WKH� (8�� (J\SW��0DOD\VLD� DQG� 7KDLODQG��ZLWK� WKH� (8� EHLQJ� WKH�
ZRUOG
V�ODUJHVW�LPSRUWHU�RI�VR\EHDQ�PHDO��DFFRXQWLQJ�IRU�DOPRVW����SHUFHQW�RI�JOREDO�WUDGH��6$*3<$��
������5HFD���������$UJHQWLQD¶V�VR\EHDQV�DQG�PHDO�KDYH�PRYHG�LQWR�(XURSHDQ�8QLRQ�PDUNHWV�IRU�RYHU�
D�GHFDGH�ZLWK� IHZ� LPSHGLPHQWV��GHVSLWH� WKH�SXEOLF� FRQFHUQ�RYHU�JHQHWLFDOO\�PRGLILHG� IRRGV��7KLV� LV�
SULPDULO\�EHFDXVH�WKH�YDVW�PDMRULW\�RI�WKH�VR\EHDQV�IURP�$UJHQWLQD�DUH�GHVWLQHG�IRU�WKH�DQLPDO�IHHG�
PDUNHW�� ZKHUH� IDUPHUV� DQG� DJULEXVLQHVV� DUH� WKH� PDMRU� FXVWRPHUV�� 6LQFH� 0D\� ������ JHQHWLFDOO\�
PRGLILHG� �*0�� DQLPDO� IHHG� KDV� IDOOHQ� XQGHU� (8� ODEHOOLQJ� UHJXODWLRQV�� EXW� FRQVXPHUV� DUH� JHQHUDOO\�
XQDZDUH�RI�WKHVH�ODEHOV��$W�WKLV�WLPH��WKH�PHDW��SRXOWU\��DQG�GDLU\�SURGXFWV�WKDW�SHRSOH�EX\�LQ�VWRUHV�
GR�QRW�KDYH�WR�EH�ODEHOOHG�LI�WKH\�ZHUH�IHG�*0�IHHG���

�

86����� LQ�
2FW������

6RXUFH��86'$������E��6$*3\$������F�
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3RVVLEOH�/DEHOLQJ�7HUPLQRORJ\�
�

• &RQWDLQV� QR� JHQHWLFDOO\�
HQJLQHHUHG�LQJUHGLHQWV�

• &HUWLILHG�RUJDQLF�
• &HUWLILHG� RUJDQLF� FRUQ� DQG� VR\�

PHDO�
• &HUWLILHG� RUJDQLF� FRUQ� DQG� VR\�

RLO�
• 1R� JHQHWLFDOO\� HQJLQHHUHG�

LQJUHGLHQW� LV� SUHVHQW� LQ� WKLV�
SURGXFW�

• /HVV�WKDQ����RI�WKH�LQJUHGLHQWV�
�E\� ZHLJKW�� LV� JHQHWLFDOO\�
HQJLQHHUHG�

• 2XU�VXSSOLHUV�JXDUDQWHH�WKH\�GR�
QRW�SODQW�JHQHWLFDOO\�HQJLQHHUHG�
VHHGV��

• $OO�QDWXUDO�LQJUHGLHQWV�
• *0�IUHH�

�
��&HQWHU�IRU�)RRG�6DIHW\�DQG��

���� �$SSOLHG�1XWULWLRQ��)'$��

(VWLPDWHV� IRU� WKH� DGGLWLRQDO� FRVWV� RI� LPSOHPHQWLQJ� D�
WUDFHDELOLW\� DQG� VHJUHJDWLRQ� V\VWHP� LQ� $UJHQWLQD� IRU�
VR\EHDQV�DUH�����SHU�WRQ�SOXV�LQYHVWPHQWV�RI�����PLOOLRQ�
SHU� �� PLOOLRQ� WRQV� RI� VR\EHDQ� FUXVKLQJ� FDSDFLW\�
�6$*3\$�)$2�� ������� 5HVHDUFK� FLWHG� LQ� 7ULJR� HW� DO��
FRQFOXGHG� WKDW� WKH� SULFH� GLIIHUHQFH� EHWZHHQ� *0� DQG�
QRQ�PRGLILHG�VR\EHDQV�ZDV�QRW�ODUJH�HQRXJK�LQ�WKH�ODWH�
����V�WR�MXVWLI\�WKH�H[SHQVH�LQ�LPSOHPHQWLQJ�DQ�LGHQWLW\�
SUHVHUYDWLRQ�V\VWHP�LQ�$UJHQWLQD��*LYHQ�WKDW�YLUWXDOO\�DOO�
VR\EHDQV�JURZQ�LQ�$UJHQWLQD�DUH�5RXQGXS�5HDG\��WKHVH�
FRVW�HVWLPDWHV�DUH�PHDQLQJOHVV��/DEHOOLQJ� LV� LQH[SHQVLYH�
LQ�FRXQWULHV�OLNH�$UJHQWLQD�ZKHUH�HVVHQWLDOO\�DOO�VR\EHDQV�
DUH�JHQHWLFDOO\�PRGLILHG���

�
6R\EHDQ�H[SRUWV�IURP�$UJHQWLQD�GHVWLQHG�IRU�(XURSH�ZLOO�
KDYH�WR�EH�ODEHOOHG�DV�SURGXFHG�IURP�*0�VR\EHDQ�VHHGV��
6RPH� VXSHUPDUNHWV� DQG� IRRG� FRPSDQLHV� LQ� WKH� (8� DUH�
OLNHO\� WR� UHTXLUH� FHUWLILFDWLRQ� IURP� WKHLU� VXSSOLHUV� RI�
DQLPDO� SURGXFWV� WKDW� OLYHVWRFN� ZHUH� QRW� IHG� *0� VR\�
EDVHG� SURWHLQ�� 7R� DYRLG� WKH� SRVVLEOH� ORVV� RI� PDUNHWV��
VRPH�OLYHVWRFN�SURGXFHUV�DQG�DQLPDO�IHHG�PDQXIDFWXUHUV�
ZLOO�OLNHO\�VHHN�RXW�VRXUFHV�RI�FRQYHQWLRQDO�VR\EHDQV�DQG�
VR\EHDQ� SURGXFWV� IURP� ZKHUHYHU� WKH\� DUH� DYDLODEOH��
0DQ\�RWKHU�PDUNHWV��KRZHYHU��DUH�OLNHO\�WR�UHPDLQ�RSHQ�
WR� $UJHQWLQHDQ� *0� VR\EHDQ� SURGXFWV�� XQOHVV� QHZ�
HYLGHQFH�HPHUJHV�TXHVWLRQLQJ�WKH�VDIHW\�RU�QXWULWLRQDO�TXDOLW\�RI�55�VR\EHDQV����,Q�HDUO\�������WKH�(8�
SHUPLW� IRU� 55� VR\EHDQV� ZLOO� H[SLUH�� WULJJHULQJ� D� QHZ� UHYLHZ� DQG� DSSURYDO� SURFHVV�� ,I� DSSURYDO� LV�
GHOD\HG�RU�GHQLHG��WKLV�ZRXOG�KDYH�PDMRU�LPSDFWV�RQ�WKH�JOREDO�VR\EHDQ�PDUNHW���

�
7KH�VFLHQFH�UHTXLUHG�WR�GHILQLWLYHO\�HVWDEOLVK�WKH�HTXLYDOHQF\�RI�WKH�VDIHW\�DQG�QXWULWLRQDO�TXDOLW\�RI�55�
VR\EHDQV�KDV�QRW�EHHQ�GRQH��7KH�IRRG�TXDOLW\�DQG�ULVN�DVVHVVPHQW�VFLHQFH�VXSSRUWLQJ�MXGJHPHQWV�RI�
³VXEVWDQWLDO�HTXLYDOHQFH´�EHWZHHQ�55�VR\EHDQV�DQG�FRQYHQWLRQDO�YDULHWLHV�KDV�EHHQ�ERWK�VKDOORZ�DQG�
OLPLWHG�� DQG� XQGHU� WKH� EHVW� RI� FLUFXPVWDQFHV�� ZRXOG� RQO\� GHWHFW� SURIRXQG� GLIIHUHQFHV�� 0XFK�PRUH�
ZRUN�LV�FOHDUO\�QHHGHG�DQG�LPSRUWDQW�QHZ�OLQHV�RI�UHVHDUFK�DUH�XQGHUZD\���

�
7KH� FXUUHQW� KLJK� GHJUHH� RI� YXOQHUDELOLW\� RI� WKH� $UJHQWLQHDQ� HFRQRP\� RQ� WKH�ZRUOG¶V�ZLOOLQJQHVV� WR�
DFFHSW�*0� VR\EHDQV� LV� FOHDUO\� DQ� LVVXH� WKH� JRYHUQPHQW� VKRXOG� WDNH� LQWR� DFFRXQW� LQ� GHYLVLQJ� ORQJ�
UDQJH�SROLFLHV� IRU� WKH�DJULFXOWXUDO�VHFWRU��%UD]LO��DV� WKH�VHFRQG� ODUJHVW�VR\�H[SRUWHU��ZLOO� FRQWLQXH� WR�
SOD\�D�PDMRU�UROH�LQ�VKDSLQJ�WKH�JOREDO�PDUNHW�DQG�HVWDEOLVKLQJ�WKH�WHUPV�RI�WUDGH��,I�%UD]LO�FRQWLQXHV�
LWV�HIIRUWV�WR�SUHVHUYH�*0�IUHH�VWDWXV�IRU�DW�OHDVW�VRPH�PDMRU�SURGXFWLRQ�UHJLRQV��H[SRUWV�IURP�%UD]LO�
PD\� FRPH� WR�EH� YLHZHG�SUHIHUHQWLDOO\�E\� LPSRUWHUV� VHHNLQJ�RXW�QRQ�*02� IHHGVWXIIV�� 6XFK�D�SROLF\�
FRXOG�OHDG�WR�D�GLYLVLRQ�RI�WKH�JOREDO�VR\EHDQ�PHDO�DQG�RLO�PDUNHW�DFFRUGLQJ�WR�*0�VWDWXV�DQG�FRXQWU\�
RI�RULJLQ��

�
&RPSHWLWLYHQHVV�

�
,Q� WKH� HDUO\� \HDUV� RI� DGRSWLRQ� RI� 5RXQGXS�5HDG\� VR\EHDQV� LQ� $UJHQWLQD�� LW�ZDV� FU\VWDO� FOHDU� WKDW�
ORZHU� SULFHV� IRU� VHHG� DQG� JO\SKRVDWH� KHUELFLGH� HQKDQFHG� WKH� FRPSHWLWLYHQHVV� RI� WKH� $UJHQWLQHDQ�
LQGXVWU\�FRPSDUHG�WR�WKH�8�6��DQG�RWKHU�PDMRU�SURGXFHUV��0DQ\�DQDO\VWV�KDYH�VXJJHVWHG�WKDW�FRVWV�LQ�
$UJHQWLQD�ZHUH�DERXW�����ORZHU�WKDQ�LQ�WKH�8�6���4DLP�DQG�7UD[OHU��������7ULJR�HW�DO����������,W�LV�
HTXDOO\�FOHDU�WKDW�D�QXPEHU�RI�IDFWRUV�DUH�FKLSSLQJ�DZD\�DW�WKH�PDJQLWXGH�RI�WKHVH�DGYDQWDJHV�DQG�
WKDW� $UJHQWLQD¶V� FRVWV� DUH� QRZ� ULVLQJ� IDVWHU� WKDQ� FRVWV� LQ� WKH� 8�6�� 7KLV� LV� DQRWKHU� VLJQ� WKDW� WKH�
KRQH\PRRQ�SHULRG�RI�5RXQGXS�5HDG\�VR\EHDQV�LV�FRPLQJ�WR�DQ�HQG�LQ�$UJHQWLQD���

�
������������������������������������������������������
��� �6XFK�HYLGHQFH�KDV�UHFHQWO\�HPHUJHG��.DUU�/LOLHQWKDO�HW�DO���������DQG�LV�GLVFXVVHG�LQ�WKH�³&URS�4XDOLW\´�VHFWLRQ��VHH�%�����7KH�
QHZ�GDWD� VKRZLQJ� WKDW� $UJHQWLQD� VR\EHDQV� DQG�PHDO� KDYH� OHVV� SURWHLQ� WKDQ� VR\EHDQ�EDVHG� SURGXFWV� JURZQ� LQ� RWKHU�PDMRU�
H[SRUWLQJ� QDWLRQV� LV� QRW� OLNHO\� WR� WULJJHU� LPSRUW� UHVWULFWLRQV�� EXW� LW� PD\� OHDG� OLYHVWRFN� SURGXFHUV� WR� VHHN� RXW� KLJKHU� TXDOLW\�
SURGXFWV�RU�UHTXHVW�GLVFRXQWHG�SULFHV�IRU�$UJHQWLQD¶V�VR\EHDQ�H[SRUWV��
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/RDGLQJ�D�VKLSPHQW�RI�VR\EHDQV�LQ�DQ�RFHDQ�IUHLJKWHU��

$UJHQWLQHDQ�IDUPHUV�KDYH�WKH�ULJKW�WR�VDYH�VHHGV�IRU�WKHLU�RZQ�XVH��$SSUR[LPDWHO\�WKUHH�TXDUWHUV�RI�
WKH�55�VR\EHDQ�VHHG�SODQWHG�LQ�$UJHQWLQD�LV�³EURZQ�EDJ´�RU�³ZKLWH�EDJ´�VHHG��ZLWK�EHWZHHQ�����DQG�
���� VROG� LOOHJDOO\� EXW�ZLWKRXW� UHSHUFXVVLRQV� EHFDXVH� RI� WKH�ZHDN� HQIRUFHPHQW� RI� $UJHQWLQD¶V� VHHG�
ODZV����7KH�FRVW�SHU�XQLW�RI�EURZQ�RU�ZKLWH�EDJ�VHHG�LV�HTXDO�WR�WKH�JRLQJ�PDUNHW�SULFH�SHU�EXVKHO�RI�
VR\EHDQV�DQG�D�VPDOO�FKDUJH�IRU�VHHG�FOHDQLQJ��)DUPHUV�SXUFKDVLQJ�VHHG�W\SLFDOO\�SD\�WKUHH�WR�IRXU�
WLPHV�PRUH���
�
,Q�WKH�8�6��IDUPHUV�PXVW�SXUFKDVH�DOO�WKHLU�55�VHHG�HDFK�\HDU�EHFDXVH�RI�WKH�SURYLVLRQ�LQ�WHFKQRORJ\�
DJUHHPHQWV�SURKLELWLQJ�WKH�UHSODQWLQJ�RI�KDUYHVWHG�55�VR\EHDQV��,Q�DGGLWLRQ��55�VHHG�FRVWV�DERXW����
SHUFHQW�PRUH� WKDQ�FRPSDUDEOH�FRQYHQWLRQDO� VHHG��$FFRUGLQJO\�� IDUPHUV� LQ�$UJHQWLQD�KDYH�EHQHILWHG�
IURP�D�VXEVWDQWLDO�³ZLQGIDOO�SURILW´�FRPSDUHG�WR�IDUPHUV�LQ�WKH�8�6��E\�YLUWXH�RI�DFFHVV�WR�55�VR\EHDQV�
DW�OLWWOH�RU�QR�DGGHG�FRVW���

�
$� VHFRQG�PDMRU� HFRQRPLF� IDFWRU� KDV� UHGXFHG� WKH� FRVW� RI� WKH�55� V\VWHP� LQ�$UJHQWLQD� FRPSDUHG� WR�
FRQYHQWLRQDO� WLOODJH� DQG� VR\EHDQ� YDULHWLHV� ��� WKH� UHODWLYHO\� ORZ� DQG� IDOOLQJ� SULFH� RI� 5RXQGXS�
�JO\SKRVDWH��KHUELFLGHV��7KH�SULFH�RI�DQ�DFUH�WUHDWPHQW�ZLWK�JO\SKRVDWH�KHUELFLGH�KDV�GHFOLQHG�LQ�WKH�
8�6��IURP�DERXW��������WR��������LQ������WR�������WR�������LQ�������RU�E\�DERXW�RQH�WKLUG��7KH�SULFH�
RI� JO\SKRVDWH� KDV� GHFOLQHG� IURP� ������ SHU� OLWHU� RI� IRUPXODWHG� SURGXFW� ���� SHUFHQW� JO\SKRVDWH�� LQ�
�������� WR������� LQ��������� LQ�$UJHQWLQD��RYHU�D����SHUFHQW�GURS� �4DLP�DQG�7UD[OHU���������9HU\�
ORZ�FRVW�JO\SKRVDWH�LPSRUWHG�WR�$UJHQWLQD�IURP�&KLQD�DFFRXQWHG�IRU�DERXW�RQH�TXDUWHU�RI�WKH�YROXPH�
VROG� LQ� UHFHQW� \HDUV� DQG� OHG� WR� WKH� ILOLQJ� RI� DQ� DQWL�GXPSLQJ� FDVH� E\� 0RQVDQWR� DJDLQVW� &KLQHVH�
KHUELFLGH�PDQXIDFWXUHUV��:KLOH� WKH�$UJHQWLQHDQ�0LQLVWU\� RI� )LQDQFH� GLVPLVVHG� WKH� FDVH� LQ� )HEUXDU\�
������&KLQD�3HRSOH¶V�'DLO\���������WKH�FDVH�
OLNHO\� WULJJHUHG� FKDQJHV� LQ� WKH� PDUNHWLQJ�
WDFWLFV� XVHG� E\� FRPSDQLHV� LPSRUWLQJ� DQG�
VHOOLQJ� &KLQHVH� JO\SKRVDWH�� *O\SKRVDWH�
SULFHV� LQ�$UJHQWLQD�DFWXDOO\� URVH� LQ������ WR�
DURXQG�8�6��� ����������� ODUJHO\� DV� D� UHVXOW�
RI� D� GURS� LQ� ORZ�FRVW� LPSRUWV� IURP� &KLQD�
�3DOHUPR����������

�
3ULFHV� IRU� JO\SKRVDWH� SURGXFWV� FRQWLQXH� WR�
IDOO� LQ� WKH� 8�6�� DV� WKH� QXPEHU� RI� JHQHULF�
PDQXIDFWXUHUV�LQFUHDVHV��0RQVDQWR�UHFHQWO\�
DQQRXQFHG� WKDW� WKHUH� ZLOO� EH� DQRWKHU�
VXEVWDQWLDO�GHFUHDVH�LQ�WKH�SULFH�RI�LWV�HQWLUH�
OLQH�RI�JO\SKRVDWH�EDVHG�KHUELFLGHV�LQ�������
FRPELQHG� ZLWK� HQKDQFHPHQWV� LQ� WKH�
LQFHQWLYHV� RIIHUHG� WR� IDUPHUV� DJUHHLQJ� WR�
SXUFKDVH�RQO\�0RQVDQWR�VHHG�DQG�KHUELFLGH�
SURGXFWV�� D� PDUNHWLQJ� SUDFWLFH� FDOOHG�
³EXQGOLQJ�´����

�
�

������������������������������������������������������
��� �7KLV�HVWLPDWH�ZDV�SUHVHQWHG�E\�VHYHUDO�VSHDNHUV�DW�WKH�'HFHPEHU������ZRUNVKRS�GHVFULEHG�LQ�IRRWQRWH�����
��� 0RQVDQWR¶V� DJJUHVVLYH� XVH� RI� LQFHQWLYH� SURJUDPV� EDVHG� RQ� WKH� EXQGOLQJ� RI� SURGXFWLRQ� LQSXWV� KDV� DOUHDG\� DWWUDFWHG� WKH�
DWWHQWLRQ�RI�WKH�DQWLWUXVW�PDUNHWLQJ�GLYLVLRQ�RI�WKH�8�6��'HSDUWPHQW�RI�-XVWLFH���
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&��/DQG�8VH�&KDQJHV�$FFRPSDQ\LQJ�*URZWK�LQ�6R\EHDQ�
3URGXFWLRQ�
�
7KH� LQWURGXFWLRQ� DQG� SRSXODULW\� RI� 5RXQGXS� 5HDG\� VR\EHDQV� LQ� $UJHQWLQD� KDV� FRQWULEXWHG� WR�
IXQGDPHQWDO� FKDQJHV� LQ� ODQG� XVH� DQG� DJULFXOWXUDO� SUDFWLFHV�� 7KH� UDSLG� VKLIW� RI� ODQG� WR� VR\EHDQ�
SURGXFWLRQ� HURGHG� WZR� WUDGLWLRQDO� VRXUFHV� RI� VWUHQJWK� LQ� WKH� $UJHQWLQHDQ� DJULFXOWXUDO� VHFWRU� ±� WKH�
FRXSOLQJ� RI� OLYHVWRFN� DQG� FURS� SURGXFWLRQ� RQ� WKH� VDPH� IDUP�� DQG� VHFRQG�� DGKHUHQFH� WR� GLYHUVLILHG�
URWDWLRQV��QHHGHG�LQ�RUGHU�WR�EUHDN�SHVW�DQG�GLVHDVH�F\FOHV�DQG�VXVWDLQ�VRLO�SURGXFWLYLW\���
�
7KH� HQRUPRXV� LQFUHDVH� RI� ODQG� GHYRWHG� WR� VR\EHDQ� SURGXFWLRQ� FDPH� IURP� UHGXFHG� SODQWLQJ� RI�
VXQIORZHUV� DQG� RWKHU� FURSV�� FRQYHUVLRQ� RI� SDVWXUHV� DQG� IRUDJH� FURSV� WR� VR\EHDQ� SURGXFWLRQ�� WKH�
FOHDULQJ� RI� QHZ� FURSODQG�� DQG� WKH� LQFUHDVH� LQ� GRXEOH�FURSSLQJ� V\VWHPV� LQYROYLQJ� SURGXFWLRQ� RI� D�
VR\EHDQ�DQG�ZKHDW�FURS�LQ�WKH�VDPH�\HDU��8QWLO�UHFHQW�\HDUV��WKH�PDL]H�ZKHDW�VR\EHDQ�URWDWLRQ�ZDV�
IROORZHG� RQ�PRVW� RI� WKH� DSSUR[LPDWHO\� ���PLOOLRQ� KHFWDUHV� RI� KLJK� TXDOLW\� FURSODQG� LQ� WKH� 3DPSDV�
UHJLRQ��%XW�LQ�RUGHU�WR�DFFRPPRGDWH�JURZWK�LQ�VR\EHDQ�SURGXFWLRQ��PDQ\�IDUPHUV�DUH�QRZ�JURZLQJ�
VR\EHDQV� HYHU\� \HDU�� RU� HYHU\� RWKHU� \HDU�� :RUULHV� DERXW� WKH� FRQVHTXHQFHV� RI� PRQRFXOWXUH� ZHUH�
YLUWXDOO\� XQKHDUG� RI� LQ� $UJHQWLQD� WKURXJK� WKH� ODWH� ����V� EXW� QRZ� DUH� SDLQIXOO\� HYLGHQW� DQG� RSHQO\�
GLVFXVVHG��HYHQ�E\�JRYHUQPHQW�VFLHQWLVWV����0LJXHO�&DPSRV��WKH�$JULFXOWXUH�6HFUHWDU\��ZDV�TXRWHG�DV�
VD\LQJ�WKDW�³VR\D�OLNH�WKLV�LV�GDQJHURXV�EHFDXVH�RI�WKH�QXWULHQW�H[WUDFWLRQ«�WKLV�LV�D�FRVW�WKDW�ZH�DUH�
QRW�FRQVLGHULQJ�ZKHQ�ZH�PHDVXUH�WKH�UHVXOWV´��+XHUJR���������

�
3UREOHPV�DVVRFLDWHG�ZLWK�D� ODFN�RI�GLYHUVLW\� LQ� FURS� URWDWLRQV�DQG�FURSSLQJ�SUDFWLFHV�DULVH� IRU� WKUHH�
PDMRU� UHDVRQV� LQ� $UJHQWLQD�� )DUPHUV� DUH� LQFUHDVLQJO\� JURZLQJ� D� VLQJOH� FURS�� VR\EHDQV�� )RU� ZHHG�
FRQWURO� WKH\� DUH� DSSO\LQJ� D� VLQJOH� KHUELFLGH�� JO\SKRVDWH�� $QG� WKLUG�� WKH\� DUH� UHO\LQJ� RQ� D� VLQJOH�
SODQWLQJ�V\VWHP��QR�WLOO��7KLV�FRPELQDWLRQ�RI�H[FHVVLYH� UHOLDQFH�RQ�VLQJOH� WRROV�DQG� WDFWLFV�KHLJKWHQV�
WKH� YXOQHUDELOLW\� RI� WKH� VR\EHDQ� LQGXVWU\� WR� D� KRVW� RI� HFRORJLFDO� DQG� ELRORJLFDO� SUREOHPV�� VRPH� RI�
ZKLFK�DUH�DOUHDG\�DSSDUHQW��
�
���2YHUYLHZ�RI�0DMRU�&KDQJHV� LQ�/DQG�8VH�'ULYHQ�E\� WKH�([SDQVLRQ�RI�6R\EHDQ�
$FUHDJH�
6LQFH������ WKH� DUHD�SODQWHG� WR� VR\EHDQV�KDV� LQFUHDVHG�E\� ����PLOOLRQ� KHFWDUHV�� IURP� MXVW� RYHU� ��
PLOOLRQ�WR������PLOOLRQ�KHFWDUHV��DV�VKRZQ�LQ�7DEOH����7KH�ODQG�DUHD�GHYRWHG�WR�VR\EHDQV�JUHZ�E\�RQO\�
�������� KHFWDUHV� DQQXDOO\� IURP� ����� WKURXJK� ��������� SULRU� WR� WKH� LQWURGXFWLRQ� RI� 55� VR\EHDQ�
WHFKQRORJ\�LQ�������$�IHZ�\HDUV�ODWHU�ZKHQ�WKH�H[SDQVLRQ�ZDV�LQ�IXOO�VZLQJ��VR\EHDQ�DFUHDJH�URVH�����
PLOOLRQ�KHFWDUHV�LQ�D�VLQJOH�\HDU�±�HLJKW�WLPHV�WKH�DQQXDO�SDFH�LQ�WKH�HDUO\�����V��&RPSOHWH�GDWD�RQ�
WKH�ODQG�DUHD�GHYRWHG�WR�VR\EHDQV��RWKHU�FURSV��SDVWXUH�DQG�IRUDJH�FURSV��DQG�IRUHVW�FRQYHUVLRQ�IURP�
�����WKURXJK���������DUH�SURYLGHG�LQ�$SSHQGL[�7DEOH�����

�
7KH� ����� JURZWK� LQ� WKH� ODQG� DUHD� GHYRWHG� WR� VR\EHDQV� VLQFH� �������� KDV� WULJJHUHG� SURIRXQG�
FKDQJHV� LQ� QDWLRQDO� ODQG� XVH�� 7KH� H[SDQVLRQ� EHJDQ� LQ� WKH� IHUWLOH� DQG� KXPLG� 3DPSHDQ� UHJLRQV� RI�
QRUWKHUQ� %XHQRV� $LUHV�� VRXWKHUQ� 6DQWD� )H�� DQG� VRXWKZHVW� &yUGRED� SURYLQFHV�� ,Q� WKHVH� UHJLRQV��
PRGHUDWHO\� LQWHQVLYH� DQG� GLYHUVLILHG� FURSSLQJ� V\VWHPV�� GHSHQGHQW� RQ� URWDWLRQV� DQG�ZHOO� LQWHJUDWHG�
ZLWK� OLYHVWRFN� SURGXFWLRQ�� JDYH�ZD\� WR� LQFUHDVLQJO\� LQGXVWULDOLVHG�SURGXFWLRQ� V\VWHPV�� DQG� UHFHQWO\��
PRQRFXOWXUH��$V�D�UHVXOW��VRLO�IHUWLOLW\�EHJDQ�GHFOLQLQJ��WULJJHULQJ�WKH�QHHG�IRU�VXEVWDQWLDO�LQFUHDVHV�LQ�
IHUWLOL]HU�XVH��,Q������ LQ�WKH�3DPSDV��RQO\�VRPH�����PLOOLRQ�WRQV�RI� IHUWLOL]HU�ZHUH�DSSOLHG��6RPH����
\HDUV�ODWHU�WKH�DSSOLFDWLRQ�RI�����PLOOLRQ�WRQV�KDV�VWLOO�QRW�UHYHUVHG�WKH�VWHDG\�GHFOLQH�LQ�IHUWLOLW\��)RU�
WKH�FRXQWU\�WR�DFKLHYH�LWV�JRDO�RI�����PLOOLRQ�WRQV�RI�WRWDO�JUDLQ�SURGXFWLRQ��DQ�LQFUHDVH�LQ�FXUUHQW�XVH�
RI�IHUWLOL]HUV�WR�DW�OHDVW���PLOOLRQ�WRQV�LV�DQWLFLSDWHG��2OLYHULR�HW�DO����������

�
7KH�1DWLRQDO� ,QVWLWXWH� IRU� $JULFXOWXUDO� 7HFKQRORJ\� �,17$�� KDV� FDOOHG� DWWHQWLRQ� WR� WKH� GHFOLQH� LQ� VRLO�
IHUWLOLW\��$� UHFHQW�SDSHU�VWDWHV� ³«� WKHUH� LV�D�VWURQJ�SHUFHSWLRQ«WKDW� WKH�SURFHVV�RI�DJULFXOWXUL]DWLRQ�
WKDW�FDQ�EH�REVHUYHG�LQ�WKH�QRQ�SDPSDHQ�DUHDV«�ZKLFK�LV�WRWDOO\�DWWULEXWDEOH�WR�WKH�H[SDQVLRQ�RI�WKH�
������������������������������������������������������
��� � )RU� H[DPSOH�� D� UHFHQW� DUWLFOH�ZDV� SRVWHG� RQ� WKH�ZHEVLWH� RI� ,17,�� WKH�1DWLRQDO� ,QVWLWXWH� IRU� ,QGXVWULDO� WHFKQRORJ\� HQWLWOHG�
³&DXVHV� DQG� ULVNV� DVVRFLDWHG� ZLWK� VR\�PRQRFXOWXUH´� �,17,�� ������� $� UHFHQW� SDSHU� E\� ,17$� �$UJHQWLQD¶V� IHGHUDO� DJULFXOWXUDO�
UHVHDUFK�DJHQF\��VFLHQWLVWV� LV�HQWLWOHG�³0RQRFXOWXUH�RI�6R\EHDQ�DQG�WKH�6XVWDLQDELOLW\�RI�&RUGREDQ�$JULFXOWXUH´��0DUWHORWWR�HW�
DO���



� ��

VR\D�PRQRFXOWXUH�� FRQVWLWXWHV� D� SDWK� WKDW� LV� LQFRPSDWLEOH�ZLWK� WKH� VXVWDLQDELOLW\� RI� WKH� DJULFXOWXUDO�
SURGXFWLRQ�LQ�WKHVH�UHJLRQV´��,17$����������

�
6R\EHDQV�QRZ�FRYHU�DV�PXFK�DV�����RI� WKH�FXOWLYDWHG�FURSODQG� LQ� WKHVH�UHJLRQV��PDNLQJ�URWDWLRQV�
HLWKHU� LQIHDVLEOH� RU� WRR� VKRUW� IRU� PD[LPXP� EHQHILW�� %HFDXVH� WKHUH� LV� QR� URRP� IRU� H[SDQVLRQ� RI�
VR\EHDQV� ZLWKRXW� IXUWKHU� UHGXFLQJ� SURGXFWLRQ� RI� RWKHU� FURSV� DQG� DQLPDO� SURGXFWV� WKDW� IHHG� WKH�
$UJHQWLQHDQ� SHRSOH�� IDUPHUV� KDYH� KDG� WR� ORRN� HOVHZKHUH� IRU� QHZ� ODQG� WR� FRQYHUW� WR� VR\EHDQ�
SURGXFWLRQ�� 6LQFH� WKH� ODWH� ����V� WKH� VR\EHDQ� IURQWLHU� KDV� H[WHQGHG� GHHSHU� DQG� GHHSHU� LQWR� RWKHU�
DUHDV�DQG�SURYLQFHV��,Q���������WKH�H[SDQVLRQ�RI�WKH�DJULFXOWXUDO�ERUGHU�ZDV�DOPRVW�FRPSOHWHO\�GXH�
WR�VR\EHDQ�SURGXFWLRQ��:KLOH�VR\EHDQV�GLVSODFHG�RWKHU�FURSV�RQ�D�FRQVLGHUDEOH�VFDOH��DQ�HVWLPDWHG�
WKUHH�TXDUWHUV�RI� WKH�QHZ�DJULFXOWXUDO� ODQG�ZDV�RFFXSLHG�E\�VR\EHDQV� �0DLQR��������� ,W�KDV�PRYHG�
QRUWK��VRXWK��HDVW�DQG�ZHVW��,W�KDV�OHG�WR�WKH�GUDLQLQJ�RI�ZHWODQGV��DWWHPSWV�WR�IDUP�LQ�IORRG�SODLQV��
WKH� FOHDULQJ� RI� IRUHVWV� DQG� VDYDQQDKV�� DQG� WKH� PRYHPHQW� RI� LQWHQVLYH� DJULFXOWXUH� DQG� FDWWOH� XS�
KLOOVLGHV��,W�LV�QRZ�PRYLQJ�VWHDGLO\�WKURXJK�WKH�QRUWKZHVW�SURYLQFHV�RI�6DQWLDJR�GHO�(VWHUR�DQG�6DOWD��
DQG�WKH�QRUWKHDVWHUQ�SURYLQFHV�RI�&KDFR�DQG�)RUPRVD��,Q�WKH�HDVW��WKH�OHVV�IHUWLOH�DQG�YXOQHUDEOH�VRLOV�
RI�(QWUH�5tRV�DUH�EHLQJ�FRQYHUWHG�WR�VR\EHDQ�SURGXFWLRQ��ZLWK�UHJUHWWDEO\�SUHGLFWDEOH�FRQVHTXHQFHV�
�HUUDWLF�DQG�JHQHUDOO\�ORZHU�\LHOGV��VRLO�HURVLRQ��SRRU�HFRQRPLF�UHWXUQV����

�
&KDQJH� LV� FRPLQJ� VR� IDVW� WR� ODQG� XVH� DQG� DJULFXOWXUDO� SURGXFWLRQ� PHWKRGV� LQ� $UJHQWLQD� WKDW� LW� LV�
GLIILFXOW�WR�SUHGLFW�DQG�GRFXPHQW�WKH�FRQVHTXHQFHV��$UJHQWLQD¶V�H[SDQVLRQ�RI�VR\EHDQ�SURGXFWLRQ�LV�D�
PRGHUQ�GD\� HTXLYDOHQW� RI� WKH� *ROG� 5XVK� WKDW� EHJDQ� LQ� &DOLIRUQLD� LQ� ������ 5HJUHWWDEO\�� $UJHQWLQD¶V�
HPEUDFH�RI�WKH�³JROGHQ�EHDQ´�PD\�SURYH�DV�VKRUW�OLYHG�DV�&DOLIRUQLD¶V�*ROG�5XVK���
�
7DEOH����&KDQJHV�LQ�$FUHDJH�'HYRWHG�WR�0DMRU�&URSV�LQ�$UJHQWLQD�IURP�
����������WR�����������

� ���������� ���������� &KDQJH�IURP������WR�
�����������

�� � � +HFWDUHV� 3HUFHQW�
6R\EHDQV� ���������� ����������� ���������� �����
:KHDW� ���������� ���������� �������� ����
:KLWH�:KHDW� ������� ������� ������� �����
6RUJKXP� �������� �������� ��������� �����
&RUQ� ���������� ���������� ��������� �����
6XQIORZHU� ���������� ���������� ����������� �����
� � � � �

2WKHU�&URSV� � � � �
5LFH� �������� �������� �������� �����
2DWV� ���������� ���������� ��������� �����
&RWWRQ� ���������� �������� ��������� �����
%HDQV� �������� �������� ��������� �����

7RWDO��0DMRU�/DQG�8VHV� ����������� ����������� ���������� ����
0DMRU�/DQG�8VHV�1RW�,QFOXGLQJ�

6R\EHDQV� ����������� ����������� ����������� �����
�

�
���)RUHVW�DQG�:LOGODQGV�&RQYHUVLRQ�
6R\EHDQ�H[SDQVLRQ� WRGD\� H[WHQGV� LQWR� WKH� ODUJHO\� QDWXUDO� DUHDV�RI� QRUWKHUQ�$UJHQWLQD�� LQFOXGLQJ�
WKH�<XQJDV�DQG�WKH�&KDFR�IRUHVWV��DQG�UHVXOWV�LQ�WKH�FRQYHUVLRQ�RI�HFRV\VWHPV�ULFK�LQ�ELRGLYHUVLW\�WR�
DJULFXOWXUDO� SURGXFWLRQ�� ,W� DOVR� WULJJHUV� WKH� GLVSODFHPHQW� RI� UXUDO� DQG� IRUHVW� SHRSOH� DQG� WKH� ORVV� RI�
WKHLU�OLYHOLKRRGV�DQG�FXOWXUHV��7KH�H[HUFLVH�RI�SROLWLFDO�DQG�HFRQRPLF�SRZHU�E\�ODUJH�ODQGRZQHUV�DQG�
FRPSDQLHV� LQ� WKH� VR\EHDQ�EXVLQHVV� LV�RIWHQ�D� URXWLQH�SDUW�RI� WKH�SURFHVV�� LQFOXGLQJ� LQIOXHQFLQJ� WKH�
MXGLFLDO� V\VWHP� ZKHQ� GLVSXWHV� DULVH� RYHU� ODQG� WHQXUH� DQG� WKH� OHJLWLPDF\� RI� ODQG� WLWOHV�� 9LROHQFH� LV�
LQFUHDVLQJO\�FRPPRQ�DV�GHVSHUDWH�SHRSOH�WU\�WR�SUHVHUYH�WKHLU�KRPHV�DQG�KRPHODQGV�E\�VWRSSLQJ�WKH�
DGYDQFH�RI�WKH�PDFKLQHV�FXWWLQJ�LQWR�WKH�IRUHVW��),$1�DQG�(('���������

�



� ��

6R\EHDQ�H[SDQVLRQ�OHDGV�WR�WKH�FRQYHUVLRQ�RI�QDWLYH�IRUHVWV��)LUH�
LV�RQH�RI�WKH�PRVW�ZLGHO\�XVHG�WRROV�XVHG�LQ�WKLV�SURFHVV��

7KH�H[SRUW�RI�WKH�3DPSDV�PRGHO�RI�LQWHQVLYH��PHFKDQL]HG�DJULFXOWXUH�EXLOW�DURXQG�55�VR\EHDQV�LQWR�
DUHDV� ZLWK� FRPSOHWHO\� GLIIHUHQW� VRLOV� DQG� UDLQIDOO� SDWWHUQV� LV� D� SURFHVV� RIWHQ� UHIHUUHG� WR� DV� WKH�
³SDPSDQLVDWLRQ´� RI� WKH� 1RUWK� �3HQJXH�� ������� /RZHU� SURGXFWLRQ� FRVWV� WKURXJK� WKH� FRPELQDWLRQ� RI�
5RXQGXS� 5HDG\� VR\EHDQV� DQG� QR�WLOO� V\VWHPV� IDFLOLWDWHG� WKH� H[SDQVLRQ� LQWR� PDUJLQDO� DUHDV� ZKHUH�
VR\EHDQV�ZHUH�QRW�SURGXFHG�EHIRUH�RU�ZHUH�JURZQ�RQO\�LQ�VPDOO�SRFNHWV��$$&5($��������%HJHQHVLF��
�������7KLV�LV�HVSHFLDOO\�WKH�FDVH�LQ�6DQWLDJR�GHO�(VWHUR��6DOWD�DQG�&KDFR��)UDQFR���������

�
$FFRUGLQJ� WR� RIILFLDO� JRYHUQPHQW�
ILJXUHV�� WKH� IRUHVW� FRQYHUVLRQ� UDWH� LQ�
WKH� QRUWK� RI� $UJHQWLQD� LV� WKUHH� WR� VL[�
WLPHV�KLJKHU�WKDQ�WKH�ZRUOG�DYHUDJH��2I�
WKH�����PLOOLRQ�KHFWDUHV�FRQYHUWHG�RYHU�
WKH�SDVW�GHFDGH�LQ�WKH�SURYLQFH�RI�6DOWD�
DORQH��DW�OHDVW�����KDYH�EHHQ�GHYRWHG�
WR�VR\EHDQ�SODQWLQJ��0LQLVWHULR�GH�6DOXG�
\�$PELHQWH�� �������7DEOH� �� SURYLGHV� D�
FRPSLODWLRQ�RI�JRYHUQPHQW�VWDWLVWLFV�RQ�
IRUHVW� FRQYHUVLRQ� DFURVV� VHYHQ�
SURYLQFHV� IURP� ����� WKURXJK� ������ ,W�
DOVR� SURMHFWV� IRUHVW� FOHDULQJ� LQ� WKH� ODVW�
WZR� \HDUV�� DV� ZHOO� DV� VLQFH� ������ 7KH�
HVWLPDWHV� LQ� WKH� WDEOH� DUH� EDVHG� RQ�
UHSRUWV� LVVXHG� E\� RIILFLDO� JRYHUQPHQW�
GHSDUWPHQWV��

�
�

�
7DEOH����&RQYHUVLRQ�RI�)RUHVW� WR�6R\EHDQ�3URGXFWLRQ� LQ�$UJHQWLQD� IURP������ WR�������VHH�
QRWHV�EHORZ��

(VWLPDWHG�/RVV�RI�1DWLYH�DQG�)UDJPHQWHG�)RUHVWV��+HFWDUHV�
FRQYHUWHG��3URYLQFH�

���������� ���������� ����������
� � � �
6DQWLDJR�GHO�(VWHUR� �������� �������� ��������
)RUPRVD� ������� ������� �������
6DOWD� �������� �������� ��������
&KDFR� �������� ������� ��������
&yUGRED� �������� ������� ��������
7XFXPiQ� ������� ������� �������
(QWUH�5LRV� �������� �������� ��������
7RWDO�IRU�6HYHQ�3URYLQFHV� ���������� �������� ����������
� � � �
$YHUDJH�$QQXDO�/RVV� �������� �������� ��������
� � � �
1RWHV�DQG�$VVXPSWLRQV�� � � �
���7KH�DERYH�VHYHQ�SURYLQFHV�DFFRXQW� IRU� WKH�PDMRULW\�RI�GHIRUHVWDWLRQ�WULJJHUHG�E\�WKH�H[SDQVLRQ�RI�VR\EHDQ�
SURGXFWLRQ�LQ�$UJHQWLQD�
���7KH�ODQG�DUHD�FRQYHUWHG�LQ������DQG������LV�SURMHFWHG�WR�EH�����RI�WKH�DUHD�FRQYHUWHG�LQ������������
UHIOHFWLQJ�WKH�VXEVWDQWLDO�LQFUHDVH�LQ�WKH�ODQG�DUHD�SODQWHG�WR�VR\EHDQV�LQ������DQG�������7RWDO�JURZWK�LQ�
VR\EHDQ�SURGXFWLRQ�LQ�����������ZDV�DERXW�����PLOOLRQ�KHFWDUHV��VR�IRUHVW�FRQYHUVLRQ�DFFRXQWHG�IRU�DQ�
HVWLPDWHG�����RI�WKH�LQFUHDVH�LQ�VR\EHDQ�FXOWLYDWLRQ��
6RXUFHV��
'DWD�IRU�����������IRU�6DQWLDJR�GHO�(VWHUR��6DOWD��&KDFR�DQG�7XFXPDQ�IURP�WKH�0LQLVWHULR�GH�6DOXG�\�$PELHQWH�±�
6HFUHWDULD�GH�$PELHQWH�\�'HVDUUROOR�6XVWHQDEOH��'LUHFFLRQ�GH�%RVTXHV�1DWLYR��
KWWS���ZZZ�PHGLRDPELHQWH�JRY�DU�ERVTXHV�XPVHI�FDUWRJUDILD�GHIDXOW�KWP�
'DWD�IRU�)RUPRVD�DQG�&RUGRED�DUH�EDVHG�RQ�HVWLPDWHV�SURYLGHG�E\�H[SHUWV�LQ�WKH�UHJLRQ��IRU�DQ�DFFRXQW�RI�
HVWLPDWHV��VHH�5RFKD���������
'DWD�IRU�(QWUH�5LRV�LV�H[WUDSRODWHG�IURP�FRQYHUVLRQ�ILJXUHV�FRYHULQJ������WKURXJK������UHSRUWHG�E\�81(5�
��������,Q�WKLV�SHULRG��D�WRWDO�RI���������KHFWDUHV�ZDV�UHSRUWHG�DV�FRQYHUWHG���



� ��

�
�
)URP������WKURXJK�������DQ�DYHUDJH�RI���������KHFWDUHV�ZHUH�FRQYHUWHG�IURP�IRUHVW�WR�DJULFXOWXUDO�
SURGXFWLRQ�HDFK�\HDU�DFURVV�WKH�VHYHQ�SURYLQFHV��,Q������DQG�������WKH�DFUHDJH�SODQWHG�WR�VR\EHDQV�
DFFHOHUDWHG�PXFK�PRUH�UDSLGO\�LQ�UHVSRQVH�WR�ULVLQJ�ZRUOG�PDUNHW�SULFHV��WULJJHULQJ�DQ�LQFUHDVH�LQ�WKH�
UDWH� RI� IRUHVW� FRQYHUVLRQ�� $Q� HVWLPDWHG� �������� KHFWDUHV� ZHUH� FRQYHUWHG� LQ� ERWK� ����� DQG� ������
DFFRXQWLQJ�IRU�������RI�WKH�LQFUHDVH�LQ�WKH�ODQG�DUHD�GHYRWHG�WR�VR\EHDQ�SURGXFWLRQ��2YHU�WKH�VHYHQ�
\HDU� SHULRG� FRYHUHG� LQ� 7DEOH� ��� DQ� DYHUDJH� RI� �������� KHFWDUHV� ZHUH� FRQYHUWHG� DQQXDOO\�� ,I� WKH�
DFUHDJH�SURGXFLQJ� VR\EHDQV� FRQWLQXHV� WR�JURZ� LQ�$UJHQWLQD�� LW� LV� OLNHO\� WKDW�DW� OHDVW�RQH�WKLUG�� DQG�
SHUKDSV� DV� PXFK� DV� RQH�KDOI�� RI� WKH� QHZ� DFUHDJH� ZLOO� FRPH� IURP� WKH� FRQYHUVLRQ� RI� IRUHVW� DQG�
IUDJPHQWHG�UXUDO�ODQGV��

�
7KH� DGYDQFH� RI� FRQYHUVLRQ� GHHSHU� DQG� GHHSHU� LQWR� IRUHVWV� FDQ� EH� FOHDUO\� VHHQ� LQ� WKH� VDWHOOLWH�
VHTXHQFH� LQ�)LJXUH���EHORZ����7KHVH� IRUHVW�HFRV\VWHPV�DUH� WKH�KRPH�RI� MDJXDUV��PRQNH\V��SXPDV��
DQG�PRUH�WKDQ�����RI�DOO�ELUG�VSHFLHV�RI�$UJHQWLQD�LQFOXGLQJ�WXFDQV�DQG�SDUURWV��
�
)LJXUH����5LR�6HFR�DUHD��6DOWD��1RUWKHUQ�$UJHQWLQD�
7KLV�JULG�RI���[��NP�LQ�WKH�5LR�6HFR�DUHD��3URYLQFH�RI�6DOWD��LOOXVWUDWHV�WKH�RQJRLQJ�FRQYHUVLRQ�RI�QDWLYH�IRUHVWV�
�GDUN�DUHDV��LQWR�DJULFXOWXUDO�ODQG��GLVFRQWLJXRXV�DUHDV�LQ�WXUTXRLVH��OLJKW�JUHHQ��RUDQJH��GXULQJ�WKH�ODVW�\HDUV��
�

�����
�

�����
�

�����

������������������������������������������������������
��� �3UR<XQJDV�)RXQGDWLRQ��6HOYD�3HGHPRQWDQD�VDWHOOLWH�LPDJHV�0DUFK�������
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7KH�IRUHVW�FRQYHUVLRQ�UDWH� LQ�1RUWKHUQ�$UJHQWLQD� LV� WKUHH� WR�VL[�
WLPHV�KLJKHU�WKDQ�WKH�ZRUOG�DYHUDJH��

�
�
,Q�WKH�IODW�DUHD�RI�WKH�<XQJDV��NQRZQ�DV��6HOYD�3HGHPRQWDQD���WKHUH�DUH�PRUH�WKDQ�����WUHH�VSHFLHV��
���RI�ZKLFK�DUH�HQGHPLF�WR�WKLV�UHJLRQ��LQFOXGLQJ�WHQ�VSHFLHV�RI�KLJK�YDOXH�IRU�PLOOHG�WLPEHU��8VH�RI�
WKHVH� IRUHVWODQGV� WR� SURGXFH� FHUWLILHG� OXPEHU� ZRXOG� KDYH� OLNHO\� SURYLGHG� PRUH� MREV� DQG� SUREDEO\�
JUHDWHU�DQG�PRUH� VXVWDLQDEOH� HFRQRPLF� UHWXUQV� WKDQ� WKH� ODQG�ZLOO� EH�DEOH� WR� VXVWDLQ�QRZ� WKDW� LW� LV�
FRQYHUWHG� WR� VR\EHDQ�RU� FDWWOH�SURGXFWLRQ��7KHUH�KDV�EHHQ� OLWWOH� FDUHIXO� DQG� LQGHSHQGHQW�HFRQRPLF�
DQDO\VLV�WR�GHWHUPLQH�WKH�ORQJ�UXQ�FRQVHTXHQFHV�RI�PDMRU�ODQG�XVH�FKDQJHV�LQ�$UJHQWLQD��ZKLFK�DUH�
VXPPDUL]HG�LQ�7DEOH����
�

�
0DMRU�/DQG�8VH�&KDQJHV�
�
5HODWLYHO\� OLWWOH� LV� NQRZQ� DERXW� WKH� ODQG�
XVH� FKDQJHV� LQ� UHFHQW� \HDUV� GULYHQ� E\� WKH�
H[SDQVLRQ�LQ�VR\EHDQ�FXOWLYDWLRQ�LQ�$UJHQWLQD��
2WKHU� WKDQ� GDWD� RQ� WKH� KHFWDUHV� SODQWHG� WR�
PDMRU�FURSV��WKHUH�DUH�QR�RIILFLDO�VWDWLVWLFV�RQ�
ODQG�XVH�FKDQJHV�LQ������DQG������WULJJHUHG�
E\� WKH� H[SORVLYH� JURZWK� LQ� VR\EHDQ�
SURGXFWLRQ� LQ� WKH� ODVW� WZR� \HDUV�� $� URXJK�
VHQVH� RI� ODQG� XVH� FKDQJHV� FDQ� EH� LQIHUUHG�
IURP� WKH� OLPLWHG� GDWD� WKDW� DUH� DYDLODEOH�� $�
GHWDLOHG� GLVFXVVLRQ� RI� LQIRUPDWLRQ� VRXUFHV�
DQG� WKH� PHWKRGV� DQG� DVVXPSWLRQV� XVHG� LQ�
SURMHFWLQJ� ODQG� XVH� FKDQJHV� LV� SUHVHQWHG� LQ�
$SSHQGL[����$SSHQGL[�7DEOH���LV�WKH�VRXUFH�RI�
WKH�GDWD�LQ�7DEOH���EHORZ��
�
7KH� ILUVW� OLQH� LQ� 7DEOH� �� VKRZV� WKH� KHFWDUHV�
SODQWHG� WR� VR\EHDQV� IURP� �������� WKURXJK�
��������� WKH�SHULRG�ZKHQ� WKH�DYDLODELOLW\�RI�
55� VR\EHDQV� DQG� QR�WLOO� JUHDWO\� DFFHOHUDWHG�
WKH�H[SDQVLRQ�RI�VR\EHDQ�SURGXFWLRQ��$�WRWDO�RI�MXVW�RYHU����PLOOLRQ�KHFWDUHV�RI�VR\EHDQV�ZHUH�JURZQ�
LQ�$UJHQWLQD� LQ� WKLV�HLJKW�\HDU�SHULRG��7KH�VHFRQG� OLQH� LQ� WKH� WDEOH� LV�DQ�HVWLPDWH�RI� WKH�QXPEHU�RI�
KHFWDUHV�RI�VR\EHDQV�JURZQ�RQ�ODQG�WKDW�DOVR�SURGXFHG�ZKHDW�LQ�WKH�VDPH�\HDU��D�SUDFWLFH�NQRZQ�DV�
GRXEOH�FURSSLQJ��7KHUH�DUH�QR�RIILFLDO�VWDWLVWLFV�RQ�WKH�ODQG�GHYRWHG�WR�GRXEOH�FURSSLQJ�E\�\HDU��EXW�LW�
LV�ZLGHO\�DJUHHG�WKH�SUDFWLFH�ZDV�LQIUHTXHQWO\�XVHG�XQWLO�WKH�PLG�����V�DQG�KDV�ULVHQ�LQ�SRSXODULW\�LQ�
UHFHQW� \HDUV�� 2YHUDOO�� DQ� HVWLPDWHG� ����� PLOOLRQ� KHFWDUHV� RI� VR\EHDQV� ZHUH� JURZQ� LQ� GRXEOH�FURS�
URWDWLRQV�ZLWK�ZKHDW�LQ�WKH�HLJKW�\HDU�SHULRG��ZKLFK�LV�RQH�UHDVRQ�ZK\�ZKHDW�KHFWDUHV�SODQWHG�KDYH�
DOVR�ULVHQ�LQ�UHFHQW�\HDUV�LQ�$UJHQWLQD���
�
7KH�QH[W�WZR�OLQHV�LQ�7DEOH���HVWLPDWH�WKH�KHFWDUHV�RI�ODQG�SODQWHG�WR�VR\EHDQV��QRW�FRXQWLQJ�GRXEOH�
FURSSHG�KHFWDUHV��DQG�WKH�FKDQJH�LQ�VR\EHDQ�KHFWDUHV�IURP�WKH�\HDU�EHIRUH��³/DQG�1HZO\�3ODQWHG�WR�
6R\EHDQV´��� 7KHQ�� WKH� ODVW� IRXU� OLQHV� LQ� WKH� WDEOH� HVWLPDWH� WKH� SRUWLRQ� RI� WKH� QHZ� ODQG� SODQWHG� WR�
VR\EHDQV�WKDW�FDPH�IURP�WKH�IRXU�PDMRU�VRXUFHV�±�
�

• 0DMRU�FURSV�OLNH�ZKHDW��VRUJKXP��FRUQ��DQG�VXQIORZHUV��
�

• 2WKHU�FURSV�LQFOXGLQJ�ULFH��FRWWRQ��RDWV�DQG�EHDQV���
�

• 3DVWXUH�DQG�ODQG�JURZLQJ�IRUDJHV�IRU�OLYHVWRFN��DQG�
�

• )RUHVWV�DQG�ODQG�LQ�PL[HG�IRUHVW�DQG�RU�VDYDQQDK�FRYHU��
�
2YHU�WKH�HLJKW�\HDU�SHULRG��DERXW�����RI�VR\EHDQ�H[SDQVLRQ�FDPH�IURP�FRQYHUVLRQ�RI�PDMRU�FURSV��
2WKHU�FURSV�DFFRXQWHG�IRU�DQRWKHU�����7KH�SODQWLQJ�RI�VR\EHDQV�LQ�SDVWXUHV�DQG�KD\�ILHOGV�DFFRXQWHG�
IRU�����RI�QHZO\�SODQWHG�VR\EHDQ�KHFWDUHV��DQG�IRUHVWV�DQG�VDYDQQDKV�DFFRXQWHG�IRU�WKH�UHVW��VRPH�
������
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�
7KH�DJULFXOWXUDO� VHFWRU� KDV� VHW� D� JRDO� RI� ����PLOOLRQ�PHWULF� WRQV� RI� JUDLQ� SURGXFWLRQ�E\� ������ZLWK�
VR\EHDQV�DFFRXQWLQJ�IRU����PLOOLRQ�WRQV��6R\EHDQ�SURGXFWLRQ�VWDQGV�WRGD\�DW�DERXW����PLOOLRQ�PHWULF�
WRQV��$YHUDJH�\LHOGV�RQ�QHZO\�FURSSHG�ODQG�ZLOO�EH�ORZHU�DV�WKH�FURSODQG�EDVH�LV�H[WHQGHG�IXUWKHU�DQG�
IXUWKHU� DZD\� IURP� WKH� IHUWLOH� ODQGV� DQG� DFFRPPRGDWLQJ� ZHDWKHU� RI� WKH� 3DPSDV�� (YHQ� DVVXPLQJ�
VWHDG\�\LHOG�LQFUHDVHV�DV�D�UHVXOW�RI�WHFKQRORJLFDO�FKDQJH�DQG�EUHHGLQJ�DGYDQFHV�RQ�WKH�PRUH�IHUWLOH�
VRLOV� LQ�$UJHQWLQD��DYHUDJH�QDWLRQZLGH�\LHOGV�ZLOO� VWUXJJOH� WR� UHPDLQ� IODW��$FFRUGLQJO\�� WKH� ODQG�DUHD�
SODQWHG� WR� VR\EHDQV� PXVW� EH� LQFUHDVHG� DSSUHFLDEO\� LQ� RUGHU� WR� PHHW� WKH� ��� PLOOLRQ� PHWULF� WRQ�
SURGXFWLRQ� JRDO�� 7KLV�PHDQV� WKDW� DW� OHDVW� DQ� DGGLWLRQDO� ��PLOOLRQ� KHFWDUHV� RI� ODQG� ZLOO� QHHG� WR� EH�
FRQYHUWHG� WR� VR\EHDQ� SURGXFWLRQ�� PRVW� RI� LW� IURP� RXWVLGH� WKH� QDWLRQ¶V� PDMRU�� HVWDEOLVKHG� IDUPLQJ�
UHJLRQV�� 7KH� FRQVHTXHQFH� RI� WKLV� H[SDQVLRQ� ZLOO� LUUHYRFDEO\� FKDQJH� D� VLJQLILFDQW� VKDUH� RI� WKH� ZLOG�
ODQGV� OHIW� LQ�$UJHQWLQD�DQG�ZLOO�KDYH�DQ�HQRUPRXV� LPSDFW�RQ�WKH�HQYLURQPHQW��ELRGLYHUVLW\��DQG�WKH�
DSSUR[LPDWH�RQH�PLOOLRQ�SHRSOH�ZKR�OLYH�RXWVLGH�WKH�PDMRU�FLWLHV�DQG�IDUPLQJ�UHJLRQV��
�
7DEOH� ��� /DQG� 8VH� &KDQJHV� LQ� $UJHQWLQD� /LQNHG� WR� WKH� ([SDQVLRQ� RI� 6R\EHDQ� 3ODQWLQJV��
(VWLPDWHV�RI�&KDQJHV�LQ�+HFWDUHV�IURP������WR�������VHH�QRWHV�EHORZ��
0DMRU�
/DQG�
8VH�

�������� �������� �������� �������� �������� �������� �������� ��������
7RWDOV�
�����WR�
��������

6R\EHDQV� ���������� ���������� ���������� ���������� ����������� ����������� ����������� ����������� �����������
� � � � � � � � � �

'RXEOH�
FURS�6R\�
+HFWDUHV�
3ODQWHG�

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

� � � � � � � � � �
6R\EHDQV�
PLQXV�
'RXEOH�
FURS�

+HFWDUHV�
���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������� �����������

� � � � � � � � � �
/DQG�
1HZO\�
3ODQWHG�
WR�

6R\EHDQV�
�������� �������� �������� �������� ���������� �������� �������� ���������� ����������

� � � � � � � � � �
3UHYLRXV�
/DQG� 8VH�
RI� 1HZO\�
3ODQWHG�
6R\EHDQ�
$FUHDJH�

� � � � � � � � �

0DMRU�
&URSV� �������� ������� �������� ������� �������� �������� �������� �������� ����������
2WKHU�
&URSV� ������� ������� ������� ������� ������� ������� ������� �������� ��������
$OIDOID� 	�
3DVWXUH� �������� ������� �������� ������� �������� �������� �������� �������� ����������
)RUHVW� RU�
6DYDQQDK� �������� �������� �������� �������� �������� �������� �������� �������� ����������
1RWHV��6HH�$SSHQGL[�7DEOH���IRU�PRUH�FRPSOHWH�GDWD��GDWD�VRXUFHV��DQG�H[SODQDWLRQ�RI�WKH�DVVXPSWLRQV�XVHG�LQ�PDNLQJ�WKH�
HVWLPDWHV��
�



� ��

,QGLJHQW�IDPLOLHV� LQFOXGLQJ�\RXQJ�FKLOGUHQ�DUH�FRPPRQ�LQ�
XUEDQ�DUHDV������3KRWR�E\�&HOLD�(VFXGHUD�(VSDGDV��

�
'��7KH�,PSDFWV�RI�6R\EHDQ�([SDQVLRQ�RQ�)RRG�6RYHUHLJQW\��
)RRG�6HFXULW\�DQG�1XWULWLRQ�
�
6R\EHDQ� SURGXFWLRQ� KDV�PRUH� WKDQ� GRXEOHG� LQ� $UJHQWLQD� VLQFH� WKH� LQWURGXFWLRQ� RI� 5RXQGXS� 5HDG\�
VR\EHDQV� LQ� ����� DQG� QRZ� VXSSOLHV� QHDUO\� D� WRQ� RI� VR\EHDQV� IRU� DOO� ��� PLOOLRQ� $UJHQWLQHDQV��
3DUDGR[LFDOO\� WKRXJK�� WKH� H[SDQVLRQ� RI� VR\EHDQ� SURGXFWLRQ� KDV� OHIW� WKH� FRXQWU\� OHVV� IRRG� VHFXUH��
+HFWDUHV�RQFH�SURGXFLQJ� HVVHQWLDO� HGLEOH� FURSV� OLNH� SRWDWRHV�� EHDQV�� ULFH�� DQG� VRUJKXP��DV�ZHOO� DV�
OHJXPH� IRUDJHV� DQG� SDVWXUH� IRU� EHHI� DQG� GLDU\� FRZV�� KDYH� EHHQ� FRQYHUWHG� WR� VR\EHDQ� SURGXFWLRQ�
GHVWLQHG�IRU�H[SRUW�PDUNHWV��,Q�ODUJH�SDUW�DV�D�UHVXOW��WKH�VKDUH�RI�WKH�SRSXODWLRQ�IDFLQJ�KXQJHU�KDV�
ULVHQ� VKDUSO\�� DV� VKRZQ� LQ� WKH� RIILFLDO� JRYHUQPHQW� VWDWLVWLFV� SUHVHQWHG� LQ� )LJXUH� �� EHORZ� IRU� WKH�
%XHQRV�$LUHV�DUHD��WKH�QDWLRQ¶V�PRVW�KHDYLO\�SRSXODWHG�UHJLRQ��
�
$FFRUGLQJ� WR� QDWLRQDO� VWDWLVWLFV� RQ� IRRG� SURGXFWLRQ�� WKH� SRWDWR� KDUYHVW� IHOO� IURP� ����PLOOLRQ� WRQV� LQ�
��������WR�����PLOOLRQ�LQ����������3URGXFWLRQ�RI�JUHHQ�SHDV�KDV�IDOOHQ�IURP��������WRQV���������WR�
������� WRQV� LQ� ��������� OHQWLOV� IURP� ������ WRQV� WR� ������� GU\� EHDQV� IURP� �������� LQ� �������� WR�
�������� LQ����������7KH�SURGXFWLRQ�RI�DQLPDO�SURWHLQ��GDLU\�SURGXFWV��DQG�HJJV�KDYH�DOVR�GURSSHG�
VLJQLILFDQWO\�±�
�

• 0LON�GRZQ�IURP�DURXQG����ELOOLRQ�OLWUHV�LQ������WR���ELOOLRQ�OLWUHV�LQ��������
�

• (JJV�IHOO�IURP�����WR�����ELOOLRQ�GXULQJ�WKH�VDPH�SHULRG��
�

• %HHI�GURSSHG�IURP������PLOOLRQ�DQLPDOV������WR������PLOOLRQ�LQ�������
�

• 3RUN�SURGXFWLRQ�GURSSHG�IURP���������WRQV�LQ������WR���������WRQV�LQ��������
�

• 3RXOWU\� SURGXFWLRQ� IHOO� IURP� �������� WRQV� LQ� ����� WR� �������� WRQV� LQ� ����� �0(&21��
�������

�
���+XQJHU�LQ�WKH�/DQG�RI�3OHQW\�
3RYHUW\�LV�PHDVXUHG�LQ�$UJHQWLQD�E\�DQ�LQVWLWXWLRQ�FDOOHG�,1'(&��WKH�$UJHQWLQHDQ�6WDWLVWLFV�DQG�&HQVXV�
,QVWLWXWH��,1'(&�XVHV�WZR�EDVLF�PHDVXUHV�WR�PRQLWRU�SRYHUW\��7KH�³LQFLGHQFH�RI�SRYHUW\´�LV�EDVHG�RQ�
WKH� SURSRUWLRQ� RI� KRXVHKROGV� ZKRVH� LQFRPH� GRHV� QRW� VXUSDVV� WKH� YDOXH� RI� WKH� ³%DVLF� 1XWULWLRQ�
%DVNHW�´�$Q\�KRXVHKROG�XQDEOH�WR�DIIRUG�D�³%DVLF�1XWULWLRQ�%DVNHW´�ZRXOG�ODFN�DGHTXDWH�FDORULF�LQWDNH�
DQG�RU� FRQVXPH� LQDGHTXDWH� OHYHOV� RI� FHUWDLQ� QXWULHQWV� WKDW� DUH� QHHGHG� WR� VXVWDLQ� KHDOWK�� 7KH�
³LQFLGHQFH�RI�LQGLJHQFH´�LV�EDVHG�RQ�WKH�SURSRUWLRQ�RI�KRXVHKROGV�WRR�SRRU�WR�DIIRUG�ZKDW�LV�FDOOHG�D�
³%DVLF�1HHGV�%DVNHW�´�ZKLFK�LQFOXGHV�IRRG��KRXVLQJ��DQG�FORWKLQJ���

�
)URP� 2FWREHU� ������ WKH� EHJLQQLQJ� RI� WKH� PDMRU�
VR\EHDQ�H[SDQVLRQ�� WR�2FWREHU������ WKH�QXPEHU�
RI� SHRSOH� ODFNLQJ� DFFHVV� WR� D� ³%DVLF� 1XWULWLRQ�
%DVNHW´�JUHZ�IURP�����PLOOLRQ�WR�D�UHPDUNDEOH�����
PLOOLRQ�� RU� DERXW� ���� RI� WKH� HQWLUH� SRSXODWLRQ��
7KH� ODWHVW� GDWD� UHOHDVHG� E\� ,1'(&� UHSRUWV� WKDW�
������RI�WKH�SRSXODWLRQ�ZHUH�SRRU�LQ�WKH�VHFRQG�
KDOI� RI� ����� �,1'(&�� ������� ,1'(&� GDWD� RQ�
SRYHUW\�DUH�GLVSOD\HG�JUDSKLFDOO\� LQ�)LJXUH���DQG�
SDLQWV�D�GLVWXUELQJ�SLFWXUH��:KLOH�,1'(&�GRHV�QRW�
SURYLGH� VWDWLVWLFDO� LQIRUPDWLRQ� RQ� WKH� OHYHO� RI�
KXQJHU� DQG� SRYHUW\� LQ� WKH� ZKROH� RI� $UJHQWLQD�
LQFOXGLQJ� UXUDO� DUHDV�� WKH� ILJXUHV� IRU� WKH� XUEDQ�
SRSXODWLRQ� JLYH� DQ� LGHD� RI� WKH� PDVVLYH� ODFN� RI�
DFFHVV�WR�IRRG��0RUH�WKDQ���PLOOLRQ�FKLOGUHQ�XQGHU�
WKH� DJH� RI� ���� DOPRVW� WZR� RXW� RI� HYHU\� WKUHH��
ODFNHG�DFFHVV�WR�DGHTXDWH�IRRG��7KH�LQFLGHQFH�RI�
LQGLJHQFH�DPRQJ�FKLOGUHQ�XQGHU����\HDUV�ROG�ZDV�
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����WLPHV�KLJKHU�WKDQ�WKH�UDWH�DPRQJ�ROGHU�SHRSOH��/HYHOV�RI�SRYHUW\�DQG�LQGLJHQFH�DUH�KLJKHU�LQ�UXUDO�
DUHDV�WKDQ�LQ�DQG�DURXQG�PDMRU�FLWLHV��),$1�DQG�(('����������

�
7KH�XQHPSOR\PHQW�UDWH�FOLPEHG�VWHDGLO\�IURP�D�ORZ�SRLQW�RI������LQ�2FWREHU������WR�D�SHDN�RI�����
LQ�0D\�������,W�KDV�VLQFH�GHFOLQHG�ZHOO�EHORZ������DOWKRXJK�UDWHV�UHPDLQ�GLVSURSRUWLRQDEO\�KLJK�LQ�
UXUDO�DUHDV��),$1�DQG�(('���������7KH�PDVVLYH�H[SDQVLRQ�RI�WKH�VR\EHDQ�LQGXVWU\�KDV�SURGXFHG�D�QHW�
ORVV� RI� MREV� VLQFH� WKH� QXPEHU� RI� VPDOO� WR�PLG�VL]H� IDUPHUV� WKDW� KDYH� EHHQ� GLVSODFHG� H[FHHGV� WKH�
QXPEHU� RI� QHZ� MREV� FUHDWHG� LQ� WKH� VR\EHDQ� SURGXFWLRQ� DQG� SURFHVVLQJ� VHFWRUV�� %HFDXVH� WKH�
FRPELQDWLRQ�RI�QR�WLOO�DQG�JO\SKRVDWH�UHVLVWDQW�VHHG�PDNHV�WKH�SURGXFWLRQ�RI�JHQHWLFDOO\�HQJLQHHUHG�
VR\EHDQV�VR�VLPSOH��WKH�6XE�VHFUHWDU\�RI�$JULFXOWXUH�VWDWHG�WKDW�IRU�HYHU\�����KHFWDUHV�LQFRUSRUDWHG�
LQWR� VR\EHDQ�DJULFXOWXUH� LQ�$UJHQWLQD��RQO\� RQH�QHZ� MRE� LV� FUHDWHG�RQ� WKH� IDUP� �'HOOD7RUUH�� �������
%DVHG�RQ�WKH�DYHUDJH�VL]H�RI�PRGHUDWH�VFDOH�IDPLO\�IDUPV�LQ�$UJHQWLQD��WKH�VDPH�����KHFWDUHV�ZRXOG�
OLNHO\�VXSSRUW�IRXU�WR�ILYH�IDPLOLHV�DQG�D�KDOI�GR]HQ�RU�PRUH�MREV��7KH�$UJHQWLQHDQ�JRYHUQPHQW�QRZ�
DFNQRZOHGJHV� WKDW� VR\EHDQ� LQGXVWU\�JURZWK�KDV� WULJJHUHG� VRFLDO�SUREOHPV� �+XHUJR��������DQG� WKDW�
WKH�WHQGHQF\�WRZDUGV�µIDUPLQJ�ZLWKRXW�IDUPHUV¶�PXVW�EH�UHYHUVHG�WR�SURPRWH�WKH�VRFLDO�VXVWDLQDELOLW\�
RI�WKH�DJULFXOWXUDO�VHFWRU��&DVDV����������
�
$Q� LQWHUQDWLRQDO� IDFW� ILQGLQJ�PLVVLRQ�RI�),$1��)RRG�)LUVW� ,QIRUPDWLRQ�	�$FWLRQ�1HWZRUN��DQG�(('��D�
GHYHORSPHQW� RUJDQLVDWLRQ� DIILOLDWHG� ZLWK� WKH� SURWHVWDQW� FKXUFK� RI� *HUPDQ\�� FRQFOXGHG�� WKDW� �WKH�
KXPDQ�ULJKW�WR�DGHTXDWH�IRRG�LQ�WKH�YLVLWHG�FDVHV�LV�EHLQJ�YLRODWHG���),$1�DQG�(('����������

�
7KH�$SULO������),$1�UHSRUW�LGHQWLILHG�VHYHUDO�UHDVRQV�LQFOXGLQJ���'HVWUXFWLRQ�RI�WKH�H[LVWLQJ�DFFHVV�WR�
D�OLYHOLKRRG�WKURXJK�HYLFWLRQV�RI�SHDVDQW�IDPLOLHV�RZQLQJ�ODQG�LQ�WKH�QRUWK�ZHVWHUQ�DQG�QRUWK�HDVWHUQ�
SURYLQFHV�RI�$UJHQWLQD��� DQG� �DEVHQFH�RI� 6WDWH� SURWHFWLRQ� IRU� SHDVDQW� IDPLOLHV� RZQLQJ� ODQG� DJDLQVW�
V\VWHPDWLF�DQG�FRQWLQXRXV�DWWDFNV�RI� ODQGORUGV��ZKR�ZDQW� WR�VHL]H�WKHLU� ODQG���7KH�PLVVLRQ�DFFXVHG�
WKH� $UJHQWLQHDQ� JRYHUQPHQW� RI� EUHDNLQJ� LWV� REOLJDWLRQV� XQGHU� WKH� ,QWHUQDWLRQDO� &RYHQDQW� RQ�
(FRQRPLF��6RFLDO�DQG�&XOWXUDO�5LJKWV��,&(6&5���),$1�DQG�(('���������7KHUH�LV�OLWWOH�GRXEW�WKDW�PXFK�
RI�WKH�ODQG�IRUFLEO\�VHL]HG�IURP�SHDVDQWV�E\�ODUJH�ODQGKROGHUV�ZDV�VRXJKW�DIWHU�LQ�RUGHU�WR�H[SDQG�WKH�
DFUHDJH�GHYRWHG� WR� VR\EHDQ�SURGXFWLRQ��*URZWK� LQ� VR\EHDQ�SURGXFWLRQ�KDV� FRPH�DW�D�KHDY\�SULFH��
%RWK�IRUHVWV�DQG�EDVLF�KXPDQ�ULJKWV�KDYH�EHHQ�VZHSW�DVLGH� LQ�WKH�FRXUVH�RI�PDNLQJ�PRUH�URRP�IRU�
WKH�³TXHHQ�RI�$UJHQWLQHDQ�DJULFXOWXUH�´�

�
)LJXUH�����+XQJHU��3RYHUW\�DQG�8QHPSOR\PHQW�DV�
3HUFHQWDJH�RI�WKH�3RSXODWLRQ�RI�*UDQ�%XHQRV�$LUHV�

�����������
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XQGHU�WKH�KXQJHU�OLQH XQGHU�SRYHUW\�OLQH XQHPSOR\PHQW�UDWH
�

�

6RXUFH��,1'(&��������
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�
����6RMD�6ROLGDULD��)DLOV�WR�,PSURYH�1XWULWLRQDO�6WDWXV�
$V�KXQJHU�DQG�SRYHUW\�ZRUVHQHG�DFURVV�WKH�FRXQWU\��WKH�$UJHQWLQHDQ�1R�7LOO�)DUPHUV�$VVRFLDWLRQ��RU�
$$35(6,'���� ODXQFKHG� D� FDPSDLJQ� XQGHU� WKH� QDPH� RI� ³6RMD� 6ROLGDULD´� LQ� )HEUXDU\� ������ 7KH�
FDPSDLJQ� FDOOHG� XSRQ� VR\EHDQ� IDUPHUV� WR� GRQDWH� ����� RI� WKDW� \HDU¶V� KDUYHVW� WR� IHHG� WKH� SRRU��
HVSHFLDOO\� FKLOGUHQ� �+XHUJR�� ������� 6R\EHDQV�� KRZHYHU�� DUH� QRW� SDUW� RI� WKH� $UJHQWLQHDQ� GLHW��
$FFRUGLQJO\�� WKH� FDPSDLJQ� UHTXLUHG� D� PDVVLYH� HGXFDWLRQDO� HIIRUW� IRFXVLQJ� RQ� KRZ� WR� SUHSDUH� UDZ�
VR\EHDQV�LQWR�HGLEOH�IRRGV���

�
7KH�$UJHQWLQHDQ�6RFLHW\�IRU�WKH�8VH�DQG�'HYHORSPHQW�RI�6R\EHDQV��6$'(62��ZDV�RQH�RI�WKH�JURXSV�
FRRUGLQDWLQJ�WKH�HGXFDWLRQDO�FDPSDLJQ��7KLV�JURXS�FODLPHG�WKDW�VR\EHDQV�FRXOG�UHSODFH�PLON�DQG�PHDW�
LQ�KHDOWK\�GLHWV� DQG� UHGXFH� WKH� LQFLGHQFH�RI�PDOQXWULWLRQ� �6$'(62���������7HDPV�RI� SHRSOH�EHJDQ�
WUDLQLQJ�KRXVHZLYHV�DQG� FRRNV� LQ� WKH�SUHSDUDWLRQ�RI� VR\EHDQ�EDVHG�GLVKHV�� D�SURFHVV� WKDW� LQFOXGHV�
VRDNLQJ�DQG�FRRNLQJ�RU�EDNLQJ�RI�WKH�VR\EHDQV�WR�PDNH�WKHP�PRUH�SDODWDEOH��3DUWLFLSDQWV�ZHUH�DOVR�
WROG� WKDW� VR\EHDQV� ZRXOG� SURYLGH� QRW� RQO\� SURWHLQ� EXW� DOVR� LURQ�� FDOFLXP�� ]LQF� DQG� PDQ\� RWKHU�
HVVHQWLDO� QXWULHQWV�� 7KH� RUJDQLVHUV� FODLPHG� WKDW� PRUH� WKDQ� D� PLOOLRQ� SHRSOH� SDUWLFLSDWHG� LQ� WKH�
SURJUDP�DQG�WKH�LQLWLDO�SUHVV�FRYHUDJH�RI�WKH�FDPSDLJQ�ZDV�³PDVVLYH´��%DFNZHOO�HW�DO����������
�
6HYHUDO�QXWULWLRQLVWV�DQG�SHGLDWULFLDQV� UDLVHG� FRQFHUQV�DERXW� WKH�SURJUDP�DQG�QRWHG� LQDFFXUDFLHV� LQ�
WKH�FODLPV�PDGH�DV�SDUW�RI�WKH�HGXFDWLRQDO�FDPSDLJQ��)RU�H[DPSOH��VR\PLON�GRHV�QRW�FRQWDLQ�FDOFLXP��
7KH\� DOVR� QRWHG� H[WHQVLYH� UHVHDUFK� GRFXPHQWLQJ� WKDW� FRQVXPSWLRQ� RI� UDZ� RU� OLJKWO\� SURFHVVHG� RU�
FRRNHG� VR\EHDQV� FDQ� UHGXFH� WKH� XSWDNH� RI� VHYHUDO� YLWDPLQV� DQG� PLQHUDOV� DQG� OHDG� WR� H[FHVVLYH�
LQWDNHV�RI�SK\WRHVWURJHQV�IRU�ZRPHQ�DQG�FKLOGKRRG��7KHLU�FRQFHUQV�DQG�ZDUQLQJV�KDG�QR�DSSDUHQW�
LPSDFW�RQ�WKH�FDPSDLJQ�XQWLO�D�81,&()�VSRQVRUHG��)RUXP�IRU�D�1DWLRQDO�)RRG�DQG�1XWULWLRQ�3ODQ��ZDV�
KHOG�XQGHU�WKH�DXVSLFHV�RI�WKH�ZLIH�RI�WKHQ�3UHVLGHQW�'XKDOGH��7KH�IRUXP�ZDV�KHOG�LQ�-XO\������DQG�
UHVSHFWHG� LQWHUQDWLRQDO� H[SHUWV� VSHDNLQJ� RQ� EHKDOI� RI� 81,&()� ZDUQHG� WKDW� VR\EHDQV� ZHUH� E\� QR�
PHDQV� D� SDQDFHD� IRU� PDOQXWULWLRQ� DQG� VKRXOG� RQO\� VHUYH� DV� D� FRPSOHPHQW� WR� D� GLYHUVLILHG� DQG�
RWKHUZLVH� EDODQFHG� GLHW� �&RQVHMR� 1DFLRQDO� GH� &RRUGLQDFLyQ� GH� 3ROtWLFDV� 6RFLDOHV�� ������� :KLOH�
VR\EHDQV�FDQ�SURYLGH�YDOXDEOH�SURWHLQ�ZKHQ�SURSHUO\�SUHSDUHG�DQG�FRQVXPHG��VR\EHDQV�DUH�QRW�SDUW�
RI� WKH� WUDGLWLRQDO� $UJHQWLQHDQ� GLHW� DQG� SHRSOH� ODFN� WKH� NQRZOHGJH� DQG� VRSKLVWLFDWLRQ� RI� $VLDQV� LQ�
VR\EHDQ� SURFHVVLQJ� DQG� IRRG� PDQXIDFWXULQJ�� 6R\EHDQV� DQG� VR\�EDVHG� IRRGV� DUH� DOVR� GHILFLHQW� LQ�
PDQ\�RWKHU�QXWULHQWV�DQG�FDQ� LQWHUIHUH�ZLWK� WKH�DEVRUSWLRQ�RI� LURQ�DQG�]LQF��6SHDNHUV�DW� WKH� IRUXP�
DOVR�SRLQWHG�RXW�WKDW�VR\PLON�VKRXOG�QRW�EH�UHFRPPHQGHG�DV�D�VXEVWLWXWH�IRU�PLON��JLYHQ� LWV� ODFN�RI�
FDOFLXP���
�
/DVW�� WKH� VFLHQWLVWV� ZDUQHG� WKDW� VR\� FRQVXPSWLRQ� LV� QRW� UHFRPPHQGHG� IRU� FKLOGUHQ� XQGHU� ��� DQG�
HVSHFLDOO\�WKRVH�XQGHU���\HDUV�RI�DJH��EHFDXVH�RI�WKH�SRWHQWLDO�HVWURJHQLF�HIIHFWV�RI�WKH�LVRIODYRQHV�LQ�
VR\EHDQV��([SHUWV�DW�WKH�IRUXP�UHFRPPHQGHG�WR�WKH�FDPSDLJQ�RUJDQL]HUV�WKDW�WKH\�PDNH�GRQDWLRQV�
RI�RWKHU�IRRGV���
�
'HVSLWH�KHDY\�DGYHUWLVLQJ��WKH�6RMD�6ROLGDULD�FDPSDLJQ�OHG�WR�WKH�GRQDWLRQ�RI�RQO\�VRPH�����WRQV�RI�
VR\EHDQV��0DMRU�DJULEXVLQHVV�ILUPV�DQG�VR\EHDQ�SURFHVVRUV�DQG�H[SRUWHUV�SURYLGHG�RQO\�ZHDN�VXSSRUW�
WR�WKH�FDPSDLJQ����&DUJLOO��0RQVDQWR�DQG�%XQJH�SURYLGHG�H[DFWO\����WRQV�HDFK��6RMD�6ROLGDULD���������
2QO\������WRQV�ZHUH�GRQDWHG�EHWZHHQ�0DUFK������DQG�1RYHPEHU������ LQ�DQG�DURXQG�5RVDULR�� WKH�
FHQWHU� RI� WKH� QDWLRQ¶V� VR\EHDQ� FUXVKLQJ� DQG� H[SRUWLQJ� LQGXVWU\� �6RMD� 6ROLGDULD�� ����D��� 7RWDO� GDLO\�
VR\EHDQ� SURFHVVLQJ� FDSDFLW\� LQ� WKLV� SDUW� RI� $UJHQWLQD� ZDV� DERXW� ������� WRQV� SHU� GD\� GXULQJ� WKLV�
SHULRG��&LDUD���������

������������������������������������������������������
��� �$UJHQWLQHDQ�1R�7LOO�)DUPHUV�$VVRFLDWLRQ����KWWS���ZZZ�DDSUHVLG�RUJ�DU���
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�
(��3HVWLFLGH�8VH��,PSDFWV��DQG�/LNHO\�7UHQGV�
�
7KH� EDVLF� SXUSRVH� RI� 5RXQGXS� 5HDG\� WHFKQRORJ\� LV� WR�PDNH� LW� SRVVLEOH� IRU� IDUPHUV� WR� UHO\�PRUH�
KHDYLO\� RQ� KHUELFLGHV� IRU� ZHHG� FRQWURO�� DQG� LQ� SDUWLFXODU�� RQ� JO\SKRVDWH� �5RXQGXS�� KHUELFLGH��
,QFUHDVHG�UHOLDQFH�RQ�KHUELFLGHV�LV�DOVR�D�GLVDGYDQWDJH�RI�QR�WLOO�SODQWLQJ�V\VWHPV��7KH�PRUH�IDUPHUV�
GHSHQG�RQ�D�VLQJOH�KHUELFLGH��WKH�PRUH�SURQRXQFHG�WKH�HFRORJLFDO�VKLIWV� OLNHO\�WR�EH�WULJJHUHG�E\�LWV�
XVH�� 7KH� HFRORJLFDO� VKLIWV� DQG� DGDSWDWLRQV� WULJJHUHG� E\� KHDY\� XVH� RI� JO\SKRVDWH� DUH� QRW� VLPSO\� RI�
DFDGHPLF�LQWHUHVW��7KH\�KDYH�WDQJLEOH�FRQVHTXHQFHV�LQFOXGLQJ�OHVV�HIIHFWLYH�DQG�UHOLDEOH�ZHHG�FRQWURO��
WKH�QHHG�WR�VSUD\�LQFUHDVLQJO\�PRUH�KHUELFLGH�IURP�\HDU�WR�\HDU��KLJKHU�FDVK�H[SHQGLWXUHV��PRUH�KDUP�
WR�QRQWDUJHW�RUJDQLVPV��DQG�JUHDWHU�ULVN�RI�\LHOG�ORVVHV��

�
,W� LV� ZLGHO\� DFNQRZOHGJHG� WKDW� 5RXQGXS� 5HDG\� VR\EHDQV� KDYH� GULYHQ� GUDPDWLF� LQFUHDVHV� LQ� WKH�
FRQVXPSWLRQ�RI�DJURFKHPLFDOV�LQ�$UJHQWLQD��2QH�DQDO\VW�SURMHFWHG�WKDW�DURXQG�������RI�WKH�WRWDO�RI�
YROXPH� RI� SHVWLFLGHV� DSSOLHG� E\� IDUPHUV� LQ� $UJHQWLQD� LQ� WKH� ODWH� ����V� ZHUH� XVHG� WR� JURZ� 55�
VR\EHDQV� �3HQJXH�� ������� &$6$)(� LV� D� SULYDWH� RUJDQL]DWLRQ� DIILOLDWHG� ZLWK� &URS/LIH�� D� JOREDO�
FRQVRUWLXP� RI� SHVWLFLGH� LQGXVWU\� WUDGH� DVVRFLDWLRQV�� ,W� LV� UHVSRQVLEOH� IRU� JDWKHULQJ� VWDWLVWLFV� RQ�
SHVWLFLGH�DQG�IHUWLOL]HU�VDOHV� LQ�$UJHQWLQD��ZKLFK�DUH�UHSRUWHG� LQ�DQQXDO� UHSRUWV�RQ�WKH�DJURFKHPLFDO�
PDUNHW��$FFRUGLQJ�WR�WKHLU������UHSRUW��JO\SKRVDWH�EDVHG�SURGXFWV�DFFRXQWHG�IRU�������RI�WKH�WRWDO�
YROXPH�RI�SHVWLFLGHV�VROG��&$6$)(���������7KLV�SHUFHQW�LQFUHDVHG�WR�����LQ�������&$6$)(����������
�
7DEOH����7RS�7HQ�+HUELFLGHV�6ROG�LQ�$UJHQWLQD�LQ�������OLWUHV�RI�IRUPXODWHG�SURGXFW��
� &RQFHQWUDWLRQ� 3ULQFLSOH�&URSV� 6DOHV�LQ������
*O\SKRVDWH�3URGXFWV� � � �

*O\SKRVDWH� ���� 6R\EHDQV� ������������
*O\SKRVDWH� ������ 6R\EHDQV� �����������
*O\SKRVDWH� ���� 6R\EHDQV� ��������

*O\SKRVDWH���,PD]HWKDS\U� ��������� 6R\EHDQV� ����������
$WUD]LQH� ���� &RUQ� ����������
����'�HVWHU� ����� 6R\EHDQV��&RUQ� ����������
$FHWRFKORU� ���� &RUQ� ����������
$FHWRFKORU���$QWLGRWR� ���� &RUQ� ����������
6�PHWRODFKORU�	�$WUD]LQH� ���������� &RUQ� ����������
)OXRUFORULGRQD� ���� &RUQ��"� ��������
� � � �
7RWDO�7RS�7HQ�+HUELFLGH�3URGXFWV� � � ������������
*O\SKRVDWH�6KDUH�RI�7RS�7HQ� � � ����
�

�
0XFK� OLNH� LQ� WKH� 8�6��� KHUELFLGHV� DFFRXQW� IRU� DERXW� WZR�WKLUGV� RI� WRWDO� SHVWLFLGH� VDOHV� LQ� $UJHQWLQD�
�&$6$)(���������7DEOH���SUHVHQWV�DQ�RYHUYLHZ�RI�WKH�YROXPH�VROG�RI�WKH�WRS�WHQ�KHUELFLGH�SURGXFWV�LQ�
$UJHQWLQD� LQ� ������ 1RWH� WKDW� WKUHH� GLIIHUHQW� FRQFHQWUDWLRQV� RI� JO\SKRVDWH� PDGH� WKH� WRS� WHQ�� ,Q�
DGGLWLRQ�� WKH� WRS� WHQ� LQFOXGHV� D� FRPELQDWLRQ� SURGXFW� LQFOXGLQJ� JO\SKRVDWH� DQG� LPD]HWKDS\U�� �6HH�
$SSHQGL[���IRU�PRUH�GHWDLOHG�GDWD�RQ�DOO�PDMRU�KHUELFLGHV�VROG�LQ�$UJHQWLQD�IURP������WKURXJK������
DQG� WKH� EDVLV� IRU� WKH� HVWLPDWHV� RI� KHUELFLGH� XVH� UHSRUWHG� LQ� WKLV� VHFWLRQ��� 3URGXFWV� FRQWDLQLQJ�
JO\SKRVDWH�DFFRXQWHG�IRU�����RI�WKH�YROXPH�DSSOLHG�DFURVV�WKH�WRS�WHQ�KHUELFLGH�SURGXFWV�LQ�������
0RUHRYHU��JO\SKRVDWH�KDV�DFFRXQWHG�IRU�YLUWXDOO\�DOO�WKH�JURZWK�LQ�WKH�YROXPH�RI�SHVWLFLGHV�DSSOLHG�LQ�
WKH�FRXQWU\�VLQFH��������
�
���5RXQGXS�8VH�LQ�$UJHQWLQD�������±������
)RXU�PDMRU�JO\SKRVDWH�EDVHG�KHUELFLGH�SURGXFWV�KDYH�EHHQ�VROG� LQ�$UJHQWLQD� LQ�UHFHQW�\HDUV��7KHVH�
LQFOXGH� WKUHH� FRQFHQWUDWLRQV� RI� JO\SKRVDWH� ±� ���� �E\� IDU� WKH� PDMRU� SURGXFW��� ����� DQG� ������
FRQFHQWUDWLRQV��$�FRPELQDWLRQ�SURGXFW�FRQWDLQLQJ�����JO\SKRVDWH�DQG����LPD]HWKDS\U�KDV�DOVR�EHHQ�
DPRQJ�WKH�WRS�WHQ�SURGXFWV�VROG�LQ�VHYHUDO�\HDUV��&$6$)(����������

�
/LPLWHG� RIILFLDO� GDWD� DUH� DYDLODEOH� RQ� KHUELFLGH� VDOHV� DQG� XVH� LQ� $UJHQWLQD� DQG� WKHUH� LV� QR� GDWD� RQ�
KHUELFLGH�XVH�E\�FURS��$FFRUGLQJO\��LQGLUHFW�PHWKRGV�PXVW�EH�XVHG�WR�SURMHFW�WUHQGV�LQ�JO\SKRVDWH�XVH�
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LQ� WKH� SURGXFWLRQ� RI� 55� VR\EHDQV�� 7KH� PRVW� UHOLDEOH� QDWLRQDO� GDWD� RQ� KHUELFLGH� VDOHV� LV� FRPSLOHG�
DQQXDOO\� E\� &$6$)(���� ZKLFK� UHSRUWV� SHVWLFLGH� VDOHV� E\� OLWHUV� RI� IRUPXODWHG� SURGXFW� DW� D� JLYHQ�
FRQFHQWUDWLRQ� OHYHO� RI� DFWLYH� LQJUHGLHQW�� 7KURXJKRXW� WKLV� UHSRUW�� LW� LV� DVVXPHG� WKDW� WKH� YROXPH� RI�
SHVWLFLGH�VDOHV� UHSRUWHG�E\�&$6$)(� LV� WKH� VDPH� DV� WKH� YROXPH�RI� SHVWLFLGH�XVH�� &$6$)(� LQFOXGHV�
VDOHV�RI�ERWK�SHVWLFLGHV�PDQXIDFWXUHG�LQ�$UJHQWLQD�DQG�SURGXFWV�WKDW�DUH�LPSRUWHG��

�
+HUELFLGH�XVH�RQ�5RXQGXS�5HDG\�VR\EHDQV�LQ�$UJHQWLQD�FDQ�EH�SURMHFWHG�E\�GUDZLQJ�RQ�&$6$)(�GDWD�
RQ�SHVWLFLGH�XVH��JRYHUQPHQW�GDWD�RQ�WKH�DUHD�SODQWHG�WR�VR\EHDQV��UHSRUWV�DQG�DUWLFOHV�ZULWWHQ�E\�
DJULFXOWXUDO�HQJLQHHUV�IDPLOLDU�ZLWK�ZHHG�PDQDJHPHQW�V\VWHPV��DQG�WKH�UHVXOWV�RI�SULYDWH�VXUYH\V�DQG�
UHVHDUFK�SURMHFWV��7KH�EDVLF�DSSURDFK�LV�VLPSOH���

�
)LUVW�� WKH� QXPEHU� RI� 55� VR\EHDQ� KHFWDUHV� SURGXFHG� HDFK� \HDU� LV� FDOFXODWHG� EDVHG� RQ� WKH� WRWDO�
KHFWDUHV� RI� VR\EHDQV� SODQWHG� DQG� WKH� HVWLPDWHG� SHUFHQW� SODQWHG� WR� 5RXQGXS� 5HDG\� YDULHWLHV�� 7KH�
DYHUDJH�QXPEHU�RI�JO\SKRVDWH�DSSOLFDWLRQV�RQ�HDFK�KHFWDUH�SODQWHG�PXVW�EH�SURMHFWHG��DORQJ�ZLWK�WKH�
DYHUDJH�UDWH�RI�DSSOLFDWLRQ�PHDVXUHG�LQ�NLORJUDPV�SHU�KHFWDUH��7KHVH�WKUHH�HVWLPDWHV�±�55�KHFWDUHV�
SODQWHG�� DYHUDJH�QXPEHU�RI� DSSOLFDWLRQV�� DQG� WKH� DYHUDJH� UDWH�RI� DSSOLFDWLRQ� ±� DUH� WKHQ�PXOWLSOLHG�
WRJHWKHU�WR�SURGXFH�DQ�HVWLPDWH�RI�WKH�WRWDO�YROXPH�RI�JO\SKRVDWH�DSSOLHG�LQ�D�JLYHQ�\HDU��7KH�YROXPH�
RI�RWKHU�KHUELFLGHV�DSSOLHG�RQ�55�VR\EHDQ�ILHOGV�LV�SURMHFWHG�LQ�WKH�VDPH�ZD\��7KH�DERYH�HVWLPDWHV�
FDQ� WKHQ� EH� FRPSDUHG� WR� WKH� VDOHV� GDWD� UHSRUWHG� E\� &$6$)(�� (DFK� \HDU�� &$6$)(� UHSRUWV� WKH�
DSSUR[LPDWH� VKDUH� RI� KHUELFLGH� VDOHV� DFFRXQWHG� IRU� E\� WKH� ³*O\SKRVDWH� 3KHQRPHQRQ´� DQG� 55�
VR\EHDQV��D�FURS�UHIHUUHG�WR�DV�³WKH�TXHHQ�RI�$UJHQWLQH�DJULFXOWXUH´�LQ�&$6$)(¶V������UHSRUW��

�
$� VXUYH\� RI� VR\EHDQ� SURGXFHUV� LQ� $UJHQWLQD� FDUULHG� RXW� LQ� ����� LV� DQRWKHU� LPSRUWDQW� VRXUFH� RI�
LQIRUPDWLRQ� RQ� DFWXDO� ILHOG� XVH� RI� KHUELFLGHV� LQ� WKH� SURGXFWLRQ� RI� 55� VR\EHDQV�� 7KH� VXUYH\� ZDV�
GHVLJQHG�DQG�FDUULHG�RXW�E\�'U��0DWLQ�4DLP��D�UHVHDUFKHU�QRZ�ZLWK�WKH�8QLYHUVLW\�RI�+RKHQKHLP�LQ�
6WXWWJDUW��*HUPDQ\��'U��4DLP¶V�SURMHFW�ZDV�FRQGXFWHG�MRLQWO\�ZLWK�D�8�6��DJULFXOWXUDO�HFRQRPLVW��'U��
*UHJ� 7UD[OHU�� 4DLP� DQG� 7UD[OHU� FRPSLOHG� GDWD� DQG� FRQGXFWHG� DQ� DQDO\VLV� RI� WKH� HFRQRPLF� DQG�
HQYLURQPHQWDO� LPSDFWV� RI� 55� VR\EHDQV� LQ� $UJHQWLQD�� )LIW\�QLQH� IDUPHUV� ZHUH� VXUYH\HG� LQ� WKUHH�
SURYLQFHV� ±� %XHQRV� $LUHV�� 6DQWD� )H�� DQG� &KDFR� �4DLP� DQG� 7UD[OHU�� ������� 0RVW� RI� WKH� IDUPHUV�
VXUYH\HG�KDG�VWRSSHG�JURZLQJ�FRQYHQWLRQDO�VR\EHDQV�RQH�WR�WZR�\HDUV�HDUOLHU��VR�WKH�UHVXOWV�UHIOHFW�
55�VR\EHDQ�SURGXFWLRQ�DIWHU�RQH�WR�WKUHH�\HDUV�RI�FRPPHUFLDO�XVH��7KH�DYHUDJH�IDUP�VXUYH\HG�ZDV�
����KHFWDUHV�LQ�VL]H�DQG�SURGXFHG�����KHFWDUHV�RI�VR\EHDQV��VXJJHVWLQJ�WKDW�WZR�\HDU�URWDWLRQV�ZHUH�
FRPPRQ���

�
7KH�4DLP�DQG�7UD[OHU�SDSHU�SUHVHQWV�WKH�RQO\�ILHOG�OHYHO�GDWD�WKDW�DUH�SXEOLFO\�DYDLODEOH�RQ�KHUELFLGH�
XVH�RQ�55�VR\EHDQV�LQ�$UJHQWLQD��7KLV�GDWD�ZDV�UHOLHG�XSRQ�LQ�DQ�DQDO\VLV�FRPSDULQJ�WKH�YROXPH�RI�
KHUELFLGHV�DSSOLHG�RQ�55�DQG� FRQYHQWLRQDO� VR\EHDQV� LQ� WKH�8�6�� DQG�$UJHQWLQD��7KH� UHVXOWV� FDQ�EH�
IRXQG� LQ� WKH� SDSHU� ³(FRQRPLF� DQG� (QYLURQPHQWDO� ,PSDFWV� RI� )LUVW� *HQHUDWLRQ� *HQHWLFDOO\� 0RGLILHG�
&URSV��/HVVRQV�IURP�WKH�8QLWHG�6WDWHV´��%HQEURRN���������ZKLFK�ZDV�GHOLYHUHG�DW�D�'HFHPEHU������
ZRUNVKRS�LQ�%XHQRV�$LUHV��7DEOH���EHORZ�SUHVHQWV�GHWDLOV�RQ�KHUELFLGH�XVH�RQ�55�VR\EHDQV�LQ�WKH�8�6��
DQG�$UJHQWLQD�DQG�GUDZV�RQ�GDWD�IURP�WKH�8�6��'HSDUWPHQW�RI�$JULFXOWXUH�DQG�WKH�4DLP�DQG�7UD[OHU�
VXUYH\���

�
7DEOH���FRYHUV�KHUELFLGH�XVH�RQ�VR\EHDQ�DFUHV�SODQWHG�XVLQJ�FRQYHQWLRQDO�WLOODJH�DQG�QR�WLOO�LQ�������
,Q�ERWK�FRXQWULHV��D�KLJKHU�SHUFHQWDJH�RI�QR�WLOO�DFUHV�DUH�SODQWHG�WR�55�YDULHWLHV� WKDQ�DFUHV�JURZQ�
XQGHU� FRQYHQWLRQDO� WLOODJH� DQG� SODQWLQJ� V\VWHPV�� 7KH� GDWD� LQ� WKH� ODVW� WZR� OLQHV� LQ� WKH� WDEOH� UHIOHFW�
RYHUDOO�55�VR\EHDQ�SURGXFWLRQ�LQ�������7KH�HVWLPDWHV�RI�WKH�DYHUDJH�QXPEHU�RI�DSSOLFDWLRQV�DQG�WKH�
DYHUDJH�UDWH�RI�DSSOLFDWLRQ�LQ�$UJHQWLQD�ZHUH�LQFRUSRUDWHG�LQ�WKLV�UHSRUW¶V�HVWLPDWHV�RI�WKH�YROXPH�RI�
KHUELFLGH�DSSOLFDWLRQV�LQ�WKH�SURGXFWLRQ�RI�55�VR\EHDQV�IURP������WKURXJK��������

�
�
�
�
�
�
�
�

������������������������������������������������������
��� �$FFHVV�WKH�&$6$)(�ZHEVLWH�DW�KWWS���ZZZ�FDVDIH�RUJ��
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7DEOH����$GRSWLRQ�RI�+HUELFLGH�7ROHUDQW�6R\EHDQV�DQG�*O\SKRVDWH�5DWHV�RI�$SSOLFDWLRQ�LQ�WKH�
8QLWHG�6WDWHV�DQG�$UJHQWLQD�E\�7\SH�RI�7LOODJH�6\VWHP��&URS�<HDU������(VWLPDWHV�

*O\SKRVDWH�$FWLYH�,QJUHGLHQW��
6R\EHDQ�
+HFWDUHV�
3ODQWHG�

3HUFHQW�
+HFWDUHV�
3ODQWHG�WR�

55�
6R\EHDQV�

1XPEHU�RI�
$SSOLFDWLRQV�

$YHUDJH�
5DWH�RI�

$SSOLFDWLRQ�
�.J�SHU�
KHFWDUH��

.LORJUDPV�
$SSOLHG�

3RXQGV�
$SSOLHG�

&RQYHQWLRQDO��
&RQVHUYDWLRQ�

7LOODJH�
� � � � � �

$UJHQWLQD� ���������� ������ ���� ����� ���������� �����������
8QLWHG�6WDWHV� ����������� ������ ���� ����� ���������� �����������
� � � � � � �
1R�WLOO�ZLWK�
5RXQGXS�
%XUQGRZQ�

� � � � � �

$UJHQWLQD� ���������� ������ ���� ����� ����������� �����������
8QLWHG�6WDWHV� ���������� ������ �� ����� ���������� �����������
� � � � � � �

$OO�7LOODJH�
6\VWHPV�

� � � � � �
$UJHQWLQD� ����������� ������ ���� ����� ����������� �����������
8QLWHG�6WDWHV� ����������� ������ ���� ����� ����������� �����������
� � � � � � �
6RXUFH��%HQEURRN���������

�
2Q� DYHUDJH� VR\EHDQ� SURGXFHUV� LQ� $UJHQWLQD� PDGH� ���� JO\SKRVDWH� DSSOLFDWLRQV� SHU� \HDU� LQ� ������
FRPSDUHG�WR�DQ�DYHUDJH�RI�����LQ�WKH�8QLWHG�6WDWHV��7KH�GLIIHUHQFH�UHIOHFWV�WKH�PXFK�JUHDWHU�SHUFHQW�
RI� $UJHQWLQD� VR\EHDQ� KHFWDUHV� SODQWHG� XVLQJ� WKH� QR�WLOO� V\VWHP�� FRPSDUHG� WR� VR\EHDQV� LQ� WKH� 8�6��
(VVHQWLDOO\�DOO�QR�WLOO�KHFWDUHV�DUH�WUHDWHG�ZLWK�D�EXUQGRZQ�DSSOLFDWLRQ���RI�JO\SKRVDWH�KHUELFLGH�VRRQ�
EHIRUH� RU� DW� SODQWLQJ�� DV�ZHOO� DV� RQH� RU� WZR� DSSOLFDWLRQV� GXULQJ� WKH� VHDVRQ�� ,Q� $UJHQWLQD� LQ� ������
DERXW�����RI�WKH�55�VR\EHDQ�KHFWDUHV�UHTXLUHG�WZR�WUHDWPHQWV�GXULQJ�WKH�VHDVRQ��DFFRUGLQJ�WR�WKH�
4DLP�DQG�7UD[OHU�VXUYH\�UHVXOWV���

�
7KH�GDWD�RQ�KHUELFLGH�XVH�LQ������ZDV�FRPELQHG�ZLWK�GDWD�IURP�&$6$)(�RQ�WKH�YROXPH�RI�KHUELFLGHV�
DSSOLHG� LQ������ WR�SURGXFH�DQ�HVWLPDWH�RI� WKH�VKDUH�RI� WRWDO�JO\SKRVDWH�VDOHV� WKDW�ZHUH�DVVRFLDWHG�
ZLWK�55�VR\EHDQV��7RWDO�JO\SKRVDWH�VDOHV�LQ������DFURVV�DOO�FURSV�ZHUH����PLOOLRQ�NLORJUDPV��DV�VKRZQ�
LQ� $SSHQGL[�7DEOH� ��� ,Q� WKLV� DSSHQGL[� WDEOH�� WKH� OLWHUV� VROG� RI� IRXU� JO\SKRVDWH�EDVHG�KHUELFLGHV�� DV�
UHSRUWHG�E\�&$6$)(��DUH�FRQYHUWHG�WR�NLORJUDPV�RI�JO\SKRVDWH�DFWLYH�LQJUHGLHQW���

�
7DEOH� �� VKRZV� WKH� UDSLG� LQFUHDVH� LQ� WRWDO� KHUELFLGH� XVH� RQ� VR\EHDQV� IURP� �������� WR� �����������
��������DQG����������7KH� WDEOH� UHSRUWV� WKH�KHFWDUHV�SODQWHG� WR�55�VR\EHDQV�� WKH�DYHUDJH� UDWH�RI�
JO\SKRVDWH� DSSOLFDWLRQ� LQ� NLORJUDPV� RI� DFWLYH� LQJUHGLHQW�� DYHUDJH� QXPEHU� RI� DSSOLFDWLRQV�� PLOOLRQ�
NLORJUDPV� DSSOLHG�� DQG� WKH� SHUFHQW� RI� JO\SKRVDWH� DSSOLHG� WR� VR\EHDQV�� 7KH� YROXPH� RI� JO\SKRVDWH�
DSSOLHG�WR�VR\EHDQV�LQFUHDVHG������IURP������WR�������$SSHQGL[�7DEOH���UHSRUWV�WKH�VDPH�GDWD�IRU�
DOO�\HDUV�DQG�GHVFULEHV�GDWD�VRXUFHV�DQG�DVVXPSWLRQV�XVHG�LQ�PDNLQJ�WKH�HVWLPDWHV���

�
�

�
�
�
�
�

������������������������������������������������������
��� �,Q�ILHOGV�SODQWHG�XVLQJ�WKH�QR�WLOO�V\VWHP��HDUO\�ZHHGV�WKDW�KDYH�EHJXQ�JURZLQJ�PXVW�EH�FKHPLFDOO\�FRQWUROOHG�SULRU�WR��RU�DV�
SDUW�RI�WKH�SODQWLQJ�RSHUDWLRQ��7KH�VSUD\LQJ�RI�D�EURDG�VSHFWUXP�KHUELFLGH�SULRU�WR�SODQWLQJ�LV�FDOOHG�D�³EXUQGRZQ´�DSSOLFDWLRQ��
VLQFH�WKH�FKHPLFDO�NLOOV��RU�EXUQV�GRZQ��ZKDWHYHU�ZHHGV�DUH�WKHQ�SUHVHQW�DQG�JURZLQJ�LQ�WKH�ILHOG��



� ��

7DEOH����&KDQJHV�LQ�+HUELFLGH�8VH�7ULJJHUHG�E\�WKH�([SDQVLRQ�RI�1R�7LOO�DQG�5RXQGXS�5HDG\�
6R\EHDQV�LQ�$UJHQWLQD������WR������
� �������� ���������� �������� ��������

$UHD�3ODQWHG� � � � �
0LOOLRQ�+HFWDUHV�3ODQWHG�WR�55�6R\EHDQV� ������ ������ ������� �������

*O\SKRVDWH�$SSOLHG� � � � �
$YHUDJH�5DWH�RI�*O\SKRVDWH�$SSOLFDWLRQ�
�NJ�KHFWDUH� ����� ���� ����� �����
$YHUDJH�1XPEHU�RI�$SSOLFDWLRQV� ���� ���� ����� ����
0LOOLRQ�NJV�RI�*O\SKRVDWH�$SSOLHG�WR�
6R\EHDQV� ����� ������ ������ ������
3HUFHQW�7RWDO�*O\SKRVDWH�8VH�RQ�6R\EHDQV� ������ ������ ������ ������

2WKHU�+HUELFLGHV�RQ�55�+HFWDUHV� � � � �
3HUFHQW�6R\EHDQ�$FUHV�7UHDWHG� ����� ������ ������ ������
$YHUDJH�5DWH�RI�$SSOLFDWLRQ��NJ�KHFWDUH�� ����� ����� ����� �����
0LOOLRQ�NJV�RI�2WKHU�+HUELFLGHV�$SSOLHG� ������ ����� ����� �����

$OO�+HUELFLGHV�RQ�55�+HFWDUHV� � � � �
0LOOLRQ�NJV�RI�+HUELFLGH�$SSOLHG�WR�6R\EHDQV� ���� ����� ����� �����
1RWHV�� � � � �
���+HFWDUHV�SODQWHG�WR�55�VR\EHDQV�DUH�EDVHG�RQ�KHFWDUHV�SODQWHG�WR�DOO�VR\EHDQV�LQ�$SSHQGL[�7DEOH����FRXSOHG�ZLWK�,6$$$�
GDWD�RQ�WKH�SHUFHQW�RI�VR\EHDQV�SODQWHG�WR�55�YDULHWLHV�
���6HH�$SSHQGL[�7DEOH���IRU�VRXUFHV�RI�GDWD�DQG�FDOFXODWLRQV�UHJDUGLQJ�KHUELFLGH�XVH��

�
)LJXUH���SUHVHQWV�WKH�YROXPH�RI�JO\SKRVDWH�DSSOLHG�RQ�DOO�FURSV�DQG�55�VR\EHDQV�LQ�PLOOLRQV�RI�
NLORJUDPV�RI�DFWLYH�LQJUHGLHQW�IURP���������WKURXJK����������7KH������PLOOLRQ�NLORJUDPV�RI�
JO\SKRVDWH�DSSOLHG�RQ�VR\EHDQV�LQ���������LV�URXJKO\�HTXLYDOHQW�WR�����PLOOLRQ�OLWHUV�RI�IRUPXODWHG�
SURGXFW�WKDW�FRQWDLQV�����JO\SKRVDWH�DFWLYH�LQJUHGLHQW�E\�ZHLJKW��)URP������WKURXJK�������WKH�
YROXPH�RI�JO\SKRVDWH�DSSOLHG�RQ�DOO�FURSV�LQFUHDVHG�WHQ�IROG��7KH�LQFUHDVH�IURP�����������WR�
����������ZDV�D�UHPDUNDEOH����SHUFHQW��UHIOHFWLQJ�D�PDMRU�UHFRYHU\�RI�WKH�DJURFKHPLFDO�VHFWRU��
FRXSOHG�ZLWK�VWURQJ�FURS�SULFHV�DQG�ULVLQJ�IDUP�LQFRPHV��DFFRUGLQJ�WR�&$6$)(¶V�VXPPDU\�IRU�FURS�
\HDU����������7RWDO�JO\SKRVDWH�XVH�RQ�VR\EHDQV�LQFUHDVHG����IROG�IURP���������WR���������DQG�����
IURP���������WR����������7KH�RWKHU�UDSLGO\�JURZLQJ�XVH�RI�JO\SKRVDWH�LQ�UHFHQW�\HDUV�KDV�EHHQ�
FKHPLFDO�IDOORZ����DQRWKHU�XVH�ZKLFK�RIWHQ�LV�DVVRFLDWHG�ZLWK�WKH�H[SDQVLRQ�RI�WKH�ODQG�EDVH�SODQWHG�
WR�55�VR\EHDQV��&$6$)(����������
�
2WKHU�KHUELFLGH�XVH�RQ�55�VR\EHDQ�KHFWDUHV�LV�DOVR�HVWLPDWHG�LQ�7DEOH���DQG�DFFRXQWHG�IRU�OHVV�WKDQ�
���RI�WRWDO�XVH�LQ����������ULVLQJ�JUDGXDOO\�WR�DFFRXQW�IRU����RI�WRWDO�XVH�LQ����������7KHVH�
HVWLPDWHV�RI�WKH�YROXPH�RI�RWKHU�KHUELFLGH�DFWLYH�LQJUHGLHQWV�DSSOLHG�DUH�OLNHO\�FRQVHUYDWLYH��$V�ZHHG�
VKLIWV�DQG�UHVLVWDQFH�EHFRPH�PRUH�ZLGHVSUHDG�LQ�$UJHQWLQD�DQG�OHVVHQ�WKH�HIILFDF\�RI�JO\SKRVDWH�
EDVHG�SURGXFWV��IDUPHUV�ZLOO�KDYH�WR�LQFOXGH�RWKHU�KHUELFLGHV�LQ�WKHLU�VSUD\�SURJUDPV�RQ�D�JURZLQJ�
VKDUH�RI�WRWDO�55�KHFWDUHV��'DWD�IURP�&$6$)(�LQ�UHFHQW�\HDUV�RQ�WKH�YROXPH�RI�RWKHU�VR\EHDQ�
KHUELFLGHV�VROG�VXJJHVWV�WKDW�IDUPHUV�KDYH�EHJXQ�GLYHUVLI\LQJ�KHUELFLGH�VSUD\�SURJUDPV�RQ�55�
VR\EHDQ�KHFWDUHV��6LQFH������WKH�YROXPHV�RI�VHYHUDO�VR\EHDQ�KHUELFLGH�DFWLYH�LQJUHGLHQWV�DQG�
EXUQGRZQ�SURGXFWV�RWKHU�WKDQ�JO\SKRVDWH�KDYH�JRQH�XS�DSSUHFLDEO\�LQ�$UJHQWLQD�±�
�

• 'LFDPED��YROXPH�DSSOLHG�XS�������
�

• ����'��YROXPH�DSSOLHG�XS������DQG�
�

• ,PD]HWKDS\U��RYHU�����LQFUHDVH��
�
,Q� WKH�8�6�� WKH�SHVWLFLGH� LQGXVWU\�KDV� UHVSRQGHG� WR� WKH�ZLGHVSUHDG�XVH�RI�55�VR\EHDQV�E\�

RIIHULQJ�IDUPHUV�GR]HQV�RI�QHZ��VSHFLDOO\�IRUPXODWHG�KHUELFLGHV�PL[WXUHV�GHVLJQHG�WR�DXJPHQW�ZHHG�
FRQWURO� LQ� 55� VR\EHDQ� ILHOGV�� 3UH�PL[� SURGXFWV� KDYH� EHHQ� DJJUHVVLYHO\� PDUNHWHG� DQG� SULFHG�
FRPSHWLWLYHO\�DQG�KDYH�KHOSHG�IDUPHUV�DYRLG�WKH�QHHG�IRU�WZR�RU�PRUH�DSSOLFDWLRQV�RI�JO\SKRVDWH��$�
������������������������������������������������������
��� �&KHPLFDO�IDOORZ�DSSOLFDWLRQV�RI�KHUELFLGHV�LQ�$UJHQWLQD�DUH�W\SLFDOO\�PDGH�LQ�WKH�IDOO��SULRU�WR�ODQG�UHPDLQLQJ�LGOH��RU�IDOORZ��
RYHU�WKH�ZLQWHU�DQG�DV�SDUW�RI�WKH�SURFHVV�LQ�FOHDULQJ�ODQG�RI�XQZDQWHG�EUXVK�DQG�RWKHU�YHJHWDWLRQ��7KH�XVH�RI�KHUELFLGHV�LQ�D�
FKHPLFDO�IDOORZ�WUHDWPHQW�FDQ�EH�DQ�DOWHUQDWLYH�WR�ILHOG�EXUQLQJ��PRZLQJ��WLOODJH��RU�XVH�RI�KHDY\�HTXLSPHQW���



� ��

UHFHQW�DQDO\VLV�RI�WKH�LPSDFWV�RI�KHUELFLGH�WROHUDQW�FURSV�RQ�KHUELFLGH�XVH�LQ�WKH�8�6��HVWLPDWHG�WKDW�
���� SRXQGV� RI� RWKHU� KHUELFLGHV� ZHUH� DSSOLHG� RQ� WKH� DYHUDJH� DFUH� RI� 55� VR\EHDQV�� DFFRXQWLQJ� IRU�
DERXW� ���� RI� WKH� WRWDO� YROXPH� RI� KHUELFLGHV� DSSOLHG� SHU� DFUH� �%HQEURRN�� ������� $FFRUGLQJO\�� 8�6��
IDUPHUV�DUH�UHO\LQJ�DERXW�WZLFH�DV�KHDYLO\�RQ�RWKHU�KHUELFLGHV�LQ�PDQDJLQJ�ZHHGV�RQ�WKHLU�55�DFUHV�LQ�
FRQWUDVW�WR�IDUPHUV�LQ�$UJHQWLQD��

�
)LJXUH�����7RWDO�*O\SKRVDWH�$SSOLHG�RQ�$OO�&URSV�DQG�6R\EHDQV��

$UJHQWLQD�������������
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&URS�<HDU

0L
OOLR

Q�N
JV

*O\SKRVDWH
$SSOLHG�WR�$OO
&URSV*O\SKRVDWH
$SSOLHG�WR�6R\D

��
�
���:HHG�6KLIWV�DQG�5HVLVWDQFH�

�
1DWXUDO�HYROXWLRQDU\� IRUFHV�DQG�ELRORJLFDO�SURFHVVHV�KDYH�EHHQ� WULJJHUHG�E\� WKH�5RXQGXS�5HDG\�
VR\EHDQ� V\VWHP� LQ� ERWK� WKH�8�6�� DQG� WKH� 3DPSDV� UHJLRQ� RI� $UJHQWLQD�� 7KHVH� IRUFHV� KDYH� DQG�ZLOO�
FRQWLQXH� LPSDFWLQJ� ERWK� WKH� FRPSRVLWLRQ� RI� ZHHG� VSHFLHV� DQG� WKH� HIIHFWLYHQHVV� RI� JO\SKRVDWH�
KHUELFLGH���

�
5HOLDQFH� \HDU� DIWHU� \HDU� RQ� D� VLQJOH� KHUELFLGH�� RU� D� JURXS� RI� KHUELFLGHV�
WKDW� ZRUN� WKURXJK� WKH� VDPH�PRGH� RI� DFWLRQ�� VHOHFWV� IRU� SKHQRW\SHV� LQ�
ZHHG�SRSXODWLRQV�WKDW�DUH�OHVV�VHQVLWLYH�WR�WKH�KHUELFLGH��7KH�HDUO\�VWDJHV�
RI� WKLV� SURFHVV� OHDGV� WR� WKH� HYROXWLRQ� RI� WROHUDQW� ZHHGV� WKDW� DUH� RQO\�
SDUWLDOO\� FRQWUROOHG� E\� DSSOLFDWLRQV� RI� WKH� KHUELFLGH�� (DFK� \HDU�� VRPH� RI�
WKHVH� ZHHGV� VXUYLYH� DQG� UHDFK� PDWXULW\�� DQG� VHW� VHHG� WKDW� FDQ� FUHDWH�
PRUH� VHULRXV� SUREOHPV� LQ� IXWXUH� \HDUV�� ,I� DQG� DV� IDUPHUV� FRQWLQXH� WR�
VSUD\� WKH� VDPH� KHUELFLGH� PRUH� IUHTXHQWO\� DQG�RU� DW� KLJKHU� GRVHV�� DV�
UHFHQWO\�WKH�FDVH�LQ�$UJHQWLQD��WKH�VHOHFWLRQ�SUHVVXUH�RQ�ZHHG�SRSXODWLRQV�
ZLOO� LQFUHDVH� DQG� DFFHOHUDWH� WKH� HPHUJHQFH� RI� JHQHWLFDOO\� UHVLVWDQW�
SKHQRW\SHV�� 7ROHUDQFH� WR� JO\SKRVDWH� LQ� FHUWDLQ� ZHHGV� LQ� $UJHQWLQD� KDV�
DOUHDG\�EHHQ�GRFXPHQWHG��LQFOXGLQJ�3DULHWDULD�GHELOLV��&RPPHOLQD�HUHFWD��
,SRPRHD� VS��2HQRWKHUD� LQGHFRUD�� 3HWXQLD� D[LODULV�� 9HUEHQD� OLWRUDOLV��
9HUEHQD� ERQDULHQVLV�� +\EDQWKXV� SDUYLIORUXV�� 7ULIROLXP� UHSHQV�� DQG�
&RQYROYXOXV�DUYHQVLV�DQG� ,UHVLQH�GLIIXVD� �3DSD��������9LWWD�HW�DO���������
3XULFHOOL�HW�DO���������)DFFLQL����������

�
5HVLVWDQW� SRSXODWLRQV�PD\� DOUHDG\� H[LVW� LQ� VRPH� UHJLRQV� RI� WKH� FRXQWU\��:LWKRXW�PDMRU� FKDQJHV� LQ�
ZHHG�PDQDJHPHQW� V\VWHPV�� WKH� QXPEHU� RI� ZHHGV� UHVLVWDQFH� WR� JO\SKRVDWH� LQ� $UJHQWLQD�� DQG� WKH�
OHYHOV�RI�UHVLVWDQFH��ZLOO�ULVH�LQ�WKH�IXWXUH��,I�IDUPHUV�SODQW�VXEVWDQWLDO�DFUHDJH�RI�WKH�QHZO\�DSSURYHG�
55� FRUQ� LQ� URWDWLRQ� ZLWK� 55� VR\EHDQV�� WKH� VHOHFWLRQ� SUHVVXUH� SODFHG� RQ� ZHHG� SRSXODWLRQV� ZLOO� EH�
JUHDWO\� LQWHQVLILHG� DQG� DV� D� UHVXOW�� UHVLVWDQFH� ZLOO� HPHUJH� WKDW�PXFK�PRUH� TXLFNO\� DQG� VSUHDG� IDU�

,I�IDUPHUV�SODQW�
VXEVWDQWLDO�DFUHDJH�
RI�WKH�QHZO\�
DSSURYHG�55�FRUQ�
LQ�URWDWLRQ�ZLWK�55�
VR\EHDQV��
UHVLVWDQFH�ZLOO�
HPHUJH�PXFK�
PRUH�TXLFNO\�DQG�
VSUHDG�IDU�IDVWHU�
WKDQ�LW�RWKHUZLVH�
ZRXOG��



� ��

*O\SKRVDWH� UHVLVWDQW� PDUHVWDLO� JURZLQJ� LQ� D� QR�WLOO� VR\EHDQ� ILHOG� LQ� ,QGLDQD��
�3KRWR�FRXUWHV\�RI�3XUGXH�8QLYHUVLW\�:HHG�6FLHQFH�'HSDUWPHQW��

IDVWHU� WKDQ� LW� RWKHUZLVH� ZRXOG�� 3OXV�� YROXQWHHU� 55� VR\EHDQV� ZLOO� SRVH� D� QHZ� ZHHG� PDQDJHPHQW�
FKDOOHQJH�IRU�IDUPHUV�JURZLQJ�55�FRUQ���

�
7KHUH� DUH� MXVW� WZR�ZD\V� WR� SUHYHQW� RU�PLQLPL]H� SUREOHPV�ZLWK� UHVLVWDQFH�� ILUVW�� VHOHFWLRQ� SUHVVXUH�
PXVW�EH�UHGXFHG�E\�FXWWLQJ�EDFN�RQ�WKH�XVH�RI�JO\SKRVDWH��DQG�VHFRQG��RWKHU�KHUELFLGHV�DQG�ZHHG�
PDQDJHPHQW�PHWKRGV�PXVW�WDNH�RQ�D�JUHDWHU�VKDUH�RI�WKH�ZHHG�PDQDJHPHQW�EXUGHQ���
�
5HVLVWDQFH�KDV�DOUHDG\�EHFRPH�D�VHULRXV�SUREOHP�LQ�WKH�8�6��6HYHUDO�FRPPRQ�ZHHGV�KDYH�GHYHORSHG�
WROHUDQFH� WR�JO\SKRVDWH�DQG�RQH�
VSHFLHV�� PDUHVWDLO�� KDV� EHFRPH�
UHVLVWDQW���
�
7KLV� ZHHG� ZDV� ILUVW� GHWHFWHG� LQ�
�����LQ�WKH�6WDWH�RI�'HODZDUH�LQ�
WKH� HDVWHUQ� 8�6�� ,Q� IRXU� \HDUV�
JO\SKRVDWH�UHVLVWDQW� PDUHVWDLO�
KDV� VSUHDG� UDSLGO\� WR� WKH� QRUWK�
DQG� VRXWK�� DQG� ZHVW�� ,W� QRZ�
LQIHVWV�PLOOLRQV�RI�DFUHV�LQ�RYHU�D�
GR]HQ�VWDWHV�DQG�LV�IRUFLQJ�PDQ\�
IDUPHUV� WR� PDNH� UHVFXH�
WUHDWPHQWV� ZLWK� ����'� DQG�RU�
GLFDPED�� ,W� LV� LQWHUHVWLQJ� WR�
QRWH� WKDW� &$6$)(� GDWD� VKRZ� WKDW� WKHVH� DUH� WZR� RI� WKH� WKUHH� VR\EHDQ� KHUELFLGHV�� RWKHU� WKDQ�
JO\SKRVDWH��WKDW�$UJHQWLQD�IDUPHUV�DUH�VSUD\LQJ�PRUH�ZLGHO\�LQ�UHFHQW�\HDUV��
�
���&KDQJHV�LQ�6RLO�0LFURELDO�&RPPXQLWLHV�
&RQFHUQ�LV�JURZLQJ�LQ�WKH�8�6��RYHU�WKH�UHFHQW�LQFUHDVH�LQ�VR\EHDQ�SODQW�GLVHDVH�SUREOHPV�DQG�WKH�
VWDJQDWLRQ�RI�VR\EHDQ�\LHOGV��0DQ\�IDUPHUV�VXVSHFW�WKDW�WKHUH�DUH�OLQNDJHV�EHWZHHQ�WKH�ZLGHVSUHDG�
SODQWLQJ� RI� 55� VR\EHDQV�� WKH� KHDY\� XVH� RI� JO\SKRVDWH� KHUELFLGH�� FKDQJHV� LQ� VRLO� PLFURELDO�
FRPPXQLWLHV��GLVHDVH�SUHVVXUH�DQG�VHYHULW\��DQG�FURS�\LHOGV��%\�������VFLHQWLVWV�KDG�FRQILUPHG�WKDW�
)XVDULXP�OHYHOV�LQ�WKH�VRLO�ZHUH�LQFUHDVLQJ�LQ�VRPH�ILHOGV�SODQWHG�IRU�PXOWLSOH�\HDUV�WR�55�VR\EHDQV��
5HVHDUFK� VLQFH� ����� KDV� VKRZQ� WKDW� WKH� LQFUHDVH� LQ� )XVDULXP� OHYHOV� KDV� EHHQ� WULJJHUHG� E\� WKH�
VSUD\LQJ� RI� JO\SKRVDWH� KHUELFLGH� DQG� WKH� LPSDFWV� RI� JO\SKRVDWH� RQ� WKH� VWUXFWXUH� RI� VRLO� PLFURELDO�
FRPPXQLWLHV��8QLYHUVLW\�RI�0LVVRXUL���������%\�������WKH�DGYHUVH�LPSDFW�RI�WKH�55�VR\EHDQ�V\VWHP�RQ�
VR\EHDQ�URRW�GHYHORSPHQW�DQG�QLWURJHQ�IL[DWLRQ�KDG�EHHQ�GRFXPHQWHG��.LQJ�HW�DO����������,Q�WKH�ODVW�
WZR� \HDUV� VR\EHDQ� 6XGGHQ� 'HDWK� 6\QGURPH� KDV� EHFRPH� PRUH� FRPPRQ� DQG� LV� XQGHU� LQWHQVH�
LQYHVWLJDWLRQ� E\� PDQ\� VFLHQWLVWV�� 2QH� K\SRWKHVLV� XQGHU� UHYLHZ� E\� VFLHQWLVWV� LV� WKDW� WKH� JHQHWLF�
WUDQVIRUPDWLRQ� RI� VR\EHDQV� WKDW� PDNHV� WKHP� 5RXQGXS� 5HDG\� DOVR� LPSDLUV� WKH� SODQW¶V� DELOLW\� WR�
UHVSRQG�WR�FHUWDLQ�SODQW�GLVHDVHV��DW�OHDVW�XQGHU�FHUWDLQ�VHWV�RI�HQYLURQPHQWDO�FRQGLWLRQV���

�
+RZ�PLJKW�WKLV�FRPH�DERXW"�3ODQW�URRW�H[XGDWHV�IROORZLQJ�DSSOLFDWLRQ�RI�JO\SKRVDWH�PD\�EH�SURYLGLQJ�
DQ� DGYDQWDJH� WR� FHUWDLQ� )XVDULXP� VWUDLQV� UHODWLYH� WR� RWKHU� IXQJL� FRPPRQO\� IRXQG� LQ� VRLOV�� ,Q� RWKHU�
FDVHV�� DSSOLFDWLRQV� RI� JO\SKRVDWH� PD\� EH� GLUHFWO\� LPSDFWLQJ� VRLO� PLFURELDO� FRPPXQLWLHV�� VLQFH�
JO\SKRVDWH� LV� NQRZQ� WR� EH� KLJKO\� WR[LF� WR� FHUWDLQ� W\SHV� RI� VRLO� PLFURRUJDQLVPV�� ,I� SRSXODWLRQV� RI�
VXVFHSWLEOH�PLFURRUJDQLVPV�FUDVK�IROORZLQJ�DQ�DSSOLFDWLRQ�RI�JO\SKRVDWH��WKLV�ZLOO� OHDG�WR�FKDQJHV� LQ�
WKH� GLYHUVLW\� DQG� VWUXFWXUH� RI� PLFURELDO� FRPPXQLWLHV�� DQG� SHUKDSV� LQ� WKH� FRXUVH� RI� GRLQJ� VR�� JLYH�
FHUWDLQ� )XVDULXP� VWUDLQV� DQ� RSHQLQJ� WR� SUROLIHUDWH�� 2WKHU� PHFKDQLVPV� OHDGLQJ� WR� D� FRPSHWLWLYH�
DGYDQWDJH� IRU� FHUWDLQ� )XVDULXP� VSHFLHV� DUH� DOVR� OLNHO\� LQYROYHG� XQGHU� FHUWDLQ� FRPELQDWLRQV� RI�
FRQGLWLRQV��YDVWO\�FRPSOLFDWLQJ�WKH�WDVN�UHVHDUFKHUV�IDFH�LQ�VRUWLQJ�RXW�LQWHUDFWLRQV�EHWZHHQ�VRLO�W\SHV�
DQG�FRQGLWLRQV��SODQWLQJ�V\VWHPV��KHUELFLGH�XVH��VRLO�ERUQH�SHVWV��DQG�\LHOG�SHUIRUPDQFH���

�
,PSDFWV�RI�55�WHFKQRORJ\�RQ�)XVDULXP�WULJJHUHG�GLVHDVHV�DQG�IRRG�VDIHW\�SUREOHPV�ZDUUDQW�FDUHIXO�
DWWHQWLRQ� LQ� WKH�8�6��DQG�$UJHQWLQD��2QH�VHW�RI�SUREOHPV�DULVHV�IURP�HOHYDWHG� OHYHOV�RI�)XVDULXP� LQ�
FRUQ�KDUYHVWHG�IURP�ILHOGV�SUHYLRXVO\�SODQWHG�WR�55�VR\EHDQV��3VHXGRSUHJQDQF\��D�VZLQH�UHSURGXFWLYH�
GLVHDVH�WKDW�OHDGV�WR�DERUWHG�SUHJQDQFLHV��KDV�EHHQ�OLQNHG�WR�)XVDULXP�FRQWDPLQDWLRQ�LQ�FRUQ��$�WHDP�
RI�XQLYHUVLW\�EDVHG�FRUQ�SHVW�PDQDJHPHQW�H[SHUWV� LQ�WKH�8�6��UHFHQWO\�DQDO\]HG�WKH�SUHYDOHQFH�DQG�
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VHYHULW\�RI� FRUQ�GLVHDVHV�� )XVDULXP�GULYHQ� VHHGOLQJ�� URRW�DQG� VWDON� URW�ZDV� UDQNHG� WKH�QXPEHU�RQH�
FRUQ�GLVHDVH�LQ�WHUPV�RI�DJJUHJDWH�\LHOG�ORVVHV��3LNH���������)XVDULXP�JUDPLQHDUXP�IXQJL�WULJJHU�RQH�
RI�WKH�PRVW�GDPDJLQJ�GLVHDVHV�SODJXLQJ�ZKHDW�IDUPHUV����ZKHDW�VFDE��RWKHUZLVH�NQRZQ�DV�)XVDULXP�
KHDG� EOLJKW�� 7KLV� GLVHDVH� FDXVHV� ZKHDW� NHUQHOV� WR� VKULYHO� XS� DQG� DSSHDU� EOHDFKHG� RU� VFDEE\� DQG�
WULJJHUV�DQQXDO�ORVVHV�LQ�WKH�8�6��XS�WR����ELOOLRQ��

�
)DUPHUV�LQ�$UJHQWLQD�VKRXOG�DOVR�FORVHO\�PRQLWRU�FKDQJHV�LQ�VRLO�PLFURELDO�FRPPXQLWLHV�DQG�)XVDULXP�
VSHFLHV� DQG� OHYHOV� �&RJKODQ�� ������� :KHDW�VR\EHDQ� GRXEOH� FURSSLQJ� LV� D� FRPPRQ� SUDFWLFH� LQ�
$UJHQWLQD��DV�LV�ZKHDW�VR\EHDQ�FRUQ�URWDWLRQV��7KH�SRWHQWLDO�IRU�)XVDULXP�LQIHFWLRQ�RI�ZKHDW�RU�FRUQ�
LQ� $UJHQWLQD� LV� YHU\� UHDO�� HVSHFLDOO\� RQ� IDUPV� XVLQJ� QR�WLOO� SODQWLQJ� V\VWHPV� IRU� DOO� FURSV� SODQWHG�
�W\SLFDOO\�WKH�FDVH��IRU�H[DPSOH��ZKHQ�ZKHDW�DQG�VR\EHDQV�DUH�GRXEOH�FURSSHG���7KLV�LV�EHFDXVH�VRLO�
ERUQH�SDWKRJHQV�DUH�PXFK�PRUH�OLNHO\�WR�UHDFK�GDPDJLQJ�OHYHOV�LQ�XQGLVWXUEHG�VRLOV��:HW�FRQGLWLRQV�
RU�PRLVW�ORFDWLRQV�LQ�QR�WLOO�ILHOGV�DUH�DOVR�NQRZQ�WR�IDYRU�JURZWK�RI�FHUWDLQ�IXQJL��

�
$�VHFRQG�DJURQRPLF�DQG�HFRQRPLF�SUREOHP�PD\�HPHUJH�LQ�$UJHQWLQD�IURP�WKH�LPSDFW�RI�JO\SKRVDWH�
DSSOLFDWLRQV�RQ�55�VR\EHDQV��$�WHDP�RI�VFLHQWLVWV�DW�WKH�8QLYHUVLW\�RI�$UNDQVDV��.LQJ�HW�DO���������KDV�
VKRZQ�WKDW�URRW�GHYHORSPHQW��QRGXODWLRQ�DQG�QLWURJHQ�IL[DWLRQ� LV� LPSDLUHG� LQ�55�VR\EHDQ�ILHOGV�DQG�
WKDW�WKH�HIIHFWV�DUH�ZRUVH�XQGHU�FRQGLWLRQV�RI�GURXJKW�VWUHVV�RU�LQ�UHODWLYHO\�LQIHUWLOH�ILHOGV��7KH�FDXVH�
RI� WKHVH� SUREOHPV� LQ� 55� VR\EHDQV� VWHPV� IURP� WKH� LPSDFW� RI� JO\SKRVDWH� KHUELFLGH� RQ� WKH� EDFWHULDO�
V\PELRQW�UHVSRQVLEOH�IRU�QLWURJHQ�IL[DWLRQ�LQ�VR\EHDQV��%UDG\UKL]RELXP�MDSRQLFXP��<LHOG�UHGXFWLRQV�XS�
WR� ���� KDYH� EHHQ� REVHUYHG� LQ� WKH� 55� SORWV� WUHDWHG� ZLWK� JO\SKRVDWH� FRPSDUHG� WR� FRQYHQWLRQDO�
FRQWUROV��2WKHU�WKLQJV�EHLQJ�HTXDO�±�

�
�� 7KH�PRUH� LQWHQVH�WKH�XVH�RI�JO\SKRVDWH�� WKH�JUHDWHU� WKH� OLNHO\� LPSDFW�RQ�VR\EHDQ�SODQW�

URRW�GHYHORSPHQW�DQG�QLWURJHQ�IL[DWLRQ��
�

�� 'URXJKW�VWUHVV� LV� OLNHO\� WR�ZRUVHQ�DGYHUVH� LPSDFWV�RQ� URRW�GHYHORSPHQW�DQG�1� IL[DWLRQ��
DQG�

�
�� 7KH�JUHDWHU� WKH� UHGXFWLRQ� LQ� URRW�GHYHORSPHQW�DQG�1� IL[DWLRQ�� WKH�PRUH�YXOQHUDEOH� WKH�

SODQW� WR� VWUHVV�LQGXFHG� \LHOG� ORVVHV�� ZKHQ� FRPSDUHG� WR� ZHOO� PDQDJHG� FRQYHQWLRQDO�
VR\EHDQV�ZLWK�KHDOWK\�URRW�V\VWHPV�DQG�QRUPDO�1�IL[DWLRQ��

�
:KLOH� VRLO� QLWURJHQ� LV� QRW� RIWHQ� D� OLPLWLQJ� UHVRXUFH� LQ� VR\EHDQ� SURGXFWLRQ� LQ� WKH� 8�6��� D� JURZLQJ�
SHUFHQWDJH�RI�VRLOV�LQ�$UJHQWLQD�LV�ORVLQJ�IHUWLOLW\�DQG�PD\�ODFN�VXIILFLHQW�QLWURJHQ�WR�SURGXFH�RSWLPDO�
VR\EHDQ�\LHOGV�LQ�ILHOGV�ZKHUH�QLWURJHQ�IL[DWLRQ�LV�LPSDLUHG��$�SRUWLRQ�RI�WKH�ODQG�SURGXFLQJ�VR\EHDQV�
LQ�$UJHQWLQD�LV�QHZO\�FRQYHUWHG�SDVWXUHV��UDQJHODQGV��DQG�IRUHVW��6RLO�RUJDQLF�PDWWHU�OHYHOV�ZRXOG��LQ�
DOO�OLNHOLKRRG��EH�UHODWLYHO\�KLJK�LQ�WKH�ILUVW�IHZ�\HDUV�RI�VR\EHDQ�SURGXFWLRQ��EXW�ZRXOG�EH�H[SHFWHG�WR�
GHFOLQH� DIWHU� WKUHH� WR� ILYH� \HDUV� LQ� LQWHQVLYH� DJULFXOWXUDO� SURGXFWLRQ�� 7KH� GHJUHH� RI� FKDQJHV� LQ� VRLO�
VWUXFWXUH� DQG� QXWULHQW� DYDLODELOLW\� ZRXOG� EH� GHWHUPLQHG� E\� WKH� HIIHFWLYHQHVV� RI� HURVLRQ� FRQWURO�
SUDFWLFHV��ZKHQ� DQG�KRZ� ILHOG� RSHUDWLRQV� DUH� FDUULHG� RXW� DQG� WKHLU� LPSDFW� RQ� FRPSDFWLRQ�� DQG� WKH�
DGHTXDF\� RI� IHUWLOL]DWLRQ� SURJUDPV�� ,I� VRLO� 1� OHYHOV� GR� GHFOLQH� LQ� $UJHQWLQD�� WKH� DGYHUVH� LPSDFWV� RI�
JO\SKRVDWH�DSSOLFDWLRQV� LQ�55�VR\EHDQ�V\VWHPV�PD\�EHFRPH�PRUH�SURQRXQFHG�� UHGXFLQJ�\LHOGV�DQG�
LQFUHDVLQJ�IHUWLOL]DWLRQ�FRVWV�PRUH�VKDUSO\�WKDQ�FXUUHQWO\�WKH�FDVH��

�
���5XVW�DQG�2WKHU�)ROLDU�'LVHDVH�
6R\EHDQ� UXVW� LV� DQ�H[WUHPHO\� VHULRXV�� UHODWLYHO\� QHZ�
VR\EHDQ� GLVHDVH� WKDW� KDV� FDXVHG� VXEVWDQWLDO� \LHOG�
ORVVHV� LQ�3DUDJXD\�DQG�%UD]LO�� ,W� LV�DOVR�RQ� WKH�PRYH��
$FFRUGLQJ�WR�DQ�$UJHQWLQHDQ�DQDO\VW��VR\EHDQ�UXVW�ZLOO�
DIIHFW� ����RI� WKH� VR\EHDQV� LQ� $UJHQWLQD� LQ� ���������
UHGXFLQJ�\LHOGV�RQ�VRPH�����PLOOLRQ�KHFWDUHV��$GUHDQL��
��������

�
6R\EHDQ� UXVW� LV� FDXVHG� E\� WZR� IXQJDO� VSHFLHV��
3KDNRSVRUD�SDFK\UKL]L�LV�WKH�$VLDQ�IRUP�RI�WKH�GLVHDVH�
DQG� E\� IDU� WKH� PRVW� DJJUHVVLYH� DQG� GDPDJLQJ�� 7KH�
$PHULFDQ�IRUP�RI�WKH�GLVHDVH�LV�FDXVHG�E\�3KDNRSVRUD�
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³$UJHQWLQD�LV�VXUURXQGHG�
E\�FRXQWULHV�WKDW�KDYH�
VXIIHUHG�VHULRXV�GDPDJH�
GXH�WR�$VLDQ�VR\�UXVW�
GLVHDVH�´�
���,17$�5HJLRQDO�&HQWUH�6DQWD�

)H������

PHLERPLDH��7KH�IXQJL�VXUYLYH�RQO\�LQ�OLYH�SODQW�WLVVXH��ZKLFK�FDQ�LQFOXGH�VR\EHDQ�SODQWV�DQG�D�ZLGH�
UDQJH� RI� DOWHUQDWH� KRVWV�� LQFOXGLQJ� VHYHUDO� FRPPRQ� ZHHGV�� &RRO� DQG� KXPLG� ZHDWKHU� DFFHOHUDWHV�
LQIHFWLRQV��ZKLFK�FDQ�SURJUHVV�IURP�EDUHO\�YLVLEOH�VLJQV�RI�GLVHDVH�WR�����LQIHFWHG�SODQW�WLVVXH�LQ�MXVW�
WZR�ZHHNV��'LVHDVH�VSRUHV�PRYH�UHDGLO\�ZLWK�WKH�ZLQG�DQG�FDQ�DOVR�EH�WUDQVSRUWHG�LQ�WUXFNV�DQG�IDUP�
HTXLSPHQW�� 6HULRXV� LQIHFWLRQV� OHDG� WR� SDUWLDO� RU� WRWDO� SODQW� GHIROLDWLRQ� DQG� FDQ� GUDPDWLFDOO\� UHGXFH�
\LHOGV���

�
$VLDQ�VR\EHDQ�UXVW�ZDV�GHWHFWHG�LQ�%UD]LO�LQ������DQG�3DUDJXD\�LQ�������/RVVHV�LQ�%UD]LO�KDYH�UDQJHG�
EHWZHHQ�����DQG�����RI�QRUPDO� \LHOGV� DQG�DQ�HVWLPDWHG�����RI�%UD]LO� VR\EHDQV�DUH� LQIHFWHG� WR�

VRPH�GHJUHH��7KH�GLVHDVH� FXW� VR\EHDQ�SURGXFWLRQ�E\� ����PLOOLRQ�
WRQV� LQ� %UD]LO� LQ� ��������� IRUFHG� IDUPHUV� WR� VSHQG� PLOOLRQV� RI�
GROODUV� RQ� IXQJLFLGHV� RI� PDUJLQDO� HIIHFWLYHQHVV�� DQG� FRVW� WKH�
QDWLRQ¶V�DJULFXOWXUDO�LQGXVWU\�RYHU����ELOOLRQ��GRXEOH�WKH�ORVVHV�IURP�
WKH� \HDU� EHIRUH� �86'$�� ����F��� (YHQ� JUHDWHU� ORVVHV� KDYH� EHHQ�
UHSRUWHG� LQ�$XVWUDOLD�DQG� ,QGLD�� ,Q�1RYHPEHU�������VR\EHDQ� UXVW�
ZDV�IRU�WKH�ILUVW�WLPH�GHWHFWHG�LQ�WKH�8�6���LQ�WKH�VWDWH�RI�/RXLVLDQD�
�)HHGVWXIIV����������

�
6R\EHDQ�UXVW�ZDV�ILUVW�GHWHFWHG�LQ�$UJHQWLQD�LQ������LQ�&KDFR�DQG�

0LVLRQHV�� DFFRUGLQJ� WR� DQ� XSGDWH� RQ� WKH� GLVHDVH� E\� ,17$� VFLHQWLVWV� �,YDQRYLFK� HW� DO��� ������� 7KH�
GLVHDVH� ³HUXSWHG´� LQ� WKH� SURYLQFH� RI� 6DQWD� )H� LQ� $SULO� ����� DQG� LPSDFWHG� VR\EHDQV� YLUWXDOO\�
WKURXJKRXW� WKH� SURYLQFH� WKDW� \HDU� �,17$� 5HJLRQDO� &HQWUH� 6DQWD� )H�� ������� *LYHQ� WKDW� 6DQWD� )H�
SURYLQFH�DFFRXQWV�IRU�DERXW�����RI�VR\EHDQ�SURGXFWLRQ�LQ�WKH�FRXQWU\��WKLV�LQIHVWDWLRQ�FDXVHG�VHULRXV�
DODUP�WKURXJKRXW�WKH�VR\EHDQ�LQGXVWU\�DQG�LQ�JRYHUQPHQW�FLUFOHV��

�
$FFRUGLQJ�WR�,17$��WKH�RSWLRQV�IRU�PDQDJLQJ�WKH�GLVHDVH�DUH�SODQWLQJ�UHVLVWDQW�YDULHWLHV�±�EXW�QRQH�
H[LVW� ±� DQG� VSUD\LQJ� IXQJLFLGHV�� ,17$¶V� UHFRPPHQGDWLRQV� IRU� DFWLRQ� IRFXV� RQ� PRQLWRULQJ� ILHOGV� WR�
DVVXUH�HDUO\�GHWHFWLRQ�RI�WKH�GLVHDVH��LPSURYHG�GLDJQRVWLF�LQIUDVWUXFWXUH��DQG�WUDLQLQJ�RQ�WKH�ELRORJ\�
RI�WKH�GLVHDVH��EXW�GR�QRW�PHQWLRQ�RWKHU�SURYHQ�VWUDWHJLHV�LQFOXGLQJ��PRVW�REYLRXVO\��SODQWLQJ�IHZHU�
VR\EHDQV��GLYHUVLI\LQJ�URWDWLRQV��DQG�FRQWUROOLQJ�DOWHUQDWH�KRVWV�PRUH�HIIHFWLYHO\��

�
7KH� VSUHDG� RI� WKLV� VHULRXV� GLVHDVH� LQ� $UJHQWLQD� KDV� WULJJHUHG� PDMRU� PDUNHWLQJ� DQG� DGYHUWLVLQJ�
FDPSDLJQV� E\� IXQJLFLGH� PDQXIDFWXUHUV� KRSLQJ� WR� H[SDQG� VDOHV�� %$6)�� %D\HU� DQG� 6\QJHQWD� DUH�
SURPRWLQJ�XVH�RI�VHYHUDO�IXQJLFLGHV�NQRZQ�WR�VORZ�WKH�VSUHDG�DQG�OLPLW�WKH�GDPDJH�RI�WKH�GLVHDVH��
0LOOLRQV�RI�GROODUV�ZLOO�EH�VSHQW�RQ�IXQJLFLGH�DSSOLFDWLRQV�LQ�$UJHQWLQD�LQ�WKH�DEVHQFH�RI�WKH�UHVHDUFK�
QHHGHG�WR�GHWHUPLQH� WKH�RSWLPDO� UDWHV�RI�DSSOLFDWLRQV��PL[WXUHV�RI�SURGXFWV��DQG� WLPLQJ�� ,QHYLWDEO\��
JURZHUV� ODFN� WKH� NQRZOHGJH� DQG� H[SHULHQFH� QHHGHG� WR� VHSDUDWH� PDUNHWLQJ� K\SH� IURP� UHOLDEOH�
LQIRUPDWLRQ��$FFRUGLQJ�� VRPH�DSSOLFDWLRQV�DUH� OLNHO\� WR�EH�PDGH�HLWKHU� WRR� ODWH� WR�PDNH�PXFK�RI� D�
GLIIHUHQFH�RU�LQ�ZD\V�WKDW�OHVVHQ�WKHLU�HIIHFWLYHQHVV��,Q�DGGLWLRQ��WKH�UXVK�WR�WU\�WR�FRPEDW�WKLV�GLVHDVH�
KDV� OHIW� QR� WLPH� WR� FRQVLGHU� ORQJHU� WHUP� HQYLURQPHQWDO� DQG� SXEOLF� KHDOWK� FRQVHTXHQFHV�� *LYHQ�
JURZLQJ� HYLGHQFH� WKDW� WKH� DSSOLFDWLRQ� RI� JO\SKRVDWH� LQ� WKH� 55� V\VWHP� LV� FKDQJLQJ� VRLO� PLFURELDO�
FRPPXQLWLHV�DQG�GLVHDVH�SUHVVXUH��LW�ZLOO�EH�LPSRUWDQW�WR�PRQLWRU�WKH�HFRORJLFDO�LPSDFWV�WULJJHUHG�E\�
IXQJLFLGHV�DV�WKH\�EHFRPH�D�URXWLQH�SDUW�RI�WKH�FURSSLQJ�V\VWHP��

�
7KH� HFRQRPLF� LPSDFWV� RI� VR\EHDQ� UXVW� GLVHDVH� FRXOG� HPHUJH� DV� VLJQLILFDQW� LQ� GULYLQJ� FRPSHWLWLYH�
DGYDQWDJH�DURXQG�WKH�ZRUOG��$Q\�FRXQWU\�RU�SURGXFLQJ�UHJLRQ�WKDW�KDV�WR�UHO\�URXWLQHO\�RQ�IXQJLFLGH�
DSSOLFDWLRQV� WR�PDQDJH�DQ\� VR\EHDQ� GLVHDVH�ZLOO� VXIIHU� D� EORZ� WR� HIIRUWV� WR� UHPDLQ� LQWHUQDWLRQDOO\�
FRPSHWLWLYH��)XQJLFLGH�WUHDWPHQW�ZLOO�LQFUHDVH�FDVK�FRVWV�DW�OHDVW�����DQG�FRXOG�HDVLO\�SXVK�FRVWV�XS�
����RU�PRUH��(($2&���������6XFK�DQ�LQFUHDVH�ZLOO�EH�KDUG�WR�DEVRUE�ZLWKRXW�RIIVHWWLQJ�FXWV�LQ�RWKHU�
FRVWV��VPDOOHU�SURILW�PDUJLQV��RU�QHZ�JRYHUQPHQW�SULFH�VXSSRUWV��:KLOH�8�6��DQG�(XURSHDQ�VR\EHDQ�
IDUPHUV� DUH� DOVR� IDFLQJ� QHZ� VRUWV� RI� GLVHDVHV� DQG� SURGXFWLRQ� SUREOHPV�� WKHLU� HIIRUWV� WR� DOWHU�
PDQDJHPHQW� V\VWHPV� LQ� ZD\V� WKDW� UHGXFH� WKH� SUHYDOHQFH� DQG� VHYHULW\� RI� VXFK� SUREOHPV� DUH�
VXSSRUWHG� E\� UHODWLYHO\� ZHOO�IXQGHG� SXEOLF� UHVHDUFK�� HGXFDWLRQ�� DQG� SODQW� EUHHGLQJ� SURJUDPV�� ,W� LV�
LQFRQFHLYDEOH�WKDW�8�6��VR\EHDQ�IDUPHUV�ZLOO�DFFHSW�WKH�QHHG�WR�VSUD\�HLWKHU�LQVHFWLFLGHV�RU�IXQJLFLGHV�
RQ�VR\EHDQV�DV�D�URXWLQH�SDUW�RI�SHVW�PDQDJHPHQW�V\VWHPV��2FFDVLRQDOO\�QHZ�SHVWV�ZLOO�HPHUJH��OLNH�
WKH�$VLDQ�DSKLG�WKDW�KDV�EHHQ�VXFK�D�SUREOHP�LQ�WKH�ODVW�WKUHH�\HDUV��:KLOH�WKLV�LQVHFW�KDV�WULJJHUHG�
VXEVWDQWLDO� LQVHFWLFLGH�DSSOLFDWLRQV� LQ�VRPH�UHJLRQV�VLQFH������� LWV�QXPEHUV�DUH�GRZQ� WKLV�\HDU�DQG�
PHWKRGV�WR�UHGXFH�SRSXODWLRQV�DUH�XQGHU�DFWLYH�H[SORUDWLRQ���

�
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2QH�RI�WKH�JUHDW�YLUWXHV�RI�WKH�VR\EHDQ�DV�DQ�DJURQRPLF�FURS�RYHU�WKH�ODVW����\HDUV�LV� LWV�DELOLW\�WR�
QDWXUDOO\�GHIHQG�LWVHOI�DJDLQVW�LQVHFWV�DQG�GLVHDVHV��HVSHFLDOO\�ZKHQ�SODQW�EUHHGHUV�UHPDLQ�IRFXVHG�RQ�
GHYHORSLQJ� YDULHWLHV� ZLWK� UHVLVWDQFH� WR�PDMRU� DQG� HPHUJLQJ� SHVWV�� ,Q�PRVW� \HDUV� LQ� WKH� 8�6��� RQO\�
VRPH���������DQG���������SRXQGV�RI� LQVHFWLFLGHV�DUH�DSSOLHG�WR�WKH�HQWLUH�8�6�����PLOOLRQ�KHFWDUH�
SOXV� VR\EHDQ� FURS�� UHSUHVHQWLQJ� D� WLQ\� IUDFWLRQ� RI� D� SRXQG� SHU� KHFWDUH�� )XQJLFLGH� XVH� LV� HYHQ� OHVV�
FRPPRQ�� HVVHQWLDOO\� QRQH� LV� DSSOLHG�� 7KH� HPHUJHQFH� RI� KHUELFLGH� WROHUDQW� WHFKQRORJ\� LQ� WKH� PLG�
����V�KDV� OHVVHQHG� WKH�HPSKDVLV�SODFHG�RQ� LQVHFW�DQG�GLVHDVH� UHVLVWDQFH�E\�SODQW�EUHHGHUV��7KHUH�
DUH�JURZLQJ�VLJQV�WKDW�PDQ\�SXEOLF�DQG�VRPH�SULYDWH�VHFWRU�SODQW�EUHHGHUV�DUH�UHFRQVLGHULQJ�VR\EHDQ�
UHVHDUFK�DQG�EUHHGLQJ�SULRULWLHV�ZLWK�WKH�JRDO�RI� LQFUHDVLQJ�IRFXV�RQ�WKH�PDQDJHPHQW�RI�D�UDQJH�RI�
SUREOHPV� EURXJKW� RQ� RU� PDGH� ZRUVH� E\� WKH� UDSLG� JURZWK� LQ� WKH� SODQWLQJ� RI� 55� VR\EHDQV�� $�
FRPELQDWLRQ�RI�QHZ�YDULHWLHV�ZLWK�KLJKHU� OHYHOV�RI� UHVLVWDQFH�DQG�FKDQJHV� LQ�FURSSLQJ�SUDFWLFHV�ZLOO�
DOPRVW� FHUWDLQO\� FRQWLQXH� WR� VXSSUHVV� VR\EHDQ� SHVW� SRSXODWLRQV� LQ� WKH� 8�6�� VXFK� WKDW� RQO\� D� IHZ�
SHUFHQW�RI�WKH�KHFWDUHV�SODQWHG�LQ�D�JLYHQ�\HDU�DUH�WUHDWHG�ZLWK�LQVHFWLFLGHV�RU�IXQJLFLGHV��DV�KDV�EHHQ�
WKH�FDVH�IRU�GHFDGHV��
�
�
�
�

�

&XOWLYDWLQJ�IRU�ZHHG�FRQWURO�LQ�D�VR\EHDQ�ULGJH�WLOOLQJ�V\VWHP���3KRWR�E\�.HLWK�:HOOHU��FRXUWHV\�RI�
86'$�$56��
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�
)��&RQFOXVLRQV�
�
)RXU� IDFWRUV� H[SODLQ� WKH� SRSXODULW\� RI� 5RXQGXS� 5HDG\� VR\EHDQV� LQ� $UJHQWLQD�� HVSHFLDOO\� ZKHQ�
FRXSOHG�ZLWK�QR�WLOODJH�SODQWLQJ�V\VWHPV��

�
• 7KLV�PHWKRG�RI�JURZLQJ�VR\EHDQV� LV� VLPSOH��3ODQWLQJ�HQWDLOV�D� VLQJOH�SDVV� WKURXJK� WKH� ILHOG�

ZLWK�MXVW�D�SODQWHU��LQVWHDG�RI�PXOWLSOH�SDVVHV�ZLWK�PXFK�ODUJHU�DQG�YDULHG�HTXLSPHQW��,QVWHDG�
RI�MXJJOLQJ�PXOWLSOH�KHUELFLGHV��D�VLQJOH�SURGXFW�FRQWUROV�DOO��RU�PRVW�ZHHGV��
�

• 7KH�55�V\VWHP�LV�IOH[LEOH�DQG�IRUJLYLQJ��,W�SURYLGHV�IDUPHUV�PRUH�RSWLRQV�WR�ZRUN�DURXQG�WKH�
ZHDWKHU�DQG�WR�FDWFK�XS�ZKHQ�VFKHGXOHV�VOLS��,I�DQ�DSSOLFDWRU�PDNHV�D�PLVWDNH�DQG�DSSOLHV�
RQH�KDOI��RU�GRXEOH�WKH�SURSHU�UDWH�RI�JO\SKRVDWH�RQ�D�JLYHQ�ILHOG��WKH�FRQVHTXHQFHV�ZLOO�QRW�
OLNHO\�EH�VHULRXV��
�

• 7KH� V\VWHP�GHOLYHUV� UHOLDEOH� DQG� FRVW�HIIHFWLYH�ZHHG�PDQDJHPHQW�� HVSHFLDOO\� LQ� FRQWUDVW� WR�
DOWHUQDWLYH� V\VWHPV� DQG� WHFKQRORJ\�� ,W� KDV� EHHQ� HVSHFLDOO\� SURILWDEOH� LQ� $UJHQWLQD� ZKHUH�
JURZHUV�KDYH�KDG�DFFHVV�WR�UHODWLYHO\�LQH[SHQVLYH�LPSRUWHG�JO\SKRVDWH�EDVHG�KHUELFLGHV�DQG�
KDYH�QRW�KDG�WR�SD\�D�SUHPLXP�IRU�PRVW�55�VHHG��
�

• 7KLV� PHWKRG� RI� JURZLQJ� VR\EHDQV� JUHDWO\� VLPSOLILHV� WKH� ORJLVWLFDO� KXUGOHV� DQG� IDUP� ODERXU�
FKDOOHQJHV�IDFHG�E\�YHU\�ODUJH�RSHUDWLRQV��,W� LV�D�KLJKO\�KRPRJHQRXV�� LQGXVWULDO�DSSURDFK�WR�
IDUPLQJ� WKDW� UHTXLUHV�D�QDUURZHU�VNLOO� VHW�DPRQJ�ZRUNHUV�DQG�PDQDJHUV��DQG�PXFK�VPDOOHU�
DQG�OHVV�FRVWO\�PDFKLQHU\��
�

��
$UJHQWLQD¶V�DJULFXOWXUDO�VHFWRU��DQG�LQGHHG�PXFK�RI�LWV�HFRQRP\��KDV�EHFRPH�GHSHQGHQW�RQ�FRQWLQXHG�
VXFFHVV�LQ�ZRUOG�VR\EHDQ�PDUNHWV��)XWXUH�VXFFHVV�LV�E\�QR�PHDQV�DVVXUHG��*URZHUV�LQ�$UJHQWLQD�DQG�
%UD]LO�DUH�IDFLQJ�D�VHULRXV�QHZ�UXVW�GLVHDVH�WKDW�LV�WULJJHULQJ�VXEVWDQWLDO�IXQJLFLGH�VSUD\LQJ��PXFK�RI�
TXHVWLRQDEOH�HIILFDF\��/LWWOH�LV�NQRZQ�DERXW�WKH�DJURQRPLF��HQYLURQPHQWDO��DQG�SXEOLF�KHDOWK�LPSDFWV�
RI�WKH�IXQJLFLGHV�QRZ�EHLQJ�ZLGHO\�SURPRWHG�DV�D�WRRO�LQ�PDQDJLQJ�UXVW�GLVHDVH��

�
6R\EHDQ�IDUPHUV�DUH�IDFLQJ�PRUH�VHULRXV�LQVHFW�SHVW�SUHVVXUH�WKDQ�MXVW�D�IHZ�\HDUV�DJR��6HYHUDO�ZHHG�
VSHFLHV�KDYH�HYROYHG�D�KLJKHU�OHYHO�RI�WROHUDQFH�WR�JO\SKRVDWH�DQG�VRPH�PD\�EH�WHFKQLFDOO\�UHVLVWDQW��
HYHQ� WKRXJK� VFLHQWLVWV� KDYH� \HW� WR� FRQILUP�� RU� DW� OHDVW� SXEOLFO\� DFNQRZOHGJH�� WKH� SUHVHQFH� RI�
UHVLVWDQFH��*LYHQ�WKH�DOPRVW�WRWDO�UHOLDQFH�RQ�JO\SKRVDWH�IRU�VR\EHDQ�ZHHG�PDQDJHPHQW�LQ�$UJHQWLQD��
UHVLVWDQFH�ZLOO�VXUHO\�HPHUJH�DQG�EHFRPH�SURJUHVVLYHO\�VHULRXV�DQG�FRVWO\��7KH�LPSRUWDQW�TXHVWLRQ�LV�
QRW�ZKHWKHU�$UJHQWLQD¶V�VR\EHDQ�IDUPHUV�ZLOO�KDYH�WR�FRQWHQG�ZLWK�UHVLVWDQW�ZHHGV��EXW�KRZ�ZHOO�WKH\�
ZLOO�GR�VR�DQG�DW�ZKDW�FRVW��7KH�FXUUHQW�OHYHO�RI�RIILFLDO�DQG�XQRIILFLDO�GHQLDO�RI�WKH��
WKUHDW� RI� UHVLVWDQFH� LV� ZRUULVRPH� DQG� VXJJHVWV� WKDW� UHPHGLDO� DFWLRQV� ZLOO� EH� GHOD\HG� DQG� WLPLG��
$UJHQWLQD¶V�IDUP�OHDGHUV�DQG�VFLHQWLVWV�VKRXOG�FORVHO\�IROORZ�WKH�ZHOO�GRFXPHQWHG�DQG�ZLGHO\�VWXGLHG�
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VSUHDG�RI�JO\SKRVDWH�UHVLVWDQW�PDUHVWDLO�LQ�WKH�8�6��WR�JDLQ�D�EHWWHU�XQGHUVWDQGLQJ�RI�ZKDW�LV�DW�VWDNH�
DQG�WKH�SRWHQWLDO�FRVWV�LI�WKH�ILUVW�VLJQV�RI�UHVLVWDQFH�DUH�PLVVHG�RU�LJQRUHG���

�
*URZWK� LQ� VR\EHDQ� SURGXFWLRQ� KDV� FRPH� DW� D� KHDY\� SULFH�� 7KH� ODQG� DUHD� SODQWHG� WR� VR\EHDQV� LQ�
$UJHQWLQD�KDV�LQFUHDVHG�����PLOOLRQ�KHFWDUHV�VLQFH�������$ERXW�����RI�WKLV�QHZ�ODQG�KDV�FRPH�IURP�
WKH� FRQYHUVLRQ� RI� FURSODQG� JURZLQJ�ZKHDW�� FRUQ�� VXQIORZHUV�� DQG� VRUJKXP�� $QRWKHU� ���KDV� FRPH�
IURP�RWKHU�FURSV� LQFOXGLQJ�ULFH��FRWWRQ��EHDQV�DQG�RDWV��)RUPHU�FDWWOH�SDVWXUHV�DQG�KD\� ILHOGV�KDYH�
EHHQ�WKH�VRXUFH�RI�DQRWKHU������7KH�EDODQFH�±�VRPH�����±�KDV�FRPH�IURP�WKH�FRQYHUVLRQ�RI�ZLOG�
ODQGV��LQFOXGLQJ�IRUHVWV�DQG�VDYDQQDKV���

�
)XUWKHU�JURZWK� LQ� WKH� LQGXVWU\�ZLOO� OLNHO\� FRPH�PRVWO\� IURP� WKH� FRQYHUVLRQ�RI�SDVWXUHV�DQG� IRUDJHV�
QRZ�VXSSRUWLQJ�WKH�FDWWOH�LQGXVWU\�DQG�IURP�DGGLWLRQDO�IRUHVW�FRQYHUVLRQ��6RPH�RI�WKH�PRUH�PDUJLQDO�
ODQGV� SODQWHG� WR� VR\EHDQV� LQ� UHFHQW� \HDUV� ZLOO� OLNHO\� UHYHUW� WR� SDVWXUH�� UHWXUQLQJ� WR� VR\EHDQV� RQO\�
ZKHQ�PDUNHW�SULFHV�DUH�KLJK�RU�ULVLQJ��7KH�HQYLURQPHQWDO�GDPDJH�RI�IXUWKHU�VR\EHDQ�H[SDQVLRQ�ZLOO�
VWHDGLO\�LQFUHDVH�DQG�WKH�HFRQRPLF�EHQHILWV�ZLOO�JUDGXDOO\�GHFOLQH�DV�\LHOG�OHYHOV�IDOO�DQG�DYHUDJH�FRVWV�
LQFUHDVH�RQ�PRUH�PDUJLQDO�ODQGV�LQ�DUHDV�ZLWK�OHVV�IDYRXUDEOH�VRLOV�DQG�ZHDWKHU��

�
*O\SKRVDWH�KHUELFLGH�XVH�ZLOO�FRQWLQXH�WR�LQFUHDVH�IRU�WKH�IRUHVHHDEOH�IXWXUH��SHUKDSV�GUDPDWLFDOO\� LI�
IDUPHUV�DUH�DV�HQWKXVLDVWLF�DERXW�5RXQGXS�5HDG\�FRUQ��MXVW�UHFHQWO\�DSSURYHG�LQ�$UJHQWLQD��DV�WKH\�
KDYH�EHHQ�DERXW�55�VR\EHDQV��8QIRUWXQDWHO\� WKRXJK�� UHOLDQFH�\HDU�DIWHU�\HDU�RQ�D�VLQJOH�KHUELFLGH�
DFFHOHUDWHV� ZHHG� VKLIWV� DQG� WKH� HPHUJHQFH� RI� JHQHWLFDOO\� UHVLVWDQW� ZHHGV�� 7KH� WKUHDW� SRVHG� E\�
UHVLVWDQFH�LQ�$UJHQWLQD�ZLOO�H[SRQHQWLDOO\�LQFUHDVH�LI�5RXQGXS�5HDG\�FRUQ�LV�ZLGHO\�SODQWHG�LQ�URWDWLRQ�
ZLWK�55�VR\EHDQV�� ,Q�DGGLWLRQ��YROXQWHHU�55�FRUQ�ZLOO�HPHUJH�DV�D�QHZ�ZHHG� LQ�55�VR\EHDQV��DQG�
YROXQWHHU�55�VR\EHDQV�ZLOO�EH�D�QHZ�ZHHG�LQ�55�FRUQ�ILHOGV���
�
7KH� KRQH\PRRQ� SHULRG� IRU� $UJHQWLQD¶V� VR\EHDQ� LQGXVWU\� LV� GUDZLQJ� WR� D� FORVH�� &RVWV� DUH� ULVLQJ� RQ�
PXOWLSOH� IURQWV�DQG�VHULRXV�ELRORJLFDOO\�EDVHG�DQG�VRLO� IHUWLOLW\�SURGXFWLRQ�SUREOHPV�DUH�QRZ�HYLGHQW��
4XHVWLRQV� OLQJHU� RYHU� WKH� LPSDFW� RI� JO\SKRVDWH� RQ� WKH� VWUXFWXUH� DQG� IXQFWLRQ� RI� VRLO� PLFURELDO�
FRPPXQLWLHV� DQG� WKH� VHYHULW\� RI� QHZ� VR\EHDQ� SODQW� GLVHDVHV� DQG� LQVHFW� SHVWV�� 7KH� IXWXUH�
FRPSHWLWLYHQHVV� RI� $UJHQWLQD¶V� VR\EHDQ� LQGXVWU\� ZLOO� UHVW� RQ� KRZ� WKRXJKWIXOO\� DQG� GHFLVLYHO\� WKHVH�
SUREOHPV�DUH�FRQIURQWHG���

�
7R� VXVWDLQ� WRGD\¶V� OHYHOV� RI� SURGXFWLRQ��
VHULRXV� VRLO� TXDOLW\�� JUDLQ� TXDOLW\�� DQG�
HQYLURQPHQWDO� SUREOHPV� PXVW� EH�
FRQIURQWHG�� 6R� WRR� PXVW� WKH� VRFLDO�
FRQVHTXHQFHV� RI� $UJHQWLQD¶V� VR\EHDQ�
³*ROG� 5XVK�´� 7KH� H[SDQVLRQ� RI� VR\EHDQ�
SURGXFWLRQ� VLQFH� WKH� HDUO\� ����V� KDV�
WUDQVIRUPHG� WKH� FRXQWU\VLGH�� FUHDWHG� D�
QHZ� JHQHUDWLRQ� RI� ZHDOWK\� IDUPHUV��
DOWHUHG� WKH� QDWLRQ¶V� GLHW� DQG� QXWULWLRQDO�
VWDWXV�� DQG� GLVSODFHG� PLOOLRQV� RI� SHRSOH�
DQG�FRPPXQLWLHV� LQ�WKH�ZDNH�RI�WKH�UXVK�
WR� H[SDQG� VR\EHDQ� SURGXFWLRQ�� 6RFLDO�
SUREOHPV�PXVW� EH� DGGUHVVHG� LQ� RUGHU� WR�
SUHYHQW� PRUH� VHULRXV� SUREOHPV� LQ� WKH�
IXWXUH���

�
7KH�ZHOO�EHLQJ�RI�D�QDWLRQ�PD\�ZHOO�UHVW�RQ�ZKHWKHU�ZD\V�DUH�IRXQG�WR�UHYHUVH�WKH�FXUUHQW�VWDWH�RI�
GHSHQGHQF\�RI�WKH�DJULFXOWXUDO�VHFWRU��DQG�LQGHHG�WKH�ZKROH�FRXQWU\�RQ�VR\EHDQ�SURGXFWLRQ��0RUH�RI�
WKH�VDPH�ZLOO�SURYH�GLVDSSRLQWLQJ��DQG�SHUKDSV�GLVDVWURXV��6WLOO��VRPH�SHRSOH�DQG�DJULEXVLQHVV�OHDGHUV�
ZLOO�FRQWLQXH�WR�GHQ\�WKH�H[LVWHQFH�RI�ELRORJLFDO�DQG�HFRORJLFDO�SUREOHPV�LQ�WKH�$UJHQWLQHDQ�VR\EHDQ�
VHFWRU�� 7R� WKH� H[WHQW� WKH\� SHUVXDGH� WKH� JRYHUQPHQW�� IDUPHUV�� DQG� DJULEXVLQHVV� WR� VWLFN� ZLWK� WKH�
VWDWXV�TXR��SURYHQ�DQG�SUDFWLFDO�FKDQJHV�LQ�SURGXFWLRQ�V\VWHPV�ZLOO�EH�GHOD\HG�DQG�WKH�YXOQHUDELOLW\�
RI�WKH�VHFWRU�ZLOO�JURZ���
�
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�
*��%LEOLRJUDSK\�
� � �
�
$$&5($��������(O�OLEUR�GH�OD�6RMD��������%XHQRV�$LUHV��
$GULDQL�� 3�� ������1XEHV� VREUH� OD� VRMD� HQ� ((�88�� /D� 9R]� GHO� ,QWHULRU� RQ� OLQH�� ��WK� $XJXVW� ������
KWWS���ZZZ�ODYR]GHOLQWHULRU�����������VXSOHPHQWRV�ODYR]GHOFDPSR�QRWD������B��KWP�
%DFNZHOO��%���6WHIDQRQL��3��������(O�1HJRFLR�GHO�KDPEUH�HQ�OD�$UJHQWLQD��/H�0RQGH�'LSORPDWLTXH���
(O�'LSOy��)HEUXDU\�������
%HJHQLVLF�� )�� ������ 6$*3\$�±�6HFUHWDUtD� GH�$JULFXOWXUD��*UDQDGHUtD�� 3HVFD� \�$OLPHQWRV��
������ (O� TXLQTXHQLR� GH� OD� VRMD� WUDQVJHQLFD�� 6HSWHPEHU� ������
KWWS���ZZZ�VDJS\D�PHFRQ�JRY�DU�QHZ�����SUHQVD�SXEOLFDFLRQHV�DJULFXOWXUD�62-$�3')�
%HQEURRN��&�� ������ (YLGHQFH� RI� WKH�0DJQLWXGH� RI� WKH� 5RXQGXS� 5HDG\� 6R\EHDQ� <LHOG� 'UDJ� IURP�
8QLYHUVLW\�� %DVHG�9DULHWDO� 7ULDOV� LQ� ������$J�%LR7HFK� ,QIR1HW�7HFKQLFDO� 3DSHU��1XPEHU� ��� ��WK� -XO\�
������KWWS���ZZZ�ELRWHFK�LQIR�QHW�55B\LHOGBGUDJB���SGI��
%HQEURRN��&��������(FRQRPLF�DQG�(QYLURQPHQWDO� ,PSDFWV�RI�)LUVW�*HQHUDWLRQ�*HQHWLFDOO\�0RGLILHG�
&URSV�� /HVVRQV� IURP� WKH� 8QLWHG� 6WDWHV´�� 3UHVHQWDWLRQ� DW� WKH� ZRUNVKRS� 7UDQVJHQLFV� LQ� $UJHQWLQH�
$JULFXOWXUH�� 7RZDUGV� 'HILQLQJ� D� 1DWLRQDO� 3ROLF\� LQ� %XHQRV� $LUHV�� $UJHQWLQD�� �WK� 'HFHPEHU� ������
>:RUNVKRS� VSRQVRUHG� E\� WKH� ,QWHUQDWLRQDO� ,QVWLWXWH� IRU� 6XVWDLQDEOH� 'HYHORSPHQW� �,,6'�� DQG� WKH�
,QVWLWXWH� IRU� ,QWHUDPHULFDQ� &RRSHUDWLRQ� LQ� $JULFXOWXUH� �,,&$��@�
KWWS���ZZZ�LLVG�RUJ�SGI������WNQBJPRBLPSBQRYB���SGI�
%HQEURRN��&��������*HQHWLFDOO\�(QJLQHHUHG�&URSV�DQG�3HVWLFLGH�8VH�LQ�WKH�8QLWHG�6WDWHV��7KH�)LUVW�
1LQH�<HDUV��$J�%LR7HFK�,QIR1HW�7HFKQLFDO�3DSHU��1XPEHU������WK�2FWREHU�������KWWS���ZZZ�ELRWHFK�
LQIR�QHW�WHFKQLFDOSDSHU��KWPO�
&,$5$���&iPDUD�GH�OD�,QGXVWULD�$FHLWHUD�GH�OD�5HS~EOLFD�$UJHQWLQD��������&DSDFLGDG�
,QVWDODGD�GH�0ROLHQGD�SRU�(PSUHVD�������KWWS���ZZZ�FLDUD�FRP�DU�LQIRLQGX�KWP��
&DS��(���*RQ]iOH]��3��������$UJHQWLQD��8QD�([SORUDFLyQ�GH�OD�)URQWHUD�GH�3RVLELOLGDGHV�3URGXFWLYDV�
GHO� 6HFWRU� GH� *UDQRV� \� 2OHDJLQRVDV� �6HJXQGR� %RUUDGRU��� ,17$� �� ,QVWLWXWR� 1DFLRQDO� GH� 7HFQRORJtD�
$JURSHFXDULD�� ,(6� �� ,QVWLWXWR� GH� (FRQRPtD� \� 6RFLRORJtD�� -XO\� ������
KWWS���ZZZ��LQWD�JRY�DU�LHV�SXEOLFDFLRQHV��&IURQWHUD�SGI�
&$6$)(� �� &iPDUD� GH� 6DQLGDG� $JURSHFXDULD� \� )HUWLOL]DQWHV�� ����� DQG� HDUOLHU� \HDUV��
(VWDGtVWLFDV��KWWS���ZZZ�FDVDIH�RUJ�DU�PHGLFLRQGHPHUFDGR�KWPO�
&$6$)(� ±� &iPDUD� GH� 6DQLGDG� $JURSHFXDULD� \� )HUWLOL]DQWHV�� ������ (VWDGtVWLFDV��
KWWS���ZZZ�FDVDIH�RUJ�DU�PHGLFLRQGHPHUFDGR�KWPO��
&DVDV��5��������/RV�����PLOORQHV�GH�WRQHODGDV�DO�DOFDQFH�GH�OD�PDQR��,17$���,QVWLWXWR�1DFLRQDO�GH�
7HFQRORJtD� $JURSHFXDULD�� ,QVWLWXWR� GH� 6XHORV�� 0D\� ������
KWWS���ZZZ�LQVXHORV�RUJ�DU�,QIRUPHV�/RV���PLOORQHV�KWP��
&KLQD� 3HRSOH
V� 'DLO\� 2QOLQH�� ������ &KLQD� ZLQV� JO\SKRVDWH� DQWL�GXPSLQJ� FDVH� LQ� $UJHQWLQD�� �WK�
)HEUXDU\�������
&ODUtQ�� ������ .LUFKQHU� ILUPy� HO� GHFUHWR� SDUD� FDPELDU� ORV� SODQHV� VRFLDOHV�� ��WK� 2FWREHU� ������
KWWS���ZZZ�FODULQ�FRP�GLDULR������������HOSDLV�S�������KWP��
&RJKODQ�� $�� ������ :HHGNLOOHU� PD\� HQFRXUDJH� EOLJKW�� 1HZ� 6FLHQWLVW�� 9RO�� ����� LVVXH� ������ ��WK�
$XJXVW�������
&RQVHMR�1DFLRQDO�GH�&RRUGLQDFLyQ�GH�3ROtWLFDV�6RFLDOHV��������&RQVLGHUDFLRQHV�VREUH� OD�VRMD�
HQ�OD�DOLPHQWDFLyQ��)HEUHUR�������KWWS���ZZZ�GHVDUUROORVRFLDO�JRY�DU�SHD�GHVFDUJD�FRQVBVRMD�SGI��
&5($�� ������ /D� VXVWHQWDELOLGDG� GHO� QHJRFLR� DJUtFROD�� -XQH� ������
KWWS���ZZZ�DDFUHD�RUJ�DU�VRIW�QUR����KWP��
'HOODWRUUH��5�������� 9HU� ORV� EHQHILFLRV� GH� OD� VRML]DFLyQ��3DJLQD� ���� &DVK� VXSSOHPHQW�� ��VW�0DUFK�
������S�����
(($2&� ±� (VWDFLyQ� ([SHULPHQWDO� $JURLQGXVWULDO� 2ELVSR� &RORPEUHV�� ,17$�� ������ ,Q�� /D�
*DFHWD� 2QOLQH�� ������ $QWLFLSDQ� XQD� IXHUWH� EDMD� HQ� OD� UHQWDELOLGDG� GH� OD� VRMD�� �WK� 1RYHPEHU� ������
KWWS���ZZZ�ODJDFHWD�FRP�DU�YHUQRWD�DVS"LGBQRWD �������
(OLDVRQ��5��� -RQHV��/�������� 6WDJQDWLQJ�1DWLRQDO�%HDQ�<LHOGV� �"��� 3UHVHQWDWLRQ��0LGZHVW�6R\EHDQ�
&RQIHUHQFH�� 'HV� 0RLQHV�� ,RZD�� $XJXVW� ��� ������ $FFHVVLEOH� DW� ±�
KWWS���ZZZ�LDVR\EHDQV�FRP�ZKDWQHZ�PVF���SURFHHGLQJV�URQHOLDVRQ����SSW�
(OPRUH��5�:���)��:��5RHWK��/HQLV�$��1HOVRQ��&KDUOHV�$��6KDSLUR��5REHUW�1��.OHLQ��6WHYDQ�=��
.QH]HYLF��DQG�0DUWLQ��$��������*O\SKRVDWH�5HVLVWDQW�6R\EHDQ�&XOWLYDU�<LHOGV�&RPSDUHG�ZLWK�6LVWHU�
/LQHV��$JURQRP\�-RXUQDO��9RO����������������
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KWWS���VFUHF�XQO�HGX�5HVHDUFK�*O\SKRVDWH�JO\SKRVDWH\LHOG�KWPO��
(XURSHDQ�&RPPLVVLRQ��������8VH�RI�SURFHVVHG�DQLPDO�SURHLQV� LQ�DQLPDO�IHHG�6$1&2�����������
UHY�� �� ±� :RUNLQJ� 'RFXPHQW� RI� WKH� &RPPLVVLRQ� 6HUYLFHV� ±� )RRG� 6DIHW\��
KWWS���HXURSD�HX�LQW�FRPP�IRRG�IV�EVH�EVH��HQ�KWPO�
)DFFLQL��'��������/RV�FDPELRV�WHFQROyJLFRV�\� ODV�QXHYDV�HVSHFLHV�GH�PDOH]DV�HQ�VRMD��8QLYHUVLGDG�
GH�5RVDULR��$JUR0HQVDMHV�1R���SDJ�����'HFHPEHU�������
)HHGVWXIIV��������86'$�GHWHFWV� VR\EHDQ� UXVW� LQ� /RXLVLDQD��)HHGVWXII�1HZV� )ODVK�� ��WK�1RYHPEHU�
������
),$1� ±� )RRG)LUVW� ,QIRUPDWLRQ� DQG� $FWLRQ� 1HWZRUN�� DQG� (('� ±� (YDQJHOLVFKHU�
(QWZLFNOXQJVGLHQVW�� ������ 5HSRUW� RI� WKH� ,QWHUQDWLRQDO� )DFW� )LQGLQJ� 0LVVLRQ� WR� $UJHQWLQD�� $SULO�
������
)UDQFR�� '�� ������ $FHLWH� GH� 6RMD� �� $QiOLVLV� GH� &DGHQD� $OLPHQWDULD�� 'LUHFFLyQ� 1DFLRQDO� GH�
$OLPHQWDFLyQ��KWWS���ZZZ�DOLPHQWRVDUJHQWLQRV�JRY�DU�����ROHD�$FHLWHB6RMD�U���$BVRMD�KWP��
*OREDO�$JUR�6�$��������&DGD�FHQWDYR�YDOH�PLOORQHV��)RUWXQD��HGLWLRQ�����
KWWS���ZZZ�IRUWXQD�XROVLQHFWLV�FRP�DU�HGLFLRQB�����VRFLHGDG�QRWDB���KWP�
+RUVWPHLHU��*�'��������5LJKW�6HHG�IRU�WKH�-RE��)DUP�-RXUQDO��-DQXDU\��������
+XHUJR��+�$��������,Q��,EixH]��/��������/D�*HQWH��1R����������WK�-DQXDU\�������
+XHUJR�� +�$�� ������ $Vt�� OD� VRMD� HV� SHOLJURVD�� &ODULQ�� 6XSOHPHQWR� 5XUDO�� �WK� $XJXVW� ������
KWWS���ROG�FODULQ�FRP�VXSOHPHQWRV�UXUDO������������U�������KWP��
$UJDxDUD]��1��������&RSDUWLFLSDFLyQ�)HGHUDO�GH�,PSXHVWRV��/D�9HUGDGHUD�+LVWRULD��,(5$/��)XQGDFLRQ�
0HGLWHUUDQHD�KWWS���IDOFRP�EROVDP]D�FRP�DU�LHUDO�FKDUODV�MXQLRB����B��SGI�
,1'(&� ±� ,QVWLWXWR� 1DFLRQDO� GH� (VWDGtVWLFD� \� &HQVRV�� ������ &HQVR� 1DFLRQDO� $JURSHFXDULR�
�$JULFXOWXUDO�QDWLRQDO�FHQVXV����'HILQLWLYH�5HVXOWV��KWWS���ZZZ�LQGHF�JRY�DU�SUR\HFWRV�FQD�FQD�DVS��
,1'(&�±�,QVWLWXWR�1DFLRQDO�GH�(VWDGtVWLFD�\�&HQVRV��������3REUH]D��KWWS���ZZZ�LQGHF�JRY�DU���
,1'(&�±� ,QVWLWXWR�1DFLRQDO�GH�(VWDGtVWLFD�\�&HQVRV������D�� ([SRUWDFLRQHV� VHJ~Q� FRPSOHMRV�
H[SRUWDGRUHV��KWWS���ZZZ�LQGHF�JRY�DU�QXHYDZHE�FXDGURV����H[SVHULHDMXVW�[OV��
,1'(&� ±� ,QVWLWXWR� 1DFLRQDO� GH� (VWDGtVWLFD� \� &HQVRV�� ����E�� ,Q�� 0XVFDWHOOL�� 1�� ������ 6H�
QHFHVLWDQ������SDUD�QR�VHU�SREUH��&ODUtQ���WK�2FWREHU�������
�KWWS���ZZZ�FODULQ�FRP�GLDULR������������HOSDLV�S�������KWP��
,17$���,QVWLWXWR�1DFLRQDO�GH�7HFQRORJtD�$JURSHFXDULD��������(O�,17$�DQWH�OD�SUHRFXSDFtRQ�SRU�
OD� VXVWHQWDELOLGDG� GH� ODUJR� SOD]R� GH� OD� SURGXFFtRQ� DJURSHFXDULD� $UJHQWLQD�� 'HFHPEHU� ������
KWWS���ZZZ�LQWD�JRY�DU�LQIR�GRFXPHQWRV�VXVWHQWDELOLGDG�SGI��
,17$���,QVWLWXWR�1DFLRQDO�GH�7HFQRORJtD�$JURSHFXDULD���5HJLRQDO�&HQWHU�6DQWD�)H��������
&DPSDxD� 3URYLQFLDO� GH� DOHUWD� WHPSUDQD� GH� OD� 5R\D� GH� OD� 6RMD�� 2UJDQL]iQGRQRV� SDUD�PLQLPL]DU� VX�
LPSDFWR��KWWS���ZZZ�LQWD�JRY�DU�UDIDHOD�LQIR�GRFXPHQWRV�FUVDQWDIH�UR\D��)VRMD�KWP��
,17,�±�,QVWLWXWR�1DFLRQDO�GH�7HFQRORJtD�,QGXVWULDO��������&DXVDV�\�ULHVJRV�GHO�PRQRFXOWLYR�GH�
VRMD��KWWS���ZZZ�LQWL�JRY�DU�VDEHUFRPR�VF���LQWL���SKS��
,6$$$�±�,QWHUQDWLRQDO�6HUYLFH�IRU�WKH�$FTXLVLWLRQ�RI�$JUL�ELRWHFK�$SSOLFDWLRQV�������DQG�
SUHYLRXV�\HDUV��*OREDO�6WDWXV�RI�&RPPHUFLDOL]HG�7UDQVJHQLF�&URSV��KWWS���ZZZ�LVDDD�RUJ��
,YDQFRYLFK��$���%RWWD��*��������/D�UR\D�GH�OD�VR\D�HQ�OD�$UJHQWLQD��,17$��0LVFHOODQRXV�3DSHUV�1R��
�����������
KWWS���ZZZ�VDJS\D�PHFRQ�JRY�DU�QHZ�����DJULFXOWXUD�RWURV�UR\DGHODVR\D�5R\D5HYLVWD���LQWD�SGI��
.DUU�/LOLHQWKDO�� /�.���*ULHVKRS��&�0���0HUFKHQ��1��5���0DKDQ��'�&�� DQG� )DKH\��*�&�� ������
&KHPLFDO� &RPSRVLWLRQ� DQG� 3URWHLQ�4XDOLW\� &RPSDULVRQV� RI� 6R\EHDQV� DQG� 6R\EHDQ�0HDOV� IURP� )LYH�
/HDGLQJ�6R\EHDQ�3URGXFLQJ�&RXQWULHV��-��$JULF��)RRG�&KHP�����������������
.LQJ�� &��� 3XUFHOO�� /��� DQG�9RULHV� (�� ������ 3ODQW� JURZWK� DQG� QLWURJHQDVH� DFWLYLW\� RI� JO\SKRVDWH�
WROHUDQW� VR\EHDQV� LQ� UHVSRQVH� WR� IROLDU� DSSOLFDWLRQ�� $JURQRP\� -RXUQDO�� 9RO�� ���� ���������
KWWS���DJURQ�VFLMRXUQDOV�RUJ�FJL�FRQWHQW�IXOO�����������
/D� &DSLWDO�� ������ $ILS� LQYHVWLJD� D� VLHWH� JUDQGHV� FHUHDOHUDV�� ��WK� -XO\� ������
KWWS���ZZZ�ODFDSLWDO�FRP�DU������������HFRQRPLD�QRWLFLDB������VKWPO��
/D�&DSLWDO��������&DPSRV�\�%X]]L�VH�WLUDQ�FRQ�OD�WLHUUD����VW-XO\�������
KWWS���ZZZ�GLDULRODFDSLWDO�FRP������������FDPSR�QRWLFLDB�������VKWPO�
/RQJRQL�0��������/D�VRMD�VH�FRQYLUWtR�HQ�XQ�LPiQ�SDUD�ODV�LQYHUVLRQHV��&ODULQ����WK�0DUFK�������S��
���
/RQJRQL��0������D��([SRUWDGRUHV�GH�JUDQRV��HQ�JXDUGLD��&ODULQ����WK��-XO\���������
KWWS���ZZZ�FODULQ�FRP�GLDULR������������HOSDLV�S�������KWP�
/RSH]��*�0��������3RGUHPRV�PDQHMDU� XQD� FRVHFKD� GH� ����PLOORQHV"� /LPLWDQWHV� (VWUXFWXUDOHV� GHO�
6HFWRU� *UDQDULR� $UJQHWLQR�� )XQGDFLyQ� 3URGXFLU� &RQVHUYDQGR�� 6HSWHPEHU� ������
KWWS���ZZZ�SURGXFLUFRQVHUYDQGR�RUJ�DU�GRFV�VHUYLFLRV�GRFXPHQWRV�KWP�
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0DLQR��0��������)XQGDFLyQ�SDUD�HO�&DPELR��������(O�SHVR�GH�OD�VRMD�HQ�OD�(FRQRPtD�$UJHQWLQD��
1RYHPEHU�������KWWS���ZZZ�SDUDHOFDPELR�RUJ�DU�GRFXPHQWRV����VRMD�SGI�
0DUWHORWWR��+���6DODV��+���/RYHUD��(��1R�GDWH��(O�0RQRFXOWLYR�GH�6RMD�\� OD�6XVWHQWDELOLGDG�GH� OD�
$JULFXOWXUD� &RUGREHVD�� ,17$� �� ,QVWLWXWR� 1DFLRQDO� GH� 7HFQRORJtD� $JURSHFXDULD� �� 5HJLRQDO� &HQWHU�
0HQIUHGL��
KWWS���ZZZ�IHUWLOL]DU�RUJ�DU�DUWLFXORV�(O���0RQRFXOWLYR���GH���6RMD���\���OD���6XVWHQWDELOLGD
G���GH���OD���$JULFXOWXUD���&RUGREHVD�KWP��
0(&21���0LQLVWU\�RI�(FRQRP\�DQG�3URGXFWLRQ��������$JULFXOWXUDO�6HFWRU�,QGLFDWRUV��
KWWS���ZZZ�PHFRQ�JRY�DU�SHFRQRPLFD�EDVHKRPH�LQIRHFRBLQJ�KWPO��
0(&21���0LQLVWHULR�GH�(FRQRPLD�$UJHQWLQD��������5HFDXGDFLRQ�7ULEXWDULD��������YV�������
������KWWS���ZZZ�PHFRQ�JRY�DU�GRZQORDG�UHFBWULE������[OV����
KWWS���ZZZ�PHFRQ�JRY�DU�VLS�UHFBWULE��WULP���&XDGUR��[OV�
0LFKHOHQD��5���5LYHUR��(���,UXUWLD��%���5tPROR��0��\�0��5RULJ��������'HVFRPSRVLFLyQ�GH�UDVWURMRV�
HQ�VLHPEUD�GLUHFWD�\�VX�LQIOXHQFLD�HQ�OD�IHUWLOLGDG�\�HQ�HO�FRQWURO�GH�OD�HURVLyQ�����&RQJUHVR�1DFLRQDO�
GH�$$35(6,'��7RPR�,��&RQIHUHQFLDV��0DU�GHO�3ODWD�
KWWS���ZZZ�LQWD�JRY�DU�VXHORV�LQYHVWLJD�HYDOBVLHPEUDBGLUHFWD�KWP�
0LQLVWHULR�GH�6DOXG�\�$PELHQWH��������)RUHVW�0DS�IRU�6DOWD�SURYLQFH��0DSD�)RUHVWDO�3URYLQFLD�GH�
6DOWD��������XSGDWH��6HFUHWDUtD�GH�$PELHQWH�\�'HVDUUROOR�6XVWHQWDEOH��0DUFK�������
2OLYHULR��*���6HJRYLD��)���/ySH]��*�0���������)HUWLOL]DQWHV�SDUD�XQD�$UJHQWLQD�GH�����PLOORQHV�GH�
WQV��)XQGDFLRQ�3URGXFLU�FRQVHUYDQGR��-XQLR�������KWWS���ZZZ�SURGXFLUFRQVHUYDQGR�RUJ�DU���
3DOHUPR��$��������,QTXLHWD�HO�DEDVWHFLPLHQWR�GHO�JOLIRVDWR��/D�1DFLyQ����WK�0DUFK�������S�����
3DSD�� -�� &�� 0�� ������ 0DOH]DV� WROHUDQWHV� \� UHVLVWHQWHV� D� KHUELFLGDV�� 3UHVHQWDWLRQ� DW� 6HPLQDU�
6XVWHQWDELOLGDG�GH�OD�3URGXFFLRQ�$JUtFROD��LQ�%XHQRV�$LUHV��$UJHQWLQD����WK�DQG���WK�0DUFK�������
3HQJXH��:��������&XOWLYRV�7UDQVJHQLFRV�¢+DFLD�GyQGH�YDPRV"�/XJDU�(GLWRULDO��%XHQRV�$LUHV��,6%1�
������������S�������������
3HQJXH��:��������/D�3DPSHDQL]DWLRQ�GH�$UJHQWLQD��/H�0RQGH�'LSORPDWLTXH��1R������
3HUVRJOLD� 6�� ������ 3UHRFXSD� OD� EDMD� GH� OD� VRMD�� &ODUtQ�� ��WK� 2FWREHU� ������
KWWS���ZZZ�FODULQ�FRP�GLDULR������������HOSDLV�S��������KWP��
3LNH��'�5��������)LHOG�&RUQ�3HVW�0DQDJHPHQW�3ODQ��1RUWK�&HQWUDO�5HJLRQ��$XJXVW�����������
3XULFHOOL��,���)DFFLQL��'���7HQDJOLD��0��DQG�9HUJDUD��(��������&RQWURO�GH�7ULIROLXP�5HSHQV�FRQ�GLVWLQWDV�
GRVLV�GH�KHUELFLGDV��6LHPEUD�'LUHFWD��$DSUHVLG��\HDU�����1R������S���������'HFHPEHU�������
4DLP��0���7UD[�HU��*��������5RXQGXS�5HDG\�6R\EHDQV� LQ�$UJHQWLQD��)DUP�/HYHO�� O(QYLURQPHQWDO��
DQG�:HOIDUH�(IIHFWV��3DSHU�SUHVHQWHG�DW�WKH��WK�,&$%5�&RQIHUHQFH�RQ�³$JULFXOWXUDO�%LRWHFKQRORJLHV��
1HZ�$YHQXHV�IRU�3URGXFWLRQ��&RQVXPSWLRQ�DQG�7HFKQRORJ\�7UDQVIHU��5DYHOOR��,WDO\��-XO\�������
4DLP�� 0��� 7UD[OHU�� *�� ������ 5RXQGXS� 5HDG\� VR\EHDQV� LQ� $UJHQWLQD�� IDUP� OHYHO� DQG� DJJUHJDWH�
ZHOIDUH�HIIHFWV��$JULFXOWXUDO�(FRQRPLFV��GRL���������M�DJHFRQ��������������
5HFD��$��������2LOVHHG�FUXVKLQJ�LQGXVWU\�LQ�$UJHQWLQD��,QFUHDVLQJ�VXSSOLHV��EHWWHU�PDUJLQV�	�IXUWKHU�
UHVWUXFWXULQJ��,QGXVWU\�1RWH���)RRG�	�$JULEXVLQHVV�5HVHDUFK��,VVXH�����������5DEREDQN�,QWHUQDWLRQDO��
6HSWHPEHU� ������ KWWS���ZZZ�UDEREDQN�FRP�$WWDFKPHQWV�8�6��,1�����
����B2LOVHHGB&UXVKLQJB,QGXVWU\BLQB$UJHQWLQDB$OHMDQGURB5HFDB)$5B6HSWHPEHU�����SGI��
5RFKD��/��������8Q�SDtV�TXH�SLHUGH�VXV�PRQWHV��/D�1DFLyQ����WK��$XJRVW�������
6$'(62� �� 6RFLHGDG� $UJHQWLQD� SDUD� HO� 'HVDUUROOR� \� 8VR� GH� OD� 6RMD�� ������ (O� KRPEUH�� ORV�
DOLPHQWRV�\�OD�VDOXG��&DPSDLJQ�OHDIOHW��
6$*3\$� ±� 6HFUHWDUtD� GH� $JULFXOWXUD�� *UDQDGHUtD�� 3HVFD� \� $OLPHQWRV�� ������ (VWLPDFLRQHV�
$JUtFRODV�±�2OHDJLQRVDV��KWWS���ZZZ�VDJS\D�JRY�DU�KWWS�KVL�EDVHV�ROHDJL�KWP��
6$*3\$� ±� 6HFUHWDUtD� GH� $JULFXOWXUD�� *UDQDGHUtD�� 3HVFD� \� $OLPHQWRV�� ����D�� 'HILQLHURQ�
SOD]RV�SDUD�OD�/H\�GH�)RQGR�GH�&RPSHQVDFLyQ�7HFQROyJLFD��3UHVV�UHOHDVH����QG�6HSWHPEHU�������
6$*3\$� ±� 6HFUHWDUtD� GH� $JULFXOWXUD�� *UDQDGHUtD�� 3HVFD� \� $OLPHQWRV�� ����E�� (ODERUDFLyQ�
SURSLD�HQ�EDVH�D�GDWRV�VXPLQLVWUDGRV�SRU�WHUPLQDOHV�SRUWXDULDV��'LUHFFLyQ�GH�0HUFDGRV�$JURDOLPWDULRV���
6$*3\$�±�6HFUHWDUtD�GH�$JULFXOWXUD��*UDQDGHUtD��3HVFD�\�$OLPHQWRV��DQG�)$2�±�)RRG�DQG�
$JULFXOWXUH�2UJDQLVDWLRQ��������'HWHUPLQDFLyQ�GH�ODV�,QYHUVLRQHV�1HFHVDULDV�SDUD�OD�6HJUHJDFLyQ�
GH� 0Dt]� \� 6RMD� QR� 290�� 'RFXPHQWR� �� �� 3URMHFW� 7&3�$5*������� -XQLR� ������
KWWS���ZZZ�VDJS\D�PHFRQ�JRY�DU�QHZ�����SURJUDPDV�IDRBVDJS\D�'RFXPHQWR�����SGI��
6$*3\$�±6$*3\$�6HFUHWDUtD�GH�$JULFXOWXUD��*UDQDGHUtD��3HVFD�\�$OLPHQWRV������F��
)2%�RILFLDOHV��2FWREHU�������KWWS���ZZZ�VDJS\D�JRY�DU�QHZ�����DJULFXOWXUD�GLDULR�IREDQWR�IRE�KWP�
6PLWK�� 7�� ������$UJHQWLQD�� 6R\� ([SRUWV� $UH� 8S��0RQVDQWR� LV� 1RW� $PXVHG��1HZ�<RUN� 7LPHV����VW�
-DQXDU\��������
6RMD� 6ROLGDULD�� ������ /LVWDGR� GH� SHUVRQDV� H� LQVWLWXFLRQHV� GRQDQWHV� GHO� 3ODQ� 6RMD� 6ROLGDULD��
KWWS���ZZZ�VRMDVROLGDULD�RUJ�DU�LPDJHV�VVBS�������'RQDFLRQHV���5HDOL]DGDV�[OV��
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6RMD�6ROLGDULD������D��%DODQFH�GH�5HVXOWDGRV�±�6HGH�5RVDULR��
KWWS���ZZZ�VRMDVROLGDULD�RUJ�DU�LPDJHV�6RMD���6ROLGDULD�������%DODQFH���DO���������
�����5RVDULR�[OV��
7LHPSR�$JURSHFXDULR��������&DPSRV�OODPy�D�GXSOLFDU�OD�SURGXFFLRQ�JUDQDULD�HQ����DQRV���WK�-XO\�
������
7ULJR�� (��� &KXGQRYVN\�� '��� &DS�� (��� DQG� $�� /RSH]�� ������ /RV� WUDQVJHQLFRV� HQ� OD� DJULFXOWXUD�
$UJHQWLQD�±�8QD�KLVWRULD�FRQ�ILQDO�DELHUWR��/LEURV�GHO�=RUDO���
81(5� ±� )DFXOWDG� GH� &LHQFLDV� $JURSHFXDULDV�� 'LUHFFLyQ� GH� 6LOYLFXOWXUD� \� 0RQWH� 1DWLYR��
������3URY��(5��0DSD�SUHOHPLQDU�GH�OD�VXSHUILFLH�RFXSDGD��5HOHYDPLHQWR��������
8QLYHUVLW\� RI�0LVVRXUL�� ������ ³08� UHVHDUFKHUV� ILQG� IXQJL� EXLOGXS� LQ� JO\SKRVDWH�WUHDWHG� VR\EHDQ�
ILHOGV�´�3UHVV�UHOHDVH��'HFHPEHU�����������$FFHVVLEOH�DW��
KWWS���ZZZ�ELRWHFK�LQIR�QHW�IXQJLBEXLOGXS��KWPO�
86'$� ±� 8�6�� 'HSDUWPHQW� RI� $JULFXOWXUH�� ������ $UJHQWLQD� $JULFXOWXUDO� 6LWXDWLRQ� $UJHQWLQD¶V�
(FRQRPLF� &ULVLV�� )RU� %HWWHU� $1'� :RUVH�� )RUHLJQ� $JULFXOWXUH� 6HUYLFH� *$,1� 5HSRUW�� $5������ ��WK�
2FWREHU�������KWWS���ZZZ�IDV�XVGD�JRY�JDLQILOHV������������������SGI��
86'$�±�8�6��'HSDUWPHQW�RI�$JULFXOWXUH��������$UJHQWLQD�±�3ODQWLQJ�6HHGV�$QQXDO�������)RUHLJQ�
$JULFXOWXUH� 6HUYLFH� *$,1� 5HSRUW�� $5������ ��WK� $SULO�� ������
KWWS���ZZZ�IDV�XVGD�JRY�JDLQILOHV������������������SGI��
86'$�±�8�6��'HSDUWPHQW�RI�$JULFXOWXUH�������� $UJHQWLQD�2LOVHHGV�DQG�3URGXFWV�$QQXDO� ������
)RUHLJQ� $JULFXOWXUH� 6HUYLFH� *$,1� 5HSRUW�� $5������ ��WK� $SULO� ������
KWWS���ZZZ�IDV�XVGD�JRY�JDLQILOHV������������������SGI��
86'$�±�8�6��'HSDUWPHQW�RI�$JULFXOWXUH������D��3URGXFWLRQ��6XSSO\�	�'LVWULEXWLRQ�2QOLQH��36'�
2QOLQH���)RUHLJQ�$JULFXOWXUH�6HUYLFH��KWWS���ZZZ�IDV�XVGD�JRY�SVG�LQWUR�DVS"FLUFBLG ���
86'$� ±� 8�6�� 'HSDUWPHQW� RI� $JULFXOWXUH�� ����E�� 2LOVHHG� 3ULFHV� ±� 6R\EHDQV�� 2FWREHU� ������
KWWS���ZZZ�IDV�XVGD�JRY�RLOVHHGV�FLUFXODU������������WRF�KWP�
86'$�±�8�6��'HSDUWPHQW�RI�$JULFXOWXUH������F��6R\EHDQ�3URGXFHUV�VHH�GHFUHDVLQJ�PDUJLQV� LQ�
%UD]LO��)RUHLJQ�$JULFXOWXUH�6HUYLFH�*$,1�5HSRUW��%5��������WK�6HSWHPEHU�������
9LWWD�� -�,��� 7XHVFD�� '��� 3XULFHOOL�� (�� ������ :LGHVSUHDG� XVH� RI� JO\SKRVDWH� WROHUDQW� VR\EHDQ� DQG�
ZHHG� FRPPXQLW\� ULFKQHVV� LQ� $UJHQWLQD�� $JULFXOWXUH�� (FRV\VWHPV� 	� (QYLURQPHQW�� GRL��
��������M�DJHH��������������
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�
$SSHQGL[����(VWLPDWHV�RI�/DQG�8VH�&KDQJHV�LQ�$UJHQWLQD�
7ULJJHUHG�E\�WKH�([SDQVLRQ�LQ�6R\EHDQ�3URGXFWLRQ�

�
$� GHWDLOHG� RYHUYLHZ� RI� ODQG� XVH� FKDQJHV� LQ� $UJHQWLQD� DVVRFLDWHG� ZLWK� WKH� H[SDQVLRQ� LQ� VR\EHDQ�
KHFWDUHV� SODQWHG� LV� SURYLGHG� LQ� $SSHQGL[� 7DEOH� ��� 7KH� WDEOH� FRYHV� WKH� SHULRG� ����� WKURXJK� ������
DOWKRXJK�PRVW� RI� WKH� GLVFXVVLRQ� LQ� WKH� UHSRUW� IRFXVHV� RQ� WKH�SHULRG� DIWHU� ������ WKH� \HDU�5RXQGXS�
5HDG\�VR\EHDQV�ZHUH�ILUVW�ZLGHO\�SODQWHG�LQ�$UJHQWLQD��
7KH� KHFWDUHV� SODQWHG� DQQXDOO\� WR� VR\EHDQV�� RWKHU� PDMRU� FURSV�� DQG� RWKHU� FURSV� DUH� IURP� RIILFLDO�
JRYHUQPHQW� ILJXUHV� SURYLGHG� E\� 6$*3\$� �6HFUHWDUtD� GH� $JULFXOWXUD�� *DQDGHUtD�� 3HVFD� \� $OLPHQWRV��
KWWS���ZZZ�VDJS\D�PHFRQ�JRY�DU�QHZ�����DJULFXOWXUD�LQGH[�SKS��� 7UHQGV� LQ� WKH� WRWDO� KHFWDUHV�
SODQWHG�WR�WHQ�PDMRU�FURSV�DUH�QRWHG�LQ�WKH�OLQH�³7RWDO��0DMRU�/DQG�8VHV�´�7KH�IROORZLQJ�OLQH�UHSRUWV�
WKH�WRWDO�FURSODQG�EDVH��H[FOXGLQJ�VR\EHDQV��DQG�VKRZV�WKDW�LQ�WKH�HDUO\�\HDUV�RI�WKH�H[SDQVLRQ��ERWK�
WKH�KHFWDUHV�SODQWHG� WR� VR\EHDQV�DQG�RWKHU�PDMRU� FURSV� LQFUHDVHG�� %XW� E\� ������ WKH� H[SDQVLRQ� RI�
VR\EHDQV�EHJDQ�WR�FXW�LQWR�RWKHU�FURSV��ZKLFK�IHOO�IURP�D�SHDN�RI������PLOOLRQ�KHFWDUHV�LQ���������WR�
�����PLOOLRQ�LQ����������
'XULQJ� WKH�SHULRG�RI� H[SDQVLRQ� LQ� VR\EHDQ�SURGXFWLRQ�� QHZO\� SODQWHG� VR\EHDQ�KHFWDUHV� FDPH� IURP�
IRXU�VRXUFHV��
�

• &RQYHUVLRQ�WR�VR\EHDQV�RI�KHFWDUHV�SUHYLRXVO\�SODQWHG�WR�RWKHU�FURSV��
�

• &RQYHUVLRQ�RI�SDVWXUH�RU�IRUDJH�SURGXFWLRQ�ILHOGV�WR�VR\EHDQV��
�

• 7KH�GRXEOH�FURSSLQJ�RI�VR\EHDQV�ZLWK�ZKHDW��L�H���WKH�VDPH�KHFWDUH�SURGXFHV�ZKHDW�DQG�
VR\EHDQV�LQ�WKH�VDPH�FURS�\HDU���DQG�

�
• 7KH�FOHDULQJ�RI�IRUHVWV��VDYDQQDKV��DQG�RWKHU�ZLOG�DUHDV�WR�FXOWLYDWHG�FURSODQG���
�

7KH� KHFWDUHV� GHYRWHG� WR� WKH� GRXEOH�FURSSLQJ� RI� VR\EHDQV� DUH� HVWLPDWHG� LQ� WKH� OLQH� ³'RXEOH�FURS�
+HFWDUHV� 3ODQWHG�´� $Q� HVWLPDWH� IRU� WKH� KHFWDUHV� RI� GRXEOH�FURS� ZKHDW�VR\EHDQV� SURGXFHG� LQ�
���������� ZDV� SURYLGHG� E\� WKH� )XQGDFLRQ� 3URGXFLU� &RQVHUYDQGR�� LQ� D� UHSRUW� HQWLWOHG� ³3RGUHPRV�
PDQHMDU�XQD�FRVHFKD�GH�����PLOOLRQHV"´��/RSH]���������,Q�WKLV�UHSRUW��LW�LV�HVWLPDWHG�WKDW�����PLOOLRQ�
KHFWDUHV� RI� ³VHFRQG� VR\´� ZDV� SODQWHG� DQQXDOO\� IURP� �������� WKURXJK� ��������� ,Q� WKH� WDEOH�� WKH�
KHFWDUHV�SODQWHG�XQGHU�D�ZKHDW�VR\EHDQ�GRXEOH�FURSSLQJ� V\VWHP�DYHUDJH�����PLOOLRQ�KHFWDUHV�RYHU�
WKLV�WLPH�SHULRG��ZLWK�WKH�GRXEOH�FURS�KHFWDUHV�SODQWHG�VWHDGLO\� LQFUHDVLQJ�IURP���������KHFWDUHV� LQ�
�������� WR� ���������� KHFWDUHV� LQ� ��������� 2YHU� WKH� ���\HDU� SHULRG�� WKH� SHUFHQW� RI� WRWDO� VR\EHDQ�
KHFWDUHV�SODQWHG�LQ�D�GRXEOH�FURS�V\VWHP�LV�HVWLPDWHG�WR�LQFUHDVH�JUDGXDOO\�IURP����WR�������

�
7KH�OLQH�³6R\EHDQV�0LQXV�'RXEOH�FURS�+HFWDUHV´�LV�WKH�ODQG�DUHD�SODQWHG�WR�MXVW�VR\EHDQV�DQQXDOO\��
$OO�KHFWDUHV�SODQWHG� WR�D�ZKHDW�VR\EHDQ�GRXEOH�FURS�DUH� WKHUHIRUH�FRXQWHG�XQGHU� WKH�ZKHDW� OLQH� LQ�
WKH�WDEOH���

�
7KH�ODQG�DUHD�QHZO\�SODQWHG�WR�MXVW�VR\EHDQV�LV�WKHQ�HVWLPDWHG�DQG�UHSRUWHG�LQ�WKH�OLQH�³/DQG�1HZO\�
3ODQWHG� WR� 6R\EHDQV�´� 7KLV� OLQH� UHSRUWV� WKH� WRWDO� QXPEHU� RI� KHFWDUHV� QHZO\� FRQYHUWHG� WR� VR\EHDQ�
SURGXFWLRQ�HDFK�\HDU� IURP�RQH�RI� WKH�VRXUFHV�QRWHG�DERYH��7KH� ODVW� IRXU� OLQHV� LQ�$SSHQGL[�7DEOH���
SURYLGH� HVWLPDWHV� RI� WKH� KHFWDUHV� RI� PDMRU� FURSV�� RWKHU� FURSV�� SDVWXUH� RU� IRUDJH� ODQG�� RU�
IRUHVWV�VDYDQQDKV�WKDW�ZHUH�FRQYHUWHG�HDFK�\HDU�WR�VXSSRUW�WKH�H[SDQVLRQ�RI�VR\EHDQ�SURGXFWLRQ��

�
7KH�HVWLPDWHV�RI� IRUHVW�VDYDQQDK�FRQYHUVLRQ�DUH�GHVFULEHG� LQ�7DEOH���DQG�DFFRPSDQ\LQJ�WH[W��'DWD�
IURP� JRYHUQPHQW� VRXUFHV� DUH� DYDLODEOH� WR� HVWLPDWH� DQ� DYHUDJH� FRQYHUVLRQ� LQ� VHYHQ� SURYLQFHV� RI�
��������KHFWDUHV�DQQXDOO\�IURP������WKURXJK����������,Q�WKH�$SSHQGL[�7DEOH�� LW�ZDV�DVVXPHG�WKDW�
WKH� UDWH�RI� FRQYHUVLRQ�ZDV� VWHDG\�GXULQJ� WKLV�SHULRG��ZKHQ� LQ� IDFW� LW� OLNHO\�DFFHOHUDWHG� WKURXJK� WKH�
ILYH�\HDU�SHULRG��7KH�KHFWDUHV�FRQYHUWHG�LQ������DQG������ZHUH�HVWLPDWHG�EDVHG�RQ�WKH�VXEVWDQWLDO�
LQFUHDVH�LQ�VR\EHDQ�DUHD�SODQWHG�IURP���������WR���������±�VRPH�����PLOOLRQ�KHFWDUHV��7KH�ODQG�DUHD�
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GHYRWHG�WR�DOO�PDMRU�FURSV�LQFUHDVHG�LQ�WKLV�VDPH�SHULRG�VRPH���������KHFWDUHV��ZKLFK�LV�DERXW�HTXDO�
WR�WKH�HVWLPDWH�RI�IRUHVW�FRQYHUVLRQ�LQ�7DEOH���IRU������DQG��������

�
&RQYHUVLRQ�RI� IRUHVW�VDYDQQDK�IURP������WKURXJK������ LV�HVWLPDWHG�WR�DFFRXQW�IRU�DERXW�������RI�
WKH� ODQG�DUHD�QHZO\�GHYRWHG� WR� VR\EHDQ�SURGXFWLRQ��&RQYHUVLRQ�RI�KHFWDUHV�SURGXFLQJ�PDMRU� FURSV�
DFFRXQWHG�IRU�DQRWKHU��������ZLWK�PLQRU�FURSV�DGGLQJ����DQG�SDVWXUHV�IRUDJH�DERXW��������,Q�DOO�
OLNHOLKRRG��WKH�HVWLPDWHV�RI�FRQYHUVLRQ�LQ������DQG������DUH�FRQVHUYDWLYH��JLYHQ�WKH�PDMRU�H[SDQVLRQ�
RI�VR\EHDQ�SURGXFWLRQ�DQG�WKH�VXEVWDQWLDO� ODQG�DUHD�GHYRWHG�WR�RWKHU�FURSV�DQG�SDVWXUH�IRUDJH�KDG�
DOUHDG\�EHHQ�FRQYHUWHG�WR�VR\EHDQV�LQ�WKH�SUHYLRXV�ILYH�\HDUV��

�
7KH� HVWLPDWHV� RI� WKH� ODQG� DUHD� FRQYHUWHG� IURP�PDMRU� FURSV�� RWKHU� FURSV� DQG� IRUDJH� DQG� SDVWXUH�
SURGXFWLRQ�DUH�EDVHG�RQ�WUHQGV�LQ�KHFWDUHV�SODQWHG�E\�\HDU��7KHVH�DUH�URXJK�HVWLPDWHV��EDVHG�RQ�WKH�
DVVXPSWLRQ� WKDW� LQ� WKH� HDUO\� \HDUV� RI� WKH� H[SDQVLRQ�� UHODWLYHO\�PRUH� FURSODQG�ZRXOG� EH� FRQYHUWHG��
FRPSDUHG�WR�WKH�FOHDULQJ�RI�IRUHVWV��ZKLFK�LV�D�FRVWO\�DFWLYLW\��,Q�WKH�ODWHU�\HDUV��LW�ZDV�DVVXPHG�WKDW�
UHODWLYHO\� OHVV� KHFWDUHV� RI� PDMRU� FURSV� ZHUH� FRQYHUWHG�� DQG� WKDW� UHGXFWLRQV� LQ� SDVWXUH� DQG� IRUDJH�
SURGXFWLRQ� DQG� IRUHVW� FRQYHUVLRQ� DFFRXQWHG� IRU� D� SURJUHVVLYHO\� JUHDWHU� SRUWLRQ� RI� WKH� QHZ� ODQG�
SODQWHG�WR�VR\EHDQV��:KLOH�WKHUH�LV�FRQVLGHUDEOH�XQFHUWDLQW\�LQ�WKH�GLVDJJUHJDWLRQ�RI�WKH�FRQYHUVLRQ�
GDWD� DFURVV� PDMRU� FURSV�� RWKHU� FURSV�� DQG� SDVWXUH�IRUDJH�� WKH� HVWLPDWHV� RI� QHZ� ODQG� SODQWHG� WR�
VR\EHDQV�HDFK�\HDU�DQG�IRUHVW�FRQYHUVLRQ�DUH�WKH�PRVW�LPSRUWDQW�DQG�DUH�OLNHO\�FORVH�WR�DFWXDO�YDOXHV���
�
1RWHV�DFFRPSDQ\LQJ�$SSHQGL[�7DEOH���EHORZ����
�
,Q�WKH�FDOFXODWLRQV�RI�WKH�SUHYLRXV�XVH�RI�ODQG�QHZO\�SODQWHG�WR�VR\EHDQV��ODVW�IRXU�OLQHV�LQ�WKH�WDEOH���
LW�LV�DVVXPHG�WKDW�WKH�VXP�RI�WKH�ODQG�XVH�FKDQJHV�LQ�HDFK�\HDU�HTXDOV�WKH�KHFWDUHV�UHSRUWHG�LQ�WKH�
URZ�³/DQG�1HZO\�3ODQWHG�WR�6R\EHDQV�´�7KLV�UHIOHFWV�WKH�DVVXPSWLRQ�WKDW�ODQG�FRQYHUWHG�IURP�IRUHVW�
LQ�D�JLYHQ�\HDU�LV�DOVR�SODQWHG�WR�VR\EHDQV�LQ�WKH�VDPH�\HDU��,Q�DFWXDO�SUDFWLFH��ODQG�FOHDULQJ�UHTXLUHV�
VHYHUDO� VWHSV� WKDW� W\SLFDOO\� UHTXLUH� RQH� WR� WZR� \HDUV� WR� FRPSOHWH�� 7KH� \HDU�WR�\HDU� YDOXHV� IRU�
FRQYHUVLRQV� IURP�PDMRU� FURSV�� PLQRU� FURSV�� SDVWXUH�IRUDJH�� DQG� IRUHVW� WKHUHIRUH� PLVUHSUHVHQW� WKH�
DFWXDO� ODQG� XVH� FKDQJHV� LQ� D� JLYHQ� \HDU�� EXW� RYHU� WKH� QLQH� \HDUV� IURP� ������ WKH� WRWDO� KHFWDUHV�
FRQYHUWHG� IURP� WKH� PDMRU� ODQG� XVHV� DUH� UHOLDEOH� HVWLPDWHV� RI� WRWDO� ODQG� XVH� FKDQJH�� *LYHQ�
XQFHUWDLQWLHV� LQ� WKH� SHUFHQWDJH� RI� DJULFXOWXUDO� ODQG� FRQYHUWHG� IURP�PDMRU� YHUVXV�PLQRU� FURSV�� DQG�
IURP� FXOWLYDWHG� FURSODQG� LQ� FRQWUDVW� WR� IRUDJH� ODQG� DQG� SDVWXUHV�� WKH� JUHDWHVW� FRQILGHQFH� FDQ� EH�
SODFHG�LQ�WKH�HVWLPDWHV�RI�QHZ�ODQG�SODQWHG�WR�VR\EHDQV��WKH�VXP�RI�PDMRU�FURSV��PLQRU�FURSV��DQG�
SDVWXUH�IRUDJH�FRQYHUWHG�WR�VR\EHDQV��DQG��WKH�KHFWDUHV�RI�IRUHVW�FRQYHUWHG�WR�VR\EHDQV��
�
�
�
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$SSHQGL[�7DEOH����/DQG�8VH�&KDQJHV�LQ�$UJHQWLQD�/LQNHG�WR�WKH�([SDQVLRQ�RI�6R\EHDQ�3ODQWLQJV��(VWLPDWHV�RI�&KDQJHV�LQ�+HFWDUHV�IURP������WR�������VHH�DGGHQGXP�IRU�VRXUFHV�
DQG�DVVXPSWLRQV��
$UHD�'HYRWHG�
WR�0DMRU�/DQG�
8VHV�
�KHFWDUHV��

�������
�����

�������
�����

�������
�����

�������
�����

�������
�����

�������
�����

�������
�����

�������
�����

�������
�����

�������
�����

�����±�
�����

�����±�
�����

7RWDOV������
±���������

6R\EHDQV� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������� ����������� ����������� ����������� �����������
:KHDW� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� �����������
:KLWH�:KHDW� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ��������
6RUJKXP� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� ����������
&RUQ� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� �����������
6XQIORZHU� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� �����������
2WKHU�&URSV� � � � � � � � � � � � � �
5LFH� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� ����������
2DWV� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� �����������
&RWWRQ� �������� �������� �������� ���������� �������� ���������� �������� �������� �������� �������� �������� �������� ����������
%HDQV� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� ����������

7RWDO��0DMRU�
/DQG�8VHV� ����������� ����������� ����������� ����������� ����������� ����������� ����������� ����������� ����������� ����������� ����������� ����������� ������������

0DMRU�/DQG�8VHV�
1RW�,QFOXGLQJ�
6R\EHDQV�

����������� ����������� ����������� ����������� ����������� ����������� ����������� ����������� ����������� ����������� ����������� ����������� ������������
6R\EHDQV�DV���
RI�$FUHDJH�
'HYRWHG�WR�
0DMRU�&URSV�

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

'RXEOH�FURS�6R\�
+HFWDUHV�
3ODQWHG�

�������� �������� �������� �������� �������� �������� ���������� ���������� ���������� ���������� ���������� ���������� �����������
3HUFHQW�RI�7RWDO�
6R\�+HFWDUHV�
3ODQHG�LQ�
'RXEOH�&URS�
6\VWHPV�

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

6R\�0LQXV�
'RXEOH�FURS�
+HFWDUHV�

���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������� �����������
/DQG�1HZO\�
3ODQWHG�WR�6R\� �������� �������� �������� ������� �������� ��������� �������� �������� ���������� �������� �������� ���������� ����������
3UHYLRXV�/DQG�
8VH�RI�1HZO\�

3ODQWHG�
6R\EHDQ�
$FUHDJH�

� � � � � � � � � � � � �

0DMRU�&URSV� ������� �������� ������� �� �������� ������� �������� �������� �������� �������� �������� �������� �����������
2WKHU�&URSV� ������� ������� ������� �� ������� ������� ������� �������� ������� ������� ������� �������� ��������
$OIDOID�	�3DVWXUH� ������� �������� ������� �������� �������� ������� �������� �������� �������� �������� �������� �������� ����������
)RUHVW�6DYDQQDK� ������� ������� ������� ������� �������� �������� �������� �������� �������� �������� �������� �������� ����������
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$SSHQGL[����7UHQGV�LQ�+HUELFLGH�8VH�LQ�WKH�3URGXFWLRQ�RI�
6R\EHDQV�LQ�$UJHQWLQD�
�
3HVWLFLGH� VDOHV� GDWD� DUH� FRPSLOHG� DQQXDOO\� LQ� $UJHQWLQD� E\� &$6$)(�� D� SHVWLFLGH� LQGXVWU\� WUDGH�
DVVRFLDWLRQ� DIILOLDWHG� ZLWK� &URS/LIH� ,QWHUQDWLRQDO�� ,W� LV� DVVXPHG� LQ� WKLV� UHSRUW� WKDW� WKH� YROXPH� RI�
SHVWLFLGH�VDOHV�LV�HTXLYDOHQW�WR�WKH�YROXPH�RI�SHVWLFLGHV�DSSOLHG��
�
$SSHQGL[�7DEOH���SUHVHQWV�&$6$)(�GDWD�RQ�WKH�YROXPH�RI�KHUELFLGH�SURGXFWV�VROG�IURP������WR�������
UDQNHG�E\�VDOHV�YROXPH�LQ��������1RWH�±�WKH�W\SLFDO�$UJHQWLQD�VSHOOLQJ�RI�KHUELFLGH�DFWLYH�LQJUHGLHQWV�
DV�UHSRUWHG�E\�&$6$)(�DUH�XVHG�LQ�WKLV�WDEOH���7KH�HQRUPRXV�JURZWK�LQ�KHUELFLGH�XVH�LQ�$UJHQWLQD�LQ�
WKH�ODVW�ILYH�\HDUV�LV�HYLGHQW���
�
$SSHQGL[�7DEOH���SURYLGHV�GHWDLOV�RQ�WKH�YROXPH�RI�JO\SKRVDWH��JOLIRVDWR��VROG�IURP������������7KH�
ILUVW�IRXU�URZV�RI�GDWD�FRYHU�WKH�ILYH�PDMRU�JO\SKRVDWH�EDVHG�KHUELFLGH�SURGXFWV�VROG�LQ�$UJHQWLQD�DQG�
UHSRUW�VDOHV� LQ� OLWUHV�RI�SURGXFW�DW�D�JLYHQ�FRQFHQWUDWLRQ� OHYHO�������������������RU�������$QQXDO�
VDOHV�LQ�NLORJUDPV�RI�DFWLYH�LQJUHGLHQW�DUH�WKHQ�UHSRUWHG�IRU�WKH�ILYH�PDMRU�JO\SKRVDWH�EDVHG�SURGXFWV��
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�����NJV�KHFWDUH�� UHVXOWLQJ� LQ�DQ�HVWLPDWHG������PLOOLRQ�KHFWDUHV� WUHDWHG��7KLV�HVWLPDWH�RI� WKH� WRWDO�
DUHD�WUHDWHG�LV�YHU\�FORVH�WR�WKH�DFWXDO�DUHD�SODQWHG�WR�55�VR\EHDQV�LQ����������

�
$SSHQGL[�7DEOH���SUHVHQWV�HVWLPDWHV�RI� WKH�YROXPH�RI�JO\SKRVDWH�DSSOLHG� WR� VR\EHDQV� LQ�$UJHQWLQD�
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$YHUDJH� 5DWH� SHU� &URS� <HDU�
�NJ�KHFWDUH�� � ����� � ����� � ����� � ����� � ����� � ������
+HFWDUHV�7UHDWHG� � ���������� � ���������� � ����������� � ����������� � ����������� � �������
�
�
�
�
�



� ��

�
$SSHQGL[����&KDQJHV�LQ�+HUELFLGH�8VH�7ULJJHUHG�E\�WKH�([SDQVLRQ�RI�1R�WLOO�DQG�5RXQGXS�5HDG\�6R\EHDQV�LQ�$UJHQWLQD�������WR�
�����

�
�������
�����

������
�����

������
�����

������
�����

������
�����

������
�����

������
�����

������
�����

������
�����

7RWDOV������
WR���������

3HUFHQW�
&KDQJH�
��������

WR�
��������
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