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'DXJOHGGDX�(VWXDU\�DQG�0LOIRUG�+DYHQ�:DWHUZD\

$QQXDO�VXUYHLOODQFH RI�VXPPHU�VKHOGXFN�SRSXODWLRQV�����

5HSRUW�WR�WKH�0LOIRUG�+DYHQ�:DWHUZD\�(QYLURQPHQWDO�6XUYHLOODQFH�
*URXS

-��(��+RGJHV

(FRORJLVW

2FWREHU�����



8VH�RI�WKLV�GRFXPHQW�WR�LQIRUP�HQYLURQPHQWDO�GHFLVLRQ�PDNLQJ�LQ�WKH�0LOIRUG�
+DYHQ�:DWHUZD\�LV�ZHOFRPHG�E\�WKH�0+:(6*��KRZHYHU�

$OO�XVH�VKRXOG�EH�DSSURSULDWHO\�DFNQRZOHGJHG�DQG�UHIHUHQFHG�

WKH�LQIRUPDWLRQ�FRQWDLQHG�KHUHLQ�LV�ZLWKRXW�ZDUUDQW\�RI�DQ\�NLQG��HLWKHU�H[SUHVV�RU�
LPSOLHG�DQG�WKH�0+:(6*�GRHV�QRW�PDNH�DQ\�ZDUUDQWLHV�RU�UHSUHVHQWDWLRQV�DV�WR�
WKH�DFFXUDF\�RU�FRPSOHWHQHVV�RI�WKH�LQIRUPDWLRQ�FRQWDLQHG��8VH�RI�WKH�LQIRUPDWLRQ�
LV�DW�D�XVHU¶V�VROH�ULVN��8QGHU�QR�FLUFXPVWDQFHV�VKDOO�0+:(6*�RU�LWV�PHPEHUV�EH�

OLDEOH�IRU�DQ\�ORVV��GDPDJH��OLDELOLW\�RU�H[SHQVH�LQFXUUHG�RU�VXIIHUHG�ZKLFK�LV�
FODLPHG�WR�KDYH�UHVXOWHG�IURP�XVH�RI�WKLV�LQIRUPDWLRQ��8QGHU�QR�FLUFXPVWDQFHV��
LQFOXGLQJ��EXW�QRW�OLPLWHG�WR��QHJOLJHQFH��VKDOO�0+:(6*�EH�OLDEOH�IRU�DQ\�GLUHFW��

LQGLUHFW��LQFLGHQWDO��VSHFLDO�RU�FRQVHTXHQWLDO�GDPDJHV�

&29(5�,0$*(��$GXOW VKHOGXFN�ZLWK�FKLFNV���%ODLVH�%XOOLPRUH

5HFRPPHQGHG�FLWDWLRQ��+RGJHV��-� (��������'DXJOHGGDX�(VWXDU\�DQG�0LOIRUG�
+DYHQ�:DWHUZD\��DQQXDO�VXUYHLOODQFH�RI�VXPPHU�VKHOGXFN�SRSXODWLRQV �����
5HSRUW�WR�WKH�0LOIRUG�+DYHQ�:DWHUZD\�(QYLURQPHQWDO�6XUYHLOODQFH�*URXS
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'DXJOHGGDX�(VWXDU\�DQG�0LOIRUG�+DYHQ�:DWHUZD\��DQQXDO�VXUYHLOODQFH�RI
VXPPHU�VKHOGXFN�SRSXODWLRQV�����

(;(&87,9(�6800$5<

7KH�'DXJOHGGDX�(VWXDU\�DQG�0LOIRUG�+DYHQ�:DWHUZD\�KROG�UHJLRQDOO\�LPSRUWDQW�
QXPEHUV�RI�VKHOGXFNV�GXULQJ�WKH�ZLQWHU�PRQWKV��7KHUH�LV�DOVR�D�VPDOO�VXPPHU�
SRSXODWLRQ�WKDW�KDV�EHHQ�WKH�VXEMHFW�RI�DQQXDO�VXUYHLOODQFH�FDUULHG�RXW�EHWZHHQ������
DQG�������7KH�VXPPHU�VKHOGXFN�VXUYH\�ZDV�UHSHDWHG�LQ������DV�SDUW�RI�D�FR�
RUGLQDWHG�SURJUDPPH�RI�HQYLURQPHQWDO�VXUYHLOODQFH�ZRUN�LQ�WKH�HVWXDU\�V\VWHP��7KH�
DLPV��REMHFWLYHV�DQG�PHWKRGV�XVHG�WR�FDUU\�RXW�WKH�VXUYH\��WRJHWKHU�ZLWK�WKH�GDWD�
REWDLQHG�DUH�GHVFULEHG�LQ�WKLV�UHSRUW�

7KH�UHVXOWV�LQGLFDWH�WKDW�LQ�WHUPV�RI�WKH�QXPEHU�RI�EURRGV�VHHQ�LQ�WKH�HVWXDU\�V\VWHP�
������WKH������EUHHGLQJ�VHDVRQ�ZDV�D�VLJQLILFDQW�LPSURYHPHQW�RQ�WKDW�RI�������7KLV�
VXJJHVWV�WKDW�WKH�PRGHVW�UHFRYHU\�LQ�WKH�QXPEHUV�RI�EURRGV�REVHUYHG�EHWZHHQ������
DQG�������ZKLFK�IROORZHG�D�VWHDG\�GHFOLQH�RYHU�VHYHUDO�\HDUV��PD\�KDYH�EHHQ�
UHVXPHG�LQ������7KH�DYHUDJH�EURRG�VL]H�VHHQ�LQ������������ZDV�KRZHYHU��WKH�
VPDOOHVW�UHFRUGHG�VLQFH�������DQG�ZDV�FRQVLGHUDEO\�ORZHU�WKDQ�LQ�������������7KLV�
PD\�LQGLFDWH�D�UHVXPSWLRQ�RI�D�JUDGXDO�GHFOLQH�LQ�DYHUDJH�EURRG�VL]H��D�PHDVXUH�RI�
SURGXFWLYLW\��IROORZLQJ�D�UHFRYHU\�RYHU�WKH�SUHYLRXV�WKUHH�EUHHGLQJ�VHDVRQV�

$V�LQ�SUHYLRXV�\HDUV��SUHGDWLRQ��E\�DYLDQ�DQG�RU�PDPPDOLDQ�SUHGDWRUV� LV�OLNHO\�WR�
KDYH�EHHQ�D�VLJQLILFDQW�IDFWRU�DIIHFWLQJ�WKH�QXPEHU�DQG�VL]H�RI�EURRGV�UHFRUGHG�LQ�
WKH�HVWXDU\�V\VWHP�LQ�������$GYHUVH�ZHDWKHU�FRQGLWLRQV��H�J��KHDY\�UDLQ�
DFFRPSDQLHG�E\�ORZ�WHPSHUDWXUHV��LQ�0D\�DQG�-XQH�FDQ�LPSDFW�RQ�WKH�VXUYLYDO�RI�
HJJV�WR�KDWFKLQJ�DQG�RU�UHFHQWO\�KDWFKHG�GXFNOLQJV��+RZHYHU SRRU�ZHDWKHU�
FRQGLWLRQV�DUH�QRW�OLNHO\�WR�KDYH�EHHQ�D�VLJQLILFDQW�IDFWRU�DIIHFWLQJ�WKH�QXPEHU�RI�
GXFNOLQJV�PDNLQJ�LW�RQWR�WKH�ZDWHU�RU�WKHLU�VXUYLYDO�RQFH�RQ�WKH�ZDWHU�LQ�������
'LVWXUEDQFH��RQ�ODQG�DQG�RU RQ�WKH�ZDWHU��PD\�KDYH�DIIHFWHG�EUHHGLQJ�VXFFHVV�DQG�
VXEVHTXHQW�VXUYLYDO�RI�GXFNOLQJV��DOWKRXJK�WKHUH�LV�OLWWOH�HYLGHQFH�WR�VXJJHVW�WKDW�WKLV�
ZDV�WKH�FDVH�LQ�������2WKHU�IDFWRUV�H�J��WKH�SUHVHQFH�RI�WKLFN�³PDWWUHVVHV´�RI�JUHHQ�
PDFUR�DOJDH��OLQNHG�WR�HOHYDWHG�OHYHOV�RI�QXWULHQWV�LQ�WKH�HVWXDU\�V\VWHP��RQ�PXGIODWV�
DW�ORZ�WLGH�DQG�WKH�UH�GLVWULEXWLRQ�RI�VHGLPHQWV�DQG�FRQWDPLQDQWV�DV�D�UHVXOW�RI�
DQWKURSRJHQLF�DFWLYLWLHV�PD\�KDYH�KDG�ORFDOLVHG�HIIHFWV�RQ�DFFHVV�WR�DQG�RU�WKH�
TXDOLW\�RI�IRUDJLQJ�KDELWDW��KHQFH�RQ�WKH�ILWQHVV�DQG�VXUYLYDO�RI�DGXOW�DQG�\RXQJ�
VKHOGXFNV�

6LQFH�WKH�PLG�����V��WKHUH�KDV�EHHQ�D�GRZQZDUG�WUHQG�LQ�WKH�QXPEHUV�RI�VKHOGXFNV�
RYHU�ZLQWHULQJ�LQ�WKH�8.��7KLV�QDWLRQDO�WUHQG�KDV�EHHQ�PLUURUHG�E\�D�GHFOLQH�LQ�WKH�
QXPEHUV�RI�VKHOGXFNV�HOHFWLQJ�WR�RYHU�ZLQWHU�LQ�WKH�HVWXDU\�V\VWHP��,W�LV�OLNHO\�WR�EH�
OLQNHG�WR�IDFWRUV�VXFK�DV�WKH�LQFUHDVLQJ�WHQGHQF\�IRU�ELUGV�WR�³VKRUW�VWRS´�LQ�PDLQODQG�
(XURSH�LQ�UHVSRQVH�WR�WKH�UHFHQW�WUHQG�LQ�PLOG�ZLQWHUV�DFURVV�1RUWKHDVWHUQ�DQG�
:HVWHUQ�(XURSH��DQG�SRVVLEO\�WR�FKDQJHV�LQ�WKH�DQQXDO�PRXOW�JURXQGV��$�
FRQVHTXHQFH�RI�WKH�ORQJ�WHUP�GRZQZDUG�WUHQG�LQ�WKH�QXPEHUV�RYHU�ZLQWHULQJ�LQ�WKH�
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HVWXDU\�V\VWHP�KDV�EHHQ�WKDW�IHZHU�ELUGV�KDYH�UHPDLQHG�WR�EUHHG��7KH�:H%6�GDWD�
IRU�WKH���������ZLQWHU�VXJJHVW�KRZHYHU�WKDW��DOWKRXJK�WKH�QXPEHUV�RI�VKHOGXFNV�
SUHVHQW�LQ�WKH�HVWXDU\�V\VWHP�ZDV�ORZHU�WKDQ�WKH�ORQJ�WHUP�DYHUDJH�LQ�PRVW�PRQWKV��
WKH�ORQJ�WHUP�GHFOLQH�LQ�WKH�RYHU�ZLQWHULQJ�SRSXODWLRQ�LQ�WKH�HVWXDU\�V\VWHP�PD\�EH�
OHYHOOLQJ�RII��7KH�KLJKHU�QXPEHUV�RI�VKHOGXFNV�SUHVHQW�DW�WKH�HQG�RI�WKH���������
ZLQWHU�PD\�H[SODLQ�WKH�KLJKHU�QXPEHUV�RI�QRQ�EUHHGLQJ�VKHOGXFNV�UHFRUGHG�LQ�-XQH�
�����DQG�UHVXOW�LQ�KLJKHU�QXPEHUV�UHPDLQLQJ�WR�EUHHG�WKDQ�LQ�UHFHQW�\HDUV�

'DWD�FROOHFWHG�IRU�RWKHU�ZHWODQG�ELUGV�RQFH�DJDLQ�XQGHUOLQHG�WKH�LPSRUWDQFH�RI�WKH�
HVWXDU\ V\VWHP�GXULQJ�PLJUDWLRQ��HVSHFLDOO\�IRU�VSHFLHV�VXFK�DV�FXUOHZ�

7KH�UHSRUW�FRQFOXGHV�ZLWK�D�UHFRPPHQGDWLRQ�IRU�WKH�FRQWLQXDWLRQ�RI�WKH�DQQXDO�
VXUYHLOODQFH�RI�WKH�VXPPHU�VKHOGXFN�SRSXODWLRQ�LQ�WKH�HVWXDU\�V\VWHP�DV�SDUW�RI�WKH�
0LOIRUG�+DYHQ�:DWHUZD\�(QYLURQPHQWDO�6XUYHLOODQFH�*URXS¶V�DQQXDO�ZRUN�
SURJUDPPH��3RWHQWLDO�OLQHV�RI�HQTXLU\�LQWR�WKH�FRQWLQXHG�GHFOLQH�LQ�WKH�VL]H�RI�EURRGV�
LQ�SDUWLFXODU��ZKLFK�LV�PRVW�OLNHO\�WR�EH�OLQNHG�WR�ORFDO�HQYLURQPHQWDO�FRQGLWLRQV��DUH�
VXJJHVWHG��,W�LV�DOVR�VXJJHVWHG�WKDW�DFWLRQV�WR�DGGUHVV�WKH�KLJK�QXWULHQW�VWDWXV�RI�WKH�
ZDWHUV�RI�WKH�HVWXDU\�V\VWHP�EH�LGHQWLILHG�DQG�LPSOHPHQWHG�
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&5<12'(%�*:(,7+5('2/

0DH�$EHU�D�'\IUIIRUGG�'DXJOHGGDX�\Q�F\QQZ\V�QLIHURHGG�UKDQEDUWKRO�EZ\VLJ�R�
KZ\DLG�\U�HLWKLQ�\Q�\VWRG�PLVRHGG�\�JDHDI��0DH�\QR�KHI\G�EREORJDHWK�KDI�IHFKDQ�
V\GG�ZHGL�ERG�\Q�GHVWXQ�JZ\OLDGZULDHWK�IO\Q\GGRO�UKZQJ������D�������&\QKDOLZ\G�
DUROZJ�R¶U�KZ\DLG�KDI�GUDFKHIQ�\Q�������IHO�UKDQ�R�UDJOHQ�J\GJ\V\OOWLHGLJ�R�ZDLWK�
JZ\OLDGZULDHWKRO�DPJ\OFKHGGRO�R�IHZQ�\�V\VWHP�DEHURO��'LVJULILU�QRGDX�DF�DPFDQLRQ�
\U�DUROZJ�KZQQZ�\Q�\U�DGURGGLDG�KZQ��\QJK\G�k¶U�GXOOLDX�D�GGHIQ\GGLZ\G�L¶Z�
J\IODZQL�

0DH
U�FDQO\QLDGDX��\Q�QKHUPDX�QLIHURHGG�\�Q\WKHLGLDX�D�ZHOZ\G�\Q�\�V\VWHP�DEHURO�
������\Q�G\QRGL�\�EX�W\PRU�Q\WKX������\Q�DUZ\GGRFDRO�ZHOO�QD�WK\PRU�������0DH�
K\Q�\Q�DZJU\PX�ERG�\�F\QQ\GG�JZHGGRO��\�V\OZ\G�DUQR�UKZQJ������D�������D�RHGG�
\Q�GLO\Q�OOHLKDG�F\VRQ�GURV�QLIHU�R�IO\Q\GGRHGG���ZHGL�DLOJ\FKZ\Q�\Q�������)RGG�
E\QQDJ��PDLQW�F\IDUWDORJ�\�Q\WKHLGLDX�D�ZHOZ\G�\Q������������RHGG�\�LVDI�D�
JRIQRGZ\G�HU�������DF�\U�RHGG�\Q�V\OZHGGRO�LV�QD¶U�F\IDUWDOHGG�\Q�������������*DOO�
K\Q�GG\QRGL�DLOJ\FKZ\Q�\�OOHLKDG�JUDGGRO�\Q�\�PDLQW�Q\WKDLG�F\IDUWDORJ��V\¶Q�IHVXU�R¶U�
F\QK\UFKLDQW���\Q�GLO\Q�\U�DGIHULDG�D�ZHOZ\G�GURV�\�WUL�WK\PRU�Q\WKX�EODHQRURO�

)HO�\Q�\�EO\Q\GGRHGG�EODHQRURO��PDH¶Q�GHE\JRO�ERG�\VJO\IDHWKX��JDQ�DGDU�D�QHX�
IDPDOLDLG�\VJO\IDHWKXV��\Q�IIDFWRU�DUZ\GGRFDRO�\Q�QLIHU�D�PDLQW�\�Q\WKHLGLDX�D�
JRIQRGZ\G�\Q�\�V\VWHP�DEHURO�\Q�������*DOO�DPRGDX�W\Z\GG�DQIIDIULRO��PHJLV�JODZ�
WUZP�DU�\�F\G�D�WK\PHUHGGDX�LVHO��\P�0DL�D 0HKHILQ�HIIHLWKLR�DU�RURHVLDG�\U�Z\DX�
K\G�DW�GGHRU�D�QHX�DU�J\ZLRQ�V\GG�QHZ\GG�GGHRU��)RGG�E\QQDJ��QLG�\Z�DPRGDX�
W\Z\GG�JZDHO�\Q�GHE\JRO�R�IRG�\Q�IIDFWRU�DUZ\GGRFDRO�V\GG�ZHGL�HIIHLWKLR�DU�QLIHU�\�
F\ZLRQ�V\¶Q�OOZ\GGR�L�J\UUDHGG�\�GǒU��QDF�DU�HX�JRURHVLDG�DU�{O�F\UUDHGG�\�GǒU�\Q�
������*DOO�\P\UUDHWK��DU�\�WLU�D�QHX�DU�\�GǒU��IRG�ZHGL�HIIHLWKLR�DU�OZ\GGLDQW�\�Q\WKX�
DF�DU�RURHVLDG�GLO\QRO�\�F\ZLRQ��RQG�SULQ�\Z¶U�G\VWLRODHWK�ERG�K\QQ\�ZHGL�GLJZ\GG�\Q�
������*DOO�IIDFWRUDX�HUDLOO��PHJLV�SUHVHQROGHE�µPDWUHVL¶�WUZFKXV�R�IDFUR�DOJkX�JZ\UGG�
�D�J\V\OOWLU�k¶U�OHIHODX�XZFK�R�IDHWK\QQDX�\Q�\�V\VWHP�DEHURO��DU�\�JZDVWDGHGGDX�OODLG�
SDQ�IR¶U�OODQZ¶Q�LVHO��D�KHI\G�DLO�GGRVEDUWKLDG�JZDGGRGLRQ�D�KDORJ\GGLRQ�R�JDQO\QLDG�
L�ZHLWKJDUHGGDX�DQWKURSRJHQLJ��IRG�ZHGL�HIIHLWKLR�PHZQ�PDQQDX�DU�DQVDZGG�D�
K\J\UFKHGG�\�F\QHILQ�SRUWKLDQQD��D�WKUZ\�K\QQ\�HIIHLWKLR�DU�IILWUZ\GG�D�JRURHVLDG�\U�
KZ\DLG�LIDLQF�D¶U�RHGROLRQ�

(U�FDQRO�\�����DX��PDH¶U�QLIHURHGG�R�KZ\DLG�\U�HLWKLQ�D�IX¶Q�WURVDHDIX�\Q�\�'H\UQDV�
8QHGLJ�ZHGL�WXHGGX�L�RVWZQJ��$GOHZ\UFKZ\G�\�GXHGG�JHQHGODHWKRO�KRQQR�JDQ�
RVW\QJLDG�F\IDWHERO�\Q�\�QLIHURHGG�R�KZ\DLG�\U�HLWKLQ�D�GGHZLVRGG�GURVDHDIX�\Q�\�
V\VWHP�DEHURO��0DH�K\Q�\Q�GHE\JRO�R�IRG�\Q�J\V\OOWLHGLJ�k�IIDFWRUDX�IHO�WXHGG�
J\Q\GGRO�\U�DGDU�L�GUHXOLR�³DUKRVLDG�E\U´�DU�\�F\IDQGLU�RKHUZ\GG�W\QHUZFK�\�JDHDIDX�
GLZHGGDU�\QJ�QJRJOHGG�GGZ\UDLQ�D�JRUOOHZLQ�(ZURS��DF�HIDOODL�QHZLGLDGDX�\Q�\�
WLURHGG�EZUZ�SOX�EO\Q\GGRO��8Q�R�JDQO\QLDGDX¶U�OOHLKDG�KLUG\PRU�\Q�\�QLIHURHGG�V\¶Q�
WURVDHDIX�\Q�\�V\VWHP�DEHURO��\Z�IRG�QLIHURHGG�OODL�R�DGDU�ZHGL�DURV�L�Q\WKX� )RGG�
E\QQDJ��PDH�GDWD¶U�$UROZJ�$GDU�*ZO\SWLU�DU�J\IHU�JDHDI���������\Q�DZJU\PX��HU�\�
EX¶U�QLIHURHGG�R�KZ\DLG�\U�HLWKLQ�D�RHGG�\Q�EUHVHQQRO�\Q�\�V\VWHP�DEHURO�\Q�LV�QD¶U�
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F\IDUWDOHGG�KLUG\PRU�\Q�\VWRG�\�UKDQ�IZ\DI�R¶U�PLVRHGG��\�JDOO�\�JRVW\QJLDG�KLUG\PRU�
\Q�\�QLIHURHGG�V\¶Q�WURVDHDIX�\Q�\�V\VWHP�DEHURO�IRG�\Q�JZDVWDWiX�EHOODFK��'LFKRQ�
PDL¶U�QLIHURHGG�XZFK�R¶U�KZ\DLG�D�RHGG�\Q�EUHVHQQRO�DU�GGLZHGG�JDHDI���������V\¶Q�
HVERQLR¶U�QLIHURHGG�XZFK�R�KZ\DLG�QDG�RHGGHQW�\Q�Q\WKX�D�JRIQRGZ\G�\P�0HKHILQ�
������DF�R�JDQO\QLDG�\�E\GG�QLIHURHGG�XZFK�QDJ�\Q�\�EO\Q\GGRHGG�GLZHWKDI�\Q�DURV�
\PD�L�Q\WKX�

5RHGG�\�GDWD�D�JDVJOZ\G�DP�DGDU�JZO\SWLU�HUDLOO�XQZDLWK�HWR¶Q�WDQOLQHOOX�
SZ\VLJUZ\GG�\�V\VWHP�DEHURO�\Q�\VWRG�\PIXGR��\Q�HQZHGLJ�L�U\ZRJDHWKDX�IHO�\�
J\OILQLU�

0DH
U�DGURGGLDG�\�WHUI\QX�J\GDJ�DUJ\PKHOOLDG�L�EDUKDX¶U�Z\OLDGZULDHWK�IO\Q\GGRO�R¶U�
EREORJDHWK�KDI�R�KZ\DLG�\U�HLWKLQ�\Q�\�V\VWHP�DEHURO��IHO�UKDQ�R�UDJOHQ�ZDLWK�
IO\Q\GGRO�*UǒS�*RUXFKZ\OLR�$PJ\OFKHGGRO�'\IUIIRUGG�$EHUGDXJOHGGDX��$ZJU\PLU�
WU\Z\GGDX�SHQRGRO�DU�J\IHU�\PKROL�\PKHOODFK�L¶U�OOHLKDG�V\¶Q�SDUKDX�\P�PDLQW�\�
Q\WKHLGLDX��V\¶Q�IZ\DI�WHE\JRO�R�IRG�\Q�J\V\OOWLHGLJ�DJ�DPRGDX�DPJ\OFKHGGRO�OOHRO���
$ZJU\PLU�KHI\G�\�G\OLG�FDQIRG�D�FK\IODZQL�GXOO�R�URL�V\OZ�L�VWDWZV�PDHWK\QQRO�XFKHO�\�
G\IURHGG�\Q�\�V\VWHP�DEHURO�


