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Hello EIPR 01 Team,  
 

My name is Ryan Pickering. I am an energy policy researcher living in Berkeley, CA. 
The crux of my research is related to Diablo Canyon Power Plant.  

 
Attached is a November 2021 report published by Stanford University entitled "An 
Assessment of Diablo Canyon Nuclear Power Plant for Zero-Carbon Electricity, 

Desalination, and Hydrogen Production.  
 

The file size was too large (113 pages), so I have reduced the report to the introduction 
and Chapter 1. The entire document can be found at free online: 
https://energy.stanford.edu/sites/g/files/sbiybj9971/f/diablocanyonnuclearplant_report_1

1.19.21.pdf  
 

I have reviewed this document over the past few months. Through my own research, I 
concur that the plant is economically viable today, and the matter merits further 
investigation by the CEC.  

 
Chapter 1 is the most compelling (pages 13-31). Later chapters introduce auxiliary 

ideas that are not necessary to the continued operation.  
 
This is the first of a few documents that I am planning to upload over the next few 

weeks. I apologize I have not written sooner.  
 

I heard rumors that the Governor plans to change his mind about Diablo Canyon Power 
Plant. As a citizen, I want to make sure we have a public paper trail so that Californians 
may stay informed.  

 
I have observed indicators of the necessary public support required for the continued 

operation of this plant at the local, state and federal level.  
 
Thank you for your public service,  

 
Ryan Pickering  

 
P.S. The "Subject(s)" link on your webform does not appear to be functioning. The link 
to "select one or more" does not compute.  

 
In the spirit of transparency, I will be sharing this document with IEPR 1-3. 



Additional submitted attachment is included below. 





$XWKRUV�DQG�$FNQRZOHGJHPHQWV

-XVWLQ�$ERUQ LV�D�6HQLRU�&RQVXOWDQW�DW�/XFLG&DWDO\VW� //&��DQG�SHUIRUPHG�WKH�DQDO\VLV�LQ�DQG�ZURWH
&KDSWHUV���DQG���

(MHRQJ�%DLN LV�D�3K�'�FDQGLGDWH�LQ�WKH�'HSDUWPHQW RI�(QHUJ\�5HVRXUFHV�(QJLQHHULQJ�DW�6WDQIRUG
8QLYHUVLW\��DQG�OHG�WKH�DQDO\VLV�DQG�ZULWLQJ�LQ�&KDSWHU���RQ�HOHFWULFLW\�

6DOO\�%HQVRQ LV�3URIHVVRU�RI�(QHUJ\�5HVRXUFHV�(QJLQHHULQJ DW�6WDQIRUG�8QLYHUVLW\��DQG�FRQWULEXWHG�WR
&KDSWHU���DQDO\VLV�DQG�FR�OHG�RYHUDOO�UHSRUW�FRQFHSWXDOL]DWLRQ�DQG�HGLWLQJ�

$QGUHZ�7��%RXPD LV�D�3K�'��FDQGLGDWH�LQ�WKH�'HSDUWPHQW RI�0HFKDQLFDO�(QJLQHHULQJ�DW�WKH
0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\��DQG�SHUIRUPHG�WKH�GHVDOLQDWLRQ�WHFKQRORJ\�DQDO\VLV�LQ�&KDSWHU���

-DFRSR�%XRQJLRUQR LV�WKH�7(3&2�3URIHVVRU�RI�1XFOHDU 6FLHQFH�DQG�(QJLQHHULQJ�DW�WKH�0DVVDFKXVHWWV
,QVWLWXWH�RI�7HFKQRORJ\��0,7���'LUHFWRU�RI�WKH�0,7�&HQWHU�IRU�$GYDQFHG�1XFOHDU�(QHUJ\�6\VWHPV��DQG
'LUHFWRU�RI�6FLHQFH�DQG�7HFKQRORJ\�DW�WKH�0,7�1XFOHDU�5HDFWRU�/DERUDWRU\��DQG�OHG�WKH�RYHUDOO�DQDO\VLV
LQ�&KDSWHU����DQG�FR�OHG�RYHUDOO�UHSRUW�FRQFHSWXDOL]DWLRQ�DQG�HGLWLQJ�

-RKQ�+��/LHQKDUG�9 LV�WKH�$EGXO�/DWLI�-DPHHO�3URIHVVRU RI�:DWHU�DQG�0HFKDQLFDO�(QJLQHHULQJ�DW�0,7
DQG�'LUHFWRU�RI�WKH�$EGXO�/DWLI�-DPHHO�:DWHU�DQG�)RRG�6\VWHPV�/DE��DQG�VXSHUYLVHG�WKH�ZDWHU�DQG
GHVDOLQDWLRQ�WHFKQRORJ\�DQDO\VLV�LQ�&KDSWHU���

-RKQ�3DUVRQV LV�6HQLRU�/HFWXUHU��0,7�6ORDQ�6FKRRO RI�0DQDJHPHQW��DQG�$VVRFLDWH�'LUHFWRU�RI�WKH
&HQWHU�IRU�(QHUJ\�DQG�(QYLURQPHQWDO�3ROLF\�5HVHDUFK��DQG�OHG�WKH�HFRQRPLF�DQDO\VLV�LQ�&KDSWHU���DQG
FRQWULEXWHG�WR�HFRQRPLF�DQDO\VLV�WKURXJKRXW�WKH�UHSRUW�

4XDQWXP�-��:HL LV�D�3K�'��FDQGLGDWH�LQ�WKH�'HSDUWPHQW RI�0HFKDQLFDO�(QJLQHHULQJ�DW�WKH
0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\��DQG�SHUIRUPHG�WKH�GHVDOLQDWLRQ�WHFKQRORJ\�DQDO\VLV�LQ�&KDSWHU���

'LVFODLPHU��7KH�YLHZV�DQG�RSLQLRQV�H[SUHVVHG�LQ�WKLV�UHSRUW�DUH�WKRVH�RI�WKH�DXWKRUV�DQG�GR�QRW
QHFHVVDULO\�UHĲHFW�WKH�RĴFLDO�SROLF\�RU�SRVLWLRQ�RI�WKH�RUJDQL]DWLRQV�WKH\�DUH�DĴOLDWHG�ZLWK�

7KH�DXWKRUV�DFNQRZOHGJH�VXEVWDQWLDO�FRQWULEXWLRQV�WR�WKLV�UHSRUW�IURP�-HĳUH\�.RVHĳ��:LOOLDP�$OGHQ�DQG
0DUWKD�&DPSEHOO�3URIHVVRU�RI�(QJLQHHULQJ�DW�6WDQIRUG�8QLYHUVLW\��DQG�+XQWHU�-RKQVRQ��06�VWXGHQW��&LYLO
DQG�(QYLURQPHQWDO�(QJLQHHULQJ�'HSDUWPHQW�DW�6WDQIRUG�8QLYHUVLW\�

7KH�DXWKRUV�ZLVK�WR�DFNQRZOHGJH�IXQGLQJ�IRU�WKLV�SURMHFW�IURP�WKH�0,7�&HQWHU�IRU�(QHUJ\�DQG
(QYLURQPHQWDO�3ROLF\�5HVHDUFK��WKH�$EGXO�/DWLI�-DPHHO�:DWHU�DQG�)RRG�6\VWHPV�/DE��WKH�0,7�&HQWHU�IRU
$GYDQFHG�1XFOHDU�(QHUJ\��WKH�5RWKURFN�)DPLO\�)XQG��WKH�3ULW]NHU�,QQRYDWLRQ�)XQG��7KH�5RGHO
)RXQGDWLRQ��5RVV�.RQLQJVWHLQ��DQG�=DFKDU\�%RJXH�	�0DWW�2FNR�

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ �



7DEOH�RI�&RQWHQWV

䚉 ([HFXWLYH�6XPPDU\

䚉 ,QWURGXFWLRQ�
'LDEOR�&DQ\RQ�FRQWH[W�DQG�PRWLYDWLRQ�IRU�WKLV�DQDO\VLV

䚉 &KDSWHU���
$VVHVVLQJ�WKH�YDOXH�RI�WKH�'LDEOR�&DQ\RQ�DV�D�VRXUFH�RI�FOHDQ��ıUP�HOHFWULF�SRZHU

䚉 &KDSWHU���
5HSXUSRVLQJ�'LDEOR�&DQ\RQ�WR�PHHW�ZDWHU�LQWDNH�VWDQGDUGV�DQG�EHFRPH�D�VRXUFH�RI
GHVDOLQDWHG�ZDWHU

䚉 &KDSWHU���
$VVHVVLQJ�WKH�YDOXH�'LDEOR�&DQ\RQ�DV�D�VRXUFH�RI�ORZ�FRVW��FOHDQ�K\GURJHQ

䚉 &KDSWHU���
$VVHVVLQJ�WKH�YDOXH�RI�'LDEOR�&DQ\RQ�DV�D�ĲH[LEOH�UHVRXUFH�SURYLGLQJ�PXOWLSOH�RXWSXWV

䚉 $SSHQGL[���
3RWHQWLDO�'LDEOR�&DQ\RQ�2ZQHUVKLS�DQG�2SHUDWLQJ�%XVLQHVV�0RGHOV

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ �



([HFXWLYH�6XPPDU\

.H\�VWXG\�ıQGLQJV�

䚉 'HOD\LQJ�WKH�UHWLUHPHQW�RI�'LDEOR�&DQ\RQ�WR����� ZRXOG UHGXFH�&DOLIRUQLD�SRZHU�VHFWRU
FDUERQ�HPLVVLRQV�E\�PRUH�WKDQ�����IURP������OHYHOV�DQG�UHGXFH�UHOLDQFH�RQ�JDV��VDYH�����
%LOOLRQ�LQ�SRZHU�V\VWHP�FRVWV��DQG�EROVWHU�V\VWHP�UHOLDELOLW\�WR�PLWLJDWH�EURZQRXWV��LI�RSHUDWHG�WR
�����DQG�EH\RQG��'LDEOR�&DQ\RQ�FRXOG�VDYH�XS�WR�����%LOOLRQ�LQ�SRZHU�V\VWHP�FRVWV�DQG�VSDUH
�������DFUHV�RI�ODQG�IURP�XVH�IRU�HQHUJ\�SURGXFWLRQ��ZKLOH�PHHWLQJ�FRDVWDO�SURWHFWLRQ
UHTXLUHPHQWV�

䚉 8VLQJ�'LDEOR�&DQ\RQ�DV�D�SRZHU�VRXUFH�IRU�GHVDOLQDWLRQ FRXOG�VXEVWDQWLDOO\�DXJPHQW�IUHVK
ZDWHU�VXSSOLHV�WR�WKH�VWDWH�DV�D�ZKROH�DQG�WR�FULWLFDOO\�RYHUGUDIWHG�EDVLQV�UHJLRQV�VXFK�DV�WKH
&HQWUDO�9DOOH\��SURGXFLQJ�IUHVK�ZDWHU�YROXPHV�HTXDO�WR�RU�VXEVWDQWLDOO\�H[FHHGLQJ�WKRVH�RI�WKH
SURSRVHG�'HOWD�&RQYH\DQFH�3URMHFWŠEXW�DW�VLJQLıFDQWO\�ORZHU�LQYHVWPHQW�FRVW

䚉 $�K\GURJHQ�SODQW�FRQQHFWHG�WR�'LDEOR�&DQ\RQ�FRXOG�SURGXFH�FOHDQ�K\GURJHQ WR�PHHW
JURZLQJ�GHPDQG�IRU�]HUR�FDUERQ�IXHOV��DW�D�FRVW�XS�WR�����OHVV�WKDQ�K\GURJHQ�SURGXFHG�IURP
VRODU�DQG�ZLQG�SRZHU��ZLWK�D�PXFK�VPDOOHU�ODQG�IRRWSULQW

䚉 2SHUDWLQJ�'LDEOR�&DQ\RQ�DV�D�SRO\JHQHUDWLRQ�IDFLOLW\ŠZLWK FRRUGLQDWHG�DQG�YDU\LQJ
SURGXFWLRQ�RI�HOHFWULFLW\��GHVDOLQDWHG�ZDWHU��DQG�FOHDQ�K\GURJHQŠFRXOG�SURYLGH�PXOWLSOH�VHUYLFHV
WR�&DOLIRUQLD��LQFOXGLQJ�JULG�UHOLDELOLW\�DV�QHHGHG��DQG�IXUWKHU�LQFUHDVH�WKH�YDOXH�RI�WKH�'LDEOR
&DQ\RQ�HOHFWULFLW\�SODQW�E\�QHDUO\������DQG�PRUH��LI�ZDWHU�SULFHV�ZHUH�WR�VXEVWDQWLDOO\�LQFUHDVH
XQGHU�FRQGLWLRQV�RI�ZRUVHQLQJ�GURXJKW��

,Q�-DQXDU\�������WKH�&DOLIRUQLD�3XEOLF�8WLOLWLHV�&RPPLVVLRQ�DSSURYHG�D�PXOWLSDUW\�VHWWOHPHQW�WR�IXOO\�DQG
SHUPDQHQWO\�VKXW�GRZQ�WKH�'LDEOR�&DQ\RQ�QXFOHDU�SRZHU�SODQW�ZKHQ�WKH�FXUUHQW�IHGHUDO�OLFHQVH�SHULRG
IRU�WKH�SODQWŖV�VHFRQG�XQLW�H[SLUHV�LQ�������'LDEOR�&DQ\RQ�FXUUHQWO\�SURYLGHV����RI�&DOLIRUQLDŖV�LQ�VWDWH
HOHFWULFLW\�SURGXFWLRQ�DQG�����RI�LWV�FDUERQ�IUHH�HOHFWULFLW\�SURGXFWLRQ��,Q�LWV�GHFLVLRQ��WKH�&RPPLVVLRQ
IRXQG�WKDW�WKH�SODQW�ZDV�QRW�FRVW�HĳHFWLYH�WR�FRQWLQXH�LQ�RSHUDWLRQ��WKDW�LW�ZDV�QRW�QHHGHG�IRU�V\VWHP
UHOLDELOLW\��DQG�WKDW�LWV�YDOXH�IRU�UHGXFLQJ�JUHHQKRXVH�JDV�HPLVVLRQV�ZDV�XQFOHDU��%XW�LQ�WKH�LQWHUYHQLQJ
WKUHH�DQG�KDOI�\HDUV��VHYHUDO�QHZ�GHYHORSPHQWV�KDYH�RFFXUUHG�

Ɣ ,Q�6HSWHPEHU�������WKH�&DOLIRUQLD�$VVHPEO\�DQG�6HQDWH�DSSURYHG�DQG�WKHQ�*RYHUQRU�(GPXQG
*��%URZQ��-U��VLJQHG�6HQDWH�%LOO������ZKLFK�UHTXLUHV�&DOLIRUQLD�WR�VXSSO\�DOO�HOHFWULFLW\�LQ�WKH�VWDWH
IURP�]HUR�FDUERQ�VRXUFHV��,Q�WKH�VDPH�PRQWK��*RYHUQRU�%URZQ�VLJQHG�([HFXWLYH�2UGHU�%�������
GLUHFWLQJ�WKH�VWDWH�WR�DFKLHYH�FOLPDWH�QHXWUDOLW\��DOVR�E\������

Ɣ $�YDULHW\�RI�VWXGLHV�KDYH�HPHUJHG�LQ�WKH�ODVW�\HDU�VXJJHVWLQJ�WKDW�WZR�HVVHQWLDO�SLOODUV�RI
DFKLHYLQJ�D�]HUR�FDUERQ�HFRQRP\�DW�DĳRUGDEOH�FRVW�LQFOXGH��L��VLJQLıFDQW�HOHFWULFDO�FDSDFLW\�WKDW
LV�DOZD\V�DYDLODEOH�DQG�QRW�ZHDWKHU�GHSHQGHQW��DQG��LL��D�UHOLDEOH�DQG�ORZ�FRVW�VRXUFH�RI

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ �



]HUR�FDUERQ�IXHOV��VXFK�DV�K\GURJHQ��IRU�SRUWLRQV�RI�WKH�HFRQRP\�WKDW�FDQQRW�EH�HDVLO\
HOHFWULıHG�

Ɣ ,Q�$XJXVW�DQG�6HSWHPEHU�������&DOLIRUQLD�H[SHULHQFHG�D�VHULHV�RI�FKDOOHQJHV�WR�VWDWHZLGH
HOHFWULF�UHOLDELOLW\��HQFRXQWHULQJ�EODFNRXWV�DQG�EURZQRXWV�DV�DYDLODEOH�HOHFWULFDO�FDSDFLW\�IHOO
EHORZ�GHPDQG��D�FRQGLWLRQ�WKDW�LV�OLNHO\�WR�UHFXU�GXULQJ�WKLV�GHFDGH�

Ɣ 7KHUH�LV�PRXQWLQJ�HYLGHQFH�WKDW��GXH�WR�FOLPDWH�FKDQJH�DQG�RWKHU�IDFWRUV��&DOLIRUQLD�IDFHV
LQFUHDVLQJ�GDQJHU�RI�VHYHUH�ZDWHU�VKRUWDJHV��DV�HYLGHQFHG�E\�WKH�PRVW�UHFHQW�(PHUJHQF\
'URXJKW�3URFODPDWLRQ�RI�0D\������

Ɣ &DOLIRUQLD�KDV�FRPPLWWHG�WR�LQFUHDVLQJ�WKH�VKDUH�RI�ODQGV�VHW�DVLGH�IRU�FRQVHUYDWLRQ�SXUSRVHV�WR
����RI�WKH�WRWDO�DUHD�RI�WKH�VWDWH��ZKLFK�XQGHUVFRUHV�WKH�LPSHUDWLYH�RI�OLPLWLQJ�XVH�RI�ODQG�IRU
HQHUJ\�SURGXFWLRQ�DQG�RWKHU�LQGXVWULDO�SXUSRVHV�

7KHVH�GHYHORSPHQWV�OHG�D�MRLQW�VWXG\�WHDP�IURP�6WDQIRUG�8QLYHUVLW\�DQG�WKH�0DVVDFKXVHWWV�,QVWLWXWH�RI
7HFKQRORJ\�WR�UH�H[DPLQH�WKH�SRWHQWLDO�YDOXH�RI�'LDEOR�&DQ\RQ�LQ�DGGUHVVLQJ�VRPH�RU�DOO�RI�WKHVH
RYHUODSSLQJ�FKDOOHQJHV�LQ�WKH�FRPLQJ�GHFDGHV����7KH�VWXG\�WHDP�ZDV�DVVLVWHG�RQ�K\GURJHQ�DQG�PXOWLSOH
SURGXFW�UHVHDUFK�E\�-XVWLQ�$ERUQ�DW�/XFLG&DWDO\VW��DQ�HQHUJ\�DQDO\VLV�ıUP��

7KH�VWXG\�WHDP�DQDO\]HG�

Ɣ 7KH�SRWHQWLDO�FRQWULEXWLRQ�RI�'LDEOR�&DQ\RQ�WR�DFKLHYLQJ�WKH�VWDWHŖV�]HUR�FDUERQ�JRDO�IRU�WKH
HOHFWULFLW\�VHFWRU�DQG�LWV�RYHUDOO�HFRQRPLF�JRDOV�IRU������DQG������DW�ORZHU�FRVW��PDLQWDLQLQJ
UHOLDELOLW\�DW�ORZHU�FRVW��VXSSRUWLQJ�JULG�LQWHJUDWLRQ�RI�YDULDEOH�HQHUJ\��DQG�OLPLWLQJ�FDUERQ�GLR[LGH
HPLVVLRQV�GXULQJ�WKH�WUDQVLWLRQ�

Ɣ 7KH�SRWHQWLDO�IRU�'LDEOR�&DQ\RQ�WR�VHUYH�DV�DQ�HĳHFWLYH�ORZ�FRVW��]HUR�FDUERQ�HQHUJ\�VRXUFH�WR
SRZHU�GHVDOLQDWLRQ�WR�SURYLGH�IUHVK�ZDWHU�WR�ZDWHU�VWUHVVHG�DUHDV�RI�WKH�VWDWH�

Ɣ 7KH�SRWHQWLDO�IRU�WKH�QXFOHDU�SODQW�WR�SURYLGH�ORZ�FRVW��]HUR�FDUERQ�K\GURJHQ�IRU�&DOLIRUQLDŖV
WUDQVSRUWDWLRQ��LQGXVWULDO��DQG�FRPPHUFLDO�EXLOGLQJ�VHFWRUV��DV�ZHOO�DV�IRU�WKHUPDO�EDODQFLQJ�LQ
WKH�VWDWHŖV�HOHFWULF�V\VWHP�

Ɣ 7KH�YDOXH�RI�WKH�SODQW�LI�LW�ZHUH�FRQıJXUHG�WR�SURYLGH�D�PL[WXUH�RI�JULG�HOHFWULFLW\��K\GURJHQ��DQG
GHVDOLQDWHG�ZDWHU�WKURXJKRXW�WKH�\HDU��RSHUDWLQJ�DV�D�ŗSRO\JHQHUDWLRQŘ�IDFLOLW\�WKDW�FRXOG�DOVR
SURYLGH�UHOLDELOLW\�VHUYLFHV�WR�WKH�JULG�

7KH�WHDPŖV�DQDO\VLV�LQ�DOO�FDVHV�DFFRXQWHG�IRU�DGGLWLRQDO�FDSLWDO�DQG�RSHUDWLQJ�FRVWV�QHFHVVDU\�IRU
'LDEOR�&DQ\RQ�WR�PHHW�OHJDO�UHTXLUHPHQWV�IRU�WKH�SURWHFWLRQ�RI�PDULQH�OLIH��DV�ZHOO�DV�WKH�FRVW�RI
PRGLıFDWLRQV�WR�WKH�SODQW�DQG�RWKHU�IDFLOLWLHV�QHHGHG�IRU�WKH�SURGXFWLRQ�RI�K\GURJHQ�DQG�GHVDOLQDWHG
ZDWHU�

7KH�NH\�FRQFOXVLRQV�RI�WKH�UHSRUW�LQFOXGH�

Ɣ 7KH�QHDU�WHUP�YDOXH�RI�'LDEOR�&DQ\RQ�IRU�]HUR�FDUERQ�HOHFWULFLW\������������
(YHQ�DVVXPLQJ�UDSLG�DQG�XQFRQVWUDLQHG�EXLOGRXW�RI�UHQHZDEOH�HQHUJ\��WKH�FRQWLQXHG�RSHUDWLRQ
RI�'LDEOR�&DQ\RQ�ZRXOG�VLJQLıFDQWO\�UHGXFH�&DOLIRUQLDŖV�XVH�RI�QDWXUDO�JDV�IRU�HOHFWULFLW\
SURGXFWLRQ�IURP������WR������E\�DSSUR[LPDWHO\������7:K�SHU�\HDU��,Q�GRLQJ�VR��'LDEOR�&DQ\RQ
ZRXOG�DOVR�UHGXFH�&DOLIRUQLD�FDUERQ�HPLVVLRQV�E\�DQ�DYHUDJH�RI���0W�&2� D�\HDU�IURP
�����������FRUUHVSRQGLQJ�WR�DQ�����UHGXFWLRQ�LQ�&2� IURP�WKH�HOHFWULFLW\�VHFWRU�UHODWLYH�WR�����
OHYHOV��IRU�D�FXPXODWLYH�WRWDO�RI����0W�&2� IURP���������� DORQH��0DLQWDLQLQJ�'LDEOR�&DQ\RQ�WR
�����ZRXOG�DOVR�VDYH������%LOOLRQ�LQ�SRZHU�V\VWHP�FRVWV�IURP������������'XULQJ�WKLV�SHULRG�
'LDEOR�&DQ\RQ�ZRXOG�DOVR�SURYLGH�ıUP�HOHFWULF�FDSDFLW\���ZKLFK�ZRXOG�EH�HVSHFLDOO\�YDOXDEOH
GXULQJ�HOHFWULF�UHOLDELOLW\�HYHQWV�VXFK�DV�WKRVH�WKDW�RFFXUUHG�LQ�$XJXVW�������ZKHQ�WKH�DEVHQFH
RI�'LDEOR�&DQ\RQ�ZRXOG�KDYH�WULSOHG�WKH�VWDWHŖV�HOHFWULFLW\�VKRUWDJH�IURP���*:�WR�PRUH�WKDQ��

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ �



*:�

Ɣ 7KH�ORQJHU�WHUP�YDOXH�RI�'LDEOR�&DQ\RQ�IRU�]HUR�FDUERQ�HOHFWULFLW\��WR������DQG�EH\RQG�
2YHU�WKH�ORQJHU�WHUP��DQG�HYHQ�DVVXPLQJ�WKDW�VLWLQJ�RI�QHZ�UHQHZDEOH�HQHUJ\�ZDV
XQFRQVWUDLQHG�E\�ODQG�XVH�RU�RWKHU�FRQVLGHUDWLRQV��NHHSLQJ�'LDEOR�&DQ\RQ�RQOLQH�ZRXOG�VDYH
WKH�VWDWH��������%LOOLRQ��,Q�DGGLWLRQ��FRQWLQXLQJ�'LDEOR�&DQ\RQ�LQ�RSHUDWLRQ�WR������DQG�EH\RQG
ZRXOG�VSDUH��������DFUHV�RI�ODQG�E\�DYRLGLQJ�WKH�QHHG�IRU����*:�RI�VRODU�39��,I�VLWLQJ�RI�QHZ�39
ZHUH�FRQVWUDLQHG�E\�ODQG�XVH�FRQVLGHUDWLRQV�WR�D�WRWDO�RI����*:��FRQVLVWHQW�ZLWK�UHFHQW�DQQXDO
GHSOR\PHQW�UDWHV���VDYLQJV�IURP�'LDEOR�&DQ\RQ�ZRXOG�JURZ�WR�����%LOOLRQ��(YHQ�LI�WKH�HPLVVLRQV
FDS�IRU�WKH�HOHFWULFLW\�V\VWHP�ZHUH�WR�EH�UHSODFHG�E\�D�FDUERQ�WD[��'LDEOR�&DQ\RQ�FRXOG�VDYH�DV
PXFK�DV����0W�&2� LQ�FXPXODWLYH�HPLVVLRQV�WKURXJK �����

Ɣ 7KH�YDOXH�RI�'LDEOR�&DQ\RQ�WR�SURGXFH�IUHVK�ZDWHU
'HVDOLQDWLRQ�FRXOG�EH�XVHG�WR�DXJPHQW�ZDWHU�VXSSOLHV�WKURXJKRXW�WKH�FHQWUDO�SRUWLRQ�RI�WKH
VWDWH��SDUWLFXODUO\�LQ�FULWLFDOO\�RYHUGUDIWHG�EDVLQV�DQG�ORZ�OHYHO�UHVHUYRLUV��DV�ZHOO�DV�GXULQJ�\HDUV
ZKHQ�DTXHGXFW�GHOLYHU\�IDOWHUV��7KLV�VWXG\�ıQGV�WKDW�'LDEOR�&DQ\RQ�FRXOG�EH�D�SRZHUIXO�GULYHU�RI
GHVDOLQDWLRQ�WR�VHUYH�XUEDQ��LQGXVWULDO��DQG�DJULFXOWXUDO�XVHUV�

7KH�UHSRUW��VKRZV�WKDW�D�SODQW�HTXDO�LQ�VL]H�WR�WKH�FXUUHQWO\�RSHUDWLQJ�&DUOVEDG�GHVDOLQDWLRQ�SODQW
ZRXOG�KDYH�D�URXJKO\�����ORZHU�FRVW�RI�ZDWHU�DW�'LDEOR�&DQ\RQ��6LJQLıFDQWO\�ODUJHU�SODQWV�WKDW
FRXOG�EH�FRQVWUXFWHG�RQ�WKH�VLWH�DUH�VKRZQ�WR�SURGXFH�ZDWHU�YROXPHV�LQ�WKH�VDPH�UDQJH�DV�WKH
SURSRVHG�'HOWD�&RQYH\DQFH�3URMHFW��EXW�DW�VLJQLıFDQWO\�ORZHU�LQYHVWPHQW�FRVW�

&RVW�VDYLQJV�UHVXOW�IURP�D�YDULHW\�RI�IDFWRUV��$W�VPDOOHU�VFDOHV��VDYLQJV�UHVXOW�SULPDULO\�IURP
UHGXFHG�SRZHU�FRVW�LQSXWV�IRU�WKH�GHVDOLQDWLRQ�RSHUDWLRQ�DQG�WKH�VKDULQJ�RI��LQWDNH�DQG�H[LVWLQJ
RXWIDOO�VWUXFWXUHV���$W�ODUJHU�SODQW�FDSDFLWLHV��WKHUH�LV�SRWHQWLDO�IRU�DGGLWLRQDO�FRVW�VDYLQJV�IURP
HFRQRPLHV�RI�VFDOH��+RZHYHU��DW�ODUJHU�FDSDFLWLHV��RWKHU�FKDOOHQJHV�DULVH��LQFOXGLQJ�LQFUHDVHG
LQIUDVWUXFWXUH�QHHGV��HVSHFLDOO\�DURXQG�SODQW�RXWIDOO��DV�ZHOO�DV�SUDFWLFDO�FKDOOHQJHV�RI�VLWLQJ�DQG
EXLOGLQJ�D�YHU\�ODUJH�SODQW�RQ�WKH�SUHPLVHV�

7KLV�VWXG\�ıQGV�WKDW�'LDEOR�&DQ\RQ�FRXOG�SRZHU�D�GHVDOLQDWLRQ�FRPSOH[�EHWZHHQ�WKH�VL]H�RI�WKH
&DUOVEDG�SODQW�RU�XS�WR����WLPHV�WKH�RXWSXW�RI�WKH�&DUOVEDG�SODQW��7KH�OHYHOL]HG�FRVW�RI�ZDWHU
IURP�WKHVH�RSWLRQV�IDOOV�LQ�D�UDQJH�IURP�������WR�������SHU�P� ������WR��������SHU�DFUH�IRRW��RI
IUHVK�ZDWHU�DW�WKH�SODQW�RXWOHW��ZLWK�GLVWULEXWLRQ�FRVWV�DGGLQJ�DQ�DGGLWLRQDO�������WR�������SHU�P�

�����WR������SHU�DFUH�IRRW��WR�WUDQVSRUW�WKH�ZDWHU�WR�RĳWDNHUV�DW�GLVWDQFHV�IURP��������NP��)RU
FRPSDULVRQ��WKH�FRVW�WR�EXLOG�DGGLWLRQDO�&DUOVEDG�VL]HG�SODQWV�LQ�&DOLIRUQLD�DV�VWDQG�DORQH
GHVDOLQDWLRQ�SODQWV�LV�DSSUR[LPDWHO\�������SHU�P� ��������SHU�DFUH�IRRW��RI�IUHVK�ZDWHU�DW�WKH
SODQW�RXWOHW��URXJKO\�WZLFH�DV�PXFK�

Ɣ 7KH�YDOXH�RI�'LDEOR�&DQ\RQ�DV�D�VRXUFH�RI�ORZ�FRVW�K\GURJHQ
7R�DFKLHYH�D�]HUR�FDUERQ�HFRQRP\��&DOLIRUQLD�ZLOO�OLNHO\�QHHG�KXQGUHGV�RI�PLOOLRQV�RI�NLORJUDPV
RI�K\GURJHQ�EDVHG��]HUR�FDUERQ�IXHOV�DQQXDOO\��+\GURJHQ�LV�FXUUHQWO\�SURGXFHG�IURP�XQDEDWHG
QDWXUDO�JDV��ZKLFK�UHVXOWV�LQ�VLJQLıFDQW�FDUERQ�HPLVVLRQV��$V�ZLWK�UHQHZDEOHV��SURGXFLQJ
K\GURJHQ�IURP�QXFOHDU�HQHUJ\�UHVXOWV�LQ�QR�FDUERQ�HPLVVLRQV��7KH�SUHOLPLQDU\�DQDO\VLV�KHUH
VXJJHVWV�WKDW��ZLWK�KHDW�DVVLVWHG�HOHFWURO\VLV��'LDEOR�&DQ\RQ�FRXOG�SURGXFH�����PLOOLRQ
NLORJUDPV�RI�K\GURJHQ�DQQXDOO\�DW�D�FRVW�RI������������NJ��7KLV�LV�XS�WR�KDOI�OHVV�WKDQ�WKH�UDQJH
RI�FXUUHQW�FRVWV�RI�K\GURJHQ�SURGXFHG�IURP�VRODU�RU�ZLQG�SRZHU��ZKLOH�XWLOL]LQJ�D�VPDOO�IUDFWLRQ
RI�WKH�VSDFH�UHTXLUHG�IRU�WKRVH�RWKHU�JHQHUDWLRQ�VRXUFHV��+\GURJHQ�SURGXFWLRQ�DW�WKH�'LDEOR
&DQ\RQ�VLWH�ZRXOG�DOVR�OLNHO\�EH�FRVW�FRPSHWLWLYH�ZLWK�WKH�K\GURJHQ�SURGXFHG�IURP�QDWXUDO�JDV

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ �



ZLWK��FDUERQ�FDSWXUH��WRGD\ŖV�OHDVW�H[SHQVLYH�IRUP�RI�]HUR�FDUERQ�K\GURJHQ�SURGXFWLRQ�

Ɣ 7KH�YDOXH�RI�'LDEOR�&DQ\RQ�LQ�SURYLGLQJ�PXOWLSOH�RXWSXWV
2XU�DQDO\VLV�DOVR�FRQVLGHUHG�WKH�SRWHQWLDO�WR�UHSXUSRVH�WKH�QXFOHDU�SODQW�WR�SURYLGH�PXOWLSOH
SURGXFWV�VLPXOWDQHRXVO\ŠJULG�HOHFWULFLW\��GHVDOLQDWHG�ZDWHU��DQG�K\GURJHQ��7KH�DQDO\VLV
FRQFOXGHV�WKDW�SURGXFWLRQ�RI�WKHVH�WKUHH�SURGXFWV�FRXOG�VXEVWDQWLDOO\�LQFUHDVH�WKH�YDOXH�RI
'LDEOR�&DQ\RQ�HTXLYDOHQW�WR�����0:K��D�VXEVWDQWLDO�SUHPLXP�RYHU�WKH�EOHQGHG�SRO\JHQHUDWLRQ
SODQWŖV�EOHQGHG�SRZHU�FRVWV�RI�����0:K��,I�WKH�SULFH�RI�&DOLIRUQLD�ZDWHU�LQFUHDVHV�VXEVWDQWLDOO\
DV�JOREDO�ZDUPLQJ�DQG�GURXJKW�FRQWLQXH��WKH�EOHQGHG�UHYHQXH�DQG�YDOXH�IURP�WKH�SODQW�FRXOG
UXQ�PXFK�KLJKHU��HTXLYDOHQW�WR���������0:K��7KHVH�YDOXHV�LJQRUH�WKH�SRWHQWLDO�IRU�DGGLWLRQDO
UHYHQXH�E\�PDUNHWLQJ�FDSDFLW\�VHUYLFHV�WR�WKH�&DOLIRUQLD�JULG��,Q�D�SRO\JHQHUDWLRQ�FRQıJXUDWLRQ�
WKH�HOHFWULFLW\�RXWSXW�RI�'LDEOR�&DQ\RQ�SODQW�FRXOG�EH�GLUHFWHG�WR�SURYLGH�YDU\LQJ�DPRXQWV�RI
HOHFWULFLW\�WR�WKH�SRZHU�JULG��GHVDOLQDWLRQ�RU�K\GURJHQ�SURGXFWLRQ��UHVSHFWLYHO\��WR�PD[LPL]H
UHYHQXH��SURYLGH�JULG�UHOLDELOLW\��RU�PHHW�RWKHU�REMHFWLYHV��DV�QHHGHG�

Ɣ 0HHWLQJ�WKH�UHTXLUHPHQWV�RI�&DOLIRUQLDŖV�FRDVWDO�SURWHFWLRQ�SROLF\
7KH�&DOLIRUQLD�:DWHU�4XDOLW\�&RQWURO�3ROLF\�RQ�WKH�8VH�RI�&RDVWDO�DQG�(VWXDULQH�:DWHU�IRU�3RZHU
3ODQW�&RROLQJ�UHTXLUHV�WKDW�H[LVWLQJ�SRZHU�SODQWV�XVLQJ�RQFH�WKURXJK�FRROLQJ�GHFUHDVH�WKHLU
LQWDNH�ĲRZ�UDWH�E\�����WR�UHGXFH�LPSLQJHPHQW�DQG�HQWUDLQPHQW�RI�PDULQH�OLIH��,I�WKDW�LV�QRW
IHDVLEOH��SODQWV�PD\�LQVWHDG�LPSOHPHQW�PHDVXUHV�WKDW�DFKLHYH�WKH�VDPH�UHVXOW��,I�QHLWKHU�RSWLRQ
LV�SRVVLEOH��DOWHUQDWLYH�VWHSV�PD\�EH�DYDLODEOH��RQ�D�FDVH�E\�FDVH�EDVLV��WR�DOORZ�QXFOHDU�SRZHU
SODQWV�WR�FRPSO\��7KLV�UHJXODWRU\�SROLF\�LV�WKH�SULPDU\�WHFKQLFDO�UHDVRQ�IRU�WKH�LPSHQGLQJ
VKXWGRZQ�RI�'LDEOR�&DQ\RQ��DV�WKH�FRVW�RI�PHHWLQJ�WKLV�UHTXLUHPHQW�ZDV�WKRXJKW�WR�EH
SURKLELWLYH��7KH�DVVXPHG�DSSURDFK�ZDV�WR�FRQVWUXFW�D�VXEPHUJHG�LQWDNH�JDOOHU\�EHORZ�WKH
VXUIDFH�RI�WKH�RFHDQ�ĲRRU��DQG�XVH�WKH�VDQG�DQG�VHGLPHQWV�RQ�WKH�RFHDQ�ĲRRU�DV�D�QDWXUDO�ıOWHU
WR�HQVXUH�WKDW�PDULQH�OLIH�GRHV�QRW�HQWHU�WKH�LQWDNH��+RZHYHU��WKLV�DSSURDFK�SRVHV�ERWK
VLJQLıFDQW�FRVWV�DQG�HQYLURQPHQWDO�FKDOOHQJHV��$V�D�IHDVLEOH�DOWHUQDWLYH��WKLV�VWXG\
SURSRVHVŠDQG�H[DPLQHV�LQ�GHSWKŠWKH�XVH�RI�PHFKDQLFDO�EUXVK�FOHDQHG�ZHGJHZLUH�VFUHHQV�
ZKLFK�ZLOO�EH�VXEVWDQWLDOO\�OHVV�FRVWO\��6LPLODU�LQWDNH�V\VWHPV�KDYH�EHHQ�VSHFLıHG�IRU�WKH
+XQWLQJWRQ�%HDFK�GHVDOLQDWLRQ�SODQW��DQG�DUH�FXUUHQWO\�EHLQJ�WHVWHG�DW�&DUOVEDG�DV�D�SRWHQWLDO
UHSODFHPHQW�IRU�WKH�H[LVWLQJ�LQWDNH�

:K\�LV�D�UH�H[DPLQDWLRQ�RI�'LDEOR�&DQ\RQ�FDOOHG�IRU"��*LYHQ�WKDW�WKH�SODQW�LV�VFKHGXOHG�WR�FORVH��LW�PD\
VHHP�VWUDLJKWIRUZDUG�WR�VLPSO\�DOORZ�WKDW�SURFHVV�WR�UXQ�LWV�FRXUVH��$QG��LQGHHG��WKLV�DQDO\VLV��RXWOLQHV�LQ
GHWDLO�WKH�PDQ\�DQG�FRQVLGHUDEOH�FKDOOHQJHV�WR�PDLQWDLQLQJ�'LDEOR�&DQ\RQ�DQG�UHSXUSRVLQJ�LW�WR�DFKLHYH
WKH�JRDOV�GHVFULEHG�LQ�WKH�IROORZLQJ�SDJHV��$W�WKH�IHGHUDO�OHYHO��WKH�SODQW�UHOLFHQVLQJ�SURFHVV�ZRXOG�KDYH
WR�EH�UHLQLWLDWHG��&KLHI�DPRQJ�WKH�FKDOOHQJHV�DW�WKH�VWDWH�OHYHO�LV�WKH�QHHG�WR�REWDLQ�DSSURYDO�RI�D�QHZO\
HQJLQHHUHG�ZDWHU�LQWDNH�V\VWHP��DV�LV�GHVFULEHG�LQ�WKLV�UHSRUW���DV�ZHOO�DV�WKH�OLFHQVLQJ�RI�EULQH�GLVFKDUJH
IURP�WKH�GHVDOLQDWLRQ�SURFHVV��$SSURYDOV�ZLOO�DOVR�EH�UHTXLUHG�IRU�FRQVWUXFWLRQ�RI�DGMDFHQW�RU�GLVWULEXWHG
GHVDOLQDWLRQ�SODQWV��K\GURJHQ�HOHFWURO\VLV�IDFLOLWLHV��DQG�DVVRFLDWHG�SLSHV�DQG�WUDQVPLVVLRQ�ZLUHV�
6WDNHKROGHUV�ZKR�ZHUH�SDUW�RI�WKH�VHWWOHPHQW�OHDGLQJ�WR�WKH�FORVXUH�RI�WKH�SODQW�ZRXOG�QHHG�WR�EH
UH�HQJDJHG��DQG�WKHUH�ZLOO�DOVR�OLNHO\�EH�RSSRVLWLRQ�LQ�SULQFLSOH�DPRQJ�VRPH�WR�WKH�XVH�RI�QXFOHDU�HQHUJ\
LQ�DQ\�IRUP��IRU�DQ\�SXUSRVH�

:KLOH�WKHVH�FKDOOHQJHV�DUH�VXEVWDQWLDO��VR�DUH�WKH�SRWHQWLDO�JDLQV��7KLV�SUHOLPLQDU\�DQDO\VLV�LV�LQWHQGHG�WR
DOORZ�SROLF\PDNHUV�DQG�WKH�SXEOLF�WR�FRQVLGHU�ZHLJKLQJ�WKH�EHQHıWV�DQG�WUDGHRĳV�DVVRFLDWHG�ZLWK
PDLQWDLQLQJ�RU�UHGHGLFDWLQJ�'LDEOR�&DQ\RQ�LQ�OLJKW�RI�RWKHU�QHZ�DQG�XUJHQW�FKDOOHQJHV�WKDW�IDFH
&DOLIRUQLD��DFKLHYLQJ�D�OLYDEOH�FOLPDWH�DQG�WKH�PDQGDWH�IRU�D�]HUR�FDUERQ�HFRQRP\�XQGHU�6%�����DQG

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ �



([HFXWLYH�RUGHU�%��������SURYLGLQJ�DĳRUGDEOH�DQG�UHOLDEOH�HOHFWULF�DQG�QRQ�HOHFWULF�HQHUJ\��IXUQLVKLQJ
DGHTXDWH�IUHVK�ZDWHU�LQ�D�ZRUOG�RI�JURZLQJ�ZDWHU�VWUHVV��DQG�UHGXFLQJ�SUHVVXUH�RQ�&DOLIRUQLDŖV�OLPLWHG
ODQG�UHVRXUFHV�

7KLV�VWXG\�ZDV�QRW�LQWHQGHG�WR�EH�DQG�VKRXOG�QRW�EH�FRQVLGHUHG�WR�EH�D�GHıQLWLYH�DQDO\VLV�RI�WKRVH
EHQHıWV�DQG�WUDGHRĳV��7KDW�ZLOO�UHTXLUH�IXUWKHU�LQYHVWLJDWLRQ��%XW�WKH�DXWKRUV�VXEPLW�WKDW�WKH�FRQFOXVLRQV
RI�WKLV�UHSRUW�SUHVHQW�VXĴFLHQW�JURXQGV�IRU�IXUWKHU�VWXG\�DQG�GHEDWH�E\�VHWWLQJ�IRUWK�D�SULPD�IDFLH�FDVH
IRU�H[WHQGLQJ�WKH�RSHUDWLRQV�RI�WKH�'LDEOR�&DQ\RQ�QXFOHDU�SODQW�

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ �



,QWURGXFWLRQ�

&RQWH[W�DQG�PRWLYDWLRQ�IRU�WKLV�DQDO\VLV

%DFNJURXQG�RQ�'LDEOR�&DQ\RQ

7KH�'LDEOR�&DQ\RQ�1XFOHDU�3RZHU�3ODQW��'LDEOR�&DQ\RQ��FRPSULVHV�WZR�LGHQWLFDO�XQLWV��:HVWLQJKRXVH
��ORRS�SUHVVXUL]HG�ZDWHU�UHDFWRU�GHVLJQ��ZLWK�D�FRPELQHG�SRZHU�RXWSXW�RI������0:H��'LDEOR�&DQ\RQ�LV
ORFDWHG�QHDU�$YLOD�%HDFK�RQ�WKH�&HQWUDO�&RDVW�RI�&DOLIRUQLD��DQG�LV�RZQHG�DQG�RSHUDWHG�E\�3DFLıF�*DV
DQG�(OHFWULF�&RPSDQ\��3*	(���7KH�IDFLOLW\�GLUHFWO\�HPSOR\V�VRPH�������ZRUNHUV�ZLWK�DQ�DQQXDO�SD\UROO�RI
DERXW������PLOOLRQ��,W�SD\V�DQ�HVWLPDWHG�������PLOOLRQ�LQ�VWDWH�DQG�ORFDO�WD[HV�DQQXDOO\���'LDEOR�&DQ\RQ
VWDUWHG�FRPPHUFLDO�RSHUDWLRQV�LQ�WKH�PLG�����V��,WV�1XFOHDU�5HJXODWRU\�&RPPLVVLRQ��15&��OLFHQVHV�DUH
VHW�WR�H[SLUH�LQ�������8QLW����DQG�������8QLW����

%RWK�XQLWV�DUH�FXUUHQWO\�LQ�WKH�VR�FDOOHG�&ROXPQ���RI�WKH�15&�$FWLRQ�0DWUL[��L�H���WKHUH�DUH�QR�RQJRLQJ
QXFOHDU�UHJXODWRU\�LVVXHV��(DFK�XQLW�UXQV�QHDUO\�FRQWLQXRXVO\��H[FHSW�IRU�DQ�RXWDJH�RI�����ZHHNV�HYHU\
���PRQWKV�GXULQJ�ZKLFK�WKH�UHDFWRU�LV�VKXW�GRZQ�IRU�UHIXHOLQJ�DQG�PDLQWHQDQFH��7KH���\HDU�DYHUDJH
FDSDFLW\�IDFWRU�IRU�'LDEOR�&DQ\RQ�LV�DERXW������7KH�'LDEOR�&DQ\RQ�JHQHUDWLRQ�FRVW�LV�DERXW�����0:K
�LQFOXGLQJ�IXHO��2	0��DQG�&DSH[� ��WKXV�ZH�HVWLPDWH WKDW�WKH�SODQW�LV�DQ�HFRQRPLFDOO\�YLDEOH�HOHFWULFLW\�

JHQHUDWRU�LQ�WKH�&$�PDUNHW�DW�WKH�SUHVHQW�WLPH�DQG�ZRXOG�OLNHO\�UHPDLQ�VR�IRU�WKH�IRUHVHHDEOH�IXWXUH�7R
GDWH�WKH�SODQW�KDV�EHHQ�RSHUDWHG�WR�SURYLGH�EDVHORDG�WR�WKH�JULG��DOWKRXJK�WKH�SODQW�GHVLJQ�DQG�OLFHQVH
FDQ�DFFRPPRGDWH�PRUH�ĲH[LEOH�RSHUDWLRQ�LQFOXGLQJ�ORDG�IROORZLQJ��7KH�HFRQRPLF�DQDO\VLV�LQ�WKH�UHSRUW
H[SORUHV�WKLV�RSWLRQ�

,Q�1RYHPEHU������3*	(�DSSOLHG�WR�WKH�15&�IRU�D����\HDU�OLFHQVH�H[WHQVLRQ�RI�'LDEOR�&DQ\RQ�EH\RQG
LWV�LQLWLDO�H[SLUDWLRQ�GDWH�RI������������7KH�UHYLHZ�ZDV�SURORQJHG�E\�SRVW�)XNXVKLPD�UHJXODWRU\�FKDQJHV
DQG�E\�VSHFLıF�FRQFHUQV�DERXW�WKH�VHLVPLF�ULVN�RI�'LDEOR�&DQ\RQ��ERWK�RI�ZKLFK�ZHUH�UHVROYHG��

6HSDUDWHO\��LQ�RUGHU�WR�FRQWLQXH�RSHUDWLQJ�WKH�SODQW��3*	(�ZRXOG�KDYH�WR�PDNH�D�VLJQLıFDQW�LQYHVWPHQW
WR�EULQJ�LW�LQWR�FRPSOLDQFH�ZLWK�&DOLIRUQLD�ZDWHU�FRROLQJ�UHJXODWLRQV�

7KH�OLFHQVH�UHQHZDO�SURFHVV�ZDV�XOWLPDWHO\�LQWHUUXSWHG�E\�D������GHFLVLRQ�WR�FORVH�WKH�SODQW��DV�IXUWKHU
GHVFULEHG�EHORZ��3*	(�IRUPDOO\�ZLWKGUHZ�WKH�DSSOLFDWLRQ�LQ�0DUFK������

1HDUO\�DOO�QXFOHDU�SRZHU�SODQWV�LQ�WKH�86�KDYH�REWDLQHG�D����\HDU�OLFHQVH�UHQHZDO�IURP�WKH�15&��)URP
UHFHLSW�RI�DQ�DSSOLFDWLRQ�WR�D�GHFLVLRQ�RQ�OLFHQVH�UHQHZDO��15&�VWDĳ�FRQGXFWV�UHYLHZV�LQ�OHVV�WKDQ���
PRQWKV��ORQJHU�LI�WKHUH�ZDV�DQ�DGMXGLFDWRU\�KHDULQJ�� ,I�UHVXPHG��UHYLHZ�RI�WKH�'LDEOR�&DQ\RQ�OLFHQVH�

UHQHZDO�PLJKW�YHU\�ZHOO�EH�HYHQ�VKRUWHU�JLYHQ�WKDW�D�ODUJH�IUDFWLRQ�RI�WKH�UHYLHZ�KDV�DOUHDG\�EHHQ
SHUIRUPHG�LQ������������:H�QRWH�WKDW��LI�DW�WKH�H[SLUDWLRQ�RI�LWV�FXUUHQW�OLFHQVH�WKH�15&�LV�VWLOO�UHYLHZLQJ
WKH�DSSOLFDWLRQ��WKH�SODQW�FDQ�FRQWLQXH�WR�RSHUDWH�XQWLO�WKH�15&�FRPSOHWHV�LWV�UHYLHZ�

� 86�1XFOHDU�5HJXODWRU\�&RPPLVVLRQ��ŗ5HDFWRU�/LFHQVH�5HQHZDO�3URFHVV�Ř�Q�G��
KWWSV���ZZZ�QUF�JRY�UHDFWRUV�RSHUDWLQJ�OLFHQVLQJ�UHQHZDO�SURFHVV�KWPO�

� 86�1XFOHDU�5HJXODWRU\�&RPPLVVLRQ��ŗ'LDEOR�&DQ\RQ 3RZHU�3ODQW��8QLW�1RV����DQG���ş'RFXPHQWDWLRQ�RI�WKH�&RPSOHWLRQ�RI
5HTXLUHG�$FWLRQV�7DNHQ�LQ�5HVSRQVH�WR�WKH�/HVVRQV�/HDUQHG�IURP�WKH�)XNXVKLPD�'DL�,FKL�$FFLGHQW��OHWWHU�GDWHG�0D\���������IURP
5REHUW�-��%HUQDUGR��15&��WR�-DPHV�0��:HOVFK��3*	(���KWWSV���ZZZ�QUF�JRY�GRFV�0/�����0/�����%����SGI�

� 3*	(�&R���)(5&�)RUP����������������������������������
KWWSV���ZZZ�IHUF�JRY�LQGXVWULHV�GDWD�HOHFWULF�JHQHUDO�LQIRUPDWLRQ�HOHFWULF�LQGXVWU\�IRUPV�IRUP���HOHFWULF�XWLOLW\�DQQXDO�

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ �



2QH�TXHVWLRQ�DERXW�'LDEOR�&DQ\RQŖV�OLFHQVH�H[WHQVLRQ�LV�UHODWHG�WR�VHLVPLF�ULVN��7KH�SODQW�LV�VLWHG�LQ�D
JHQHUDOO\�KLJK�VHLVPLF�ULVN�DUHD��PRVW�RI�&DOLIRUQLD�LV�YHU\�VHLVPLF���DQG�DOVR�WKHUH�LV�D�IDXOW�OLQH�WKDW�UXQV
QHDU�WKH�SODQW��2I�FRXUVH��'LDEOR�&DQ\RQ�ZDV�GHVLJQHG�DQG�OLFHQVHG�IRU�WKLV�SDUWLFXODU�VLWH��$IWHU�WKH
)XNXVKLPD�DFFLGHQW�LQ�������DOO�QXFOHDU�SRZHU�SODQWV�LQ�WKH�86��LQFOXGLQJ�'LDEOR�&DQ\RQ��ZHUH�DVNHG�WR
UH�HYDOXDWH�WKHLU�VHLVPLF�DQG�ĲRRGLQJ�ULVNV��:H�UHYLHZHG�WKH�ODWHVW�15&�GRFXPHQWDWLRQ�RQ�'LDEOR
&DQ\RQŖV�VHLVPLF�ULVN��7KLV�LV�VXPPDUL]HG�LQ�D�YHU\�UHFHQW�15&�OHWWHU� ZKLFK��FRQFOXGHV�WKDW�3*	(�KDV�

GHPRQVWUDWHG�WKH�SODQW
V�FDSDFLW\�WR�ZLWKVWDQG�WKH�W\SHV�RI�VHLVPLF�KD]DUGV�UH�HYDOXDWHG�DIWHU
)XNXVKLPD���1R�IXUWKHU�DFWLRQV�KDYH�EHHQ�UHTXLUHG�E\�WKH�15&�

,Q�VXPPDU\��ZH�DQWLFLSDWH�WKDW�WKHUH�ZLOO�EH�QR�QXFOHDU�UHJXODWRU\�RU�VDIHW\�LPSHGLPHQWV�WR�FRQWLQXLQJ
WKH�RSHUDWLRQ�RI�'LDEOR�&DQ\RQ�EH\RQG������������7KH�LPSHQGLQJ�VKXWGRZQ�RI�'LDEOR�&DQ\RQ��WKHQ��LV
GULYHQ�PDLQO\�E\�SROLFLHV�UHJDUGLQJ�RQFH�WKURXJK�FRROLQJ�IRU�SRZHU�SODQWV�

7KH�FRROLQJ�LQWDNH�LVVXH

7KH�&DOLIRUQLD�:DWHU�4XDOLW\�&RQWURO�3ROLF\�RQ�WKH�8VH�RI�&RDVWDO�DQG�(VWXDULQH�:DWHUV�IRU�3RZHU�3ODQW
&RROLQJ LV�GHVLJQHG�WR�SURWHFW�PDULQH�RUJDQLVPV�IURP SRZHU�SODQW�LQWDNHV��,Q�RUGHU�WR�FRPSO\�ZLWK�WKH�

OHJLVODWLRQ��SRZHU�SODQWV�PXVW�HLWKHU�UHGXFH�WKHLU�FRROLQJ�ZDWHU�LQWDNH�E\�����FRPSDUHG�WR�WKH�GHVLJQHG
ĲRZ�UDWH�RU�LPSOHPHQW�RWKHU�RSHUDWLRQDO�RU�VWUXFWXUDO�FKDQJHV�WR�UHGXFH�LPSLQJHPHQW�DQG�HQWUDLQPHQW
PRUWDOLW\�WR�D�FRPSDUDEOH�OHYHO��,Q�������3*	(�FRPPLVVLRQHG�D�VWXG\�E\�%HFKWHO�WR�LQYHVWLJDWH�RSWLRQV
WKDW�ZRXOG�EULQJ�'LDEOR�&DQ\RQ�LQWR�FRPSOLDQFH�ZLWK�WKLV�OHJLVODWLRQ��%HFKWHO�H[DPLQHG�D�QXPEHU�RI
RSWLRQV��LQFOXGLQJ�IRUFHG�DQG�SDVVLYH�ZHW�DQG�GU\�DLU�FRROLQJ��ZKLFK�ZRXOG�KDYH�UHGXFHG�WKH�ZDWHU
LQWDNH�RI�WKH�SODQW��DQG�WZR�W\SHV�RI�VFUHHQHG�LQWDNHV��ZKLFK�ZRXOG�QRW�KDYH�UHGXFHG�ZDWHU�ĲRZ�EXW
ZRXOG�KDYH�UHGXFHG�LPSLQJHPHQW�DQG�HQWUDLQPHQW�PRUWDOLW\� 3*	(�FKRVH�QRW�WR�PRYH�IRUZDUG�ZLWK�DQ\�

RI�WKH�RSWLRQV�H[DPLQHG�DW�WKH�WLPH�

7KH�&ORVXUH�6HWWOHPHQW

,Q�-DQXDU\�������WKH�&DOLIRUQLD�3XEOLF�8WLOLWLHV�&RPPLVVLRQ�DSSURYHG�D�PXOWLSDUW\�VHWWOHPHQW�WR
SHUPDQHQWO\�VKXW�GRZQ�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3RZHU�3ODQW�ZKHQ�LWV�FXUUHQW�IHGHUDO�OLFHQVH�SHULRG
H[SLUHV�LQ������ ,Q�LWV�GHFLVLRQ��WKH�38&�UHFLWHG WKH�IROORZLQJ�ŗıQGLQJV�RI�IDFWŘ��

�� &RQWLQXLQJ�RSHUDWLRQ�RI�'LDEOR�&DQ\RQ�8QLW���EH\RQG������DQG�8QLW���EH\RQG������ZRXOG
UHTXLUH�UHQHZDO�RI�15&�OLFHQVHV��DQG�ZRXOG�QRW�EH�FRVW�HĳHFWLYH�

�� 7KH�UHWLUHPHQW�RI�'LDEOR�&DQ\RQ�ZLOO�QRW�FDXVH�DGYHUVH�LPSDFWV�RQ�ORFDO�RU�V\VWHP�UHOLDELOLW\�

� &DOLIRUQLD�3XEOLF�8WLOLWLHV�&RPPLVVLRQ��ŗ'HFLVLRQ�$SSURYLQJ�5HWLUHPHQW�RI�'LDEOR�&DQ\RQ�1XFOHDU�3RZHU�3ODQW�Ř�1R�����������
�-DQ������������LVVXHG�-DQ������������ KWWSV���GRFV�FSXF�FD�JRY�3XEOLVKHG'RFV�3XEOLVKHG�*����0����.��������������3')� VHH
&DOLIRUQLD�3XEOLF�8WLOLWLHV�&RPPLVVLRQ��3URSRVHG�'HFLVLRQ�RI�$/-�+DJD��ŗ$SSOLFDWLRQ�RI�3DFLıF�*DV�DQG�(OHFWULF�&RPSDQ\�IRU
$XWKRUL]DWLRQ�WR�(VWDEOLVK�WKH�'LDEOR�&DQ\RQ�'HFRPPLVVLRQLQJ�3ODQQLQJ�&RVW�0HPRUDQGXP�$FFRXQW��8��(��Ř��PDLOHG�$XJ����
������ KWWSV���GRFV�FSXF�FD�JRY�3XEOLVKHG'RFV�(ıOH�*����0����.��������������3')�

� %HFKWHO�3RZHU�&RUS���ŗ$OWHUQDWLYH�&RROLQJ�7HFKQRORJLHV�RU�0RGLıFDWLRQV�WR�WKH�([LVWLQJ�2QFH�7KURXJK�&RROLQJ�6\VWHP�IRU
'LDEOR�&DQ\RQ�3RZHU�3ODQW�Ř�5HSW��1R��������������+�*��*�������6HSW������������
KWWSV���ZZZ�ZDWHUERDUGV�FD�JRY�ZDWHUBLVVXHV�SURJUDPV�RFHDQ�FZD����UFQISS�GRFV�ESF������B��SGI�

� ŗ3ROLF\�RQ�WKH�8VH�RI�&RDVWDO�DQG�(VWXDULQH�:DWHUV�IRU�3RZHU�3ODQW�&RROLQJ�Ř����&DOLIRUQLD�&RGH�RI�5HJXODWLRQV��&&5��Ŧ�����
�0D\����������DV�DPHQGHG�WKURXJK�1RY�������������LPSOHPHQWLQJ�IHGHUDO�&OHDQ�:DWHU�$FW�Ŧ�����E������86&�Ŧ������E���
KWWSV���ZZZ�ZDWHUERDUGV�FD�JRY�ZDWHUBLVVXHV�SURJUDPV�RFHDQ�FZD����SROLF\�KWPO�

� 86�15&��ŗ'LDEOR�&DQ\RQ�3RZHU�3ODQW��8QLW�1RZ���DQG����'RFXPHQWDWLRQ�RI�WKH�&RPSOHWLRQ�RI�5HTXLUHG�$FWLRQV�7DNHQ�LQ
5HVSRQVH�WR�WKH�/HVVRQV�/HDUQHG�IURP�WKH�)XNXVKLPD�'DL�,FKL�$FFLGHQW�Ř KWWSV���ZZZ�QUF�JRY�GRFV�0/�����0/�����%����SGI

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ ��



�� 7KH�LPSDFW�RI�WKH�UHWLUHPHQW�RI�'LDEOR�&DQ\RQ�RQ�*+*�HPLVVLRQV�LV�QRW�FOHDU��

'HYHORSPHQWV�6LQFH�WKH������6HWWOHPHQW�DQG�&38&�'HFLVLRQ

,Q�WKH�LQWHUYHQLQJ�WKUHH�DQG�KDOI�\HDUV��VHYHUDO�QHZ�GHYHORSPHQWV�KDYH�RFFXUUHG�WKDW�OHG�WR�WKLV�VWXG\�

Ɣ ,Q�6HSWHPEHU�������WKH�&DOLIRUQLD�$VVHPEO\�DQG�6HQDWH�DSSURYHG��DQG�WKHQ�*RYHUQRU�-HUU\
%URZQ�VLJQHG��6HQDWH�%LOO����� ZKLFK�UHTXLUHV�WKDW DOO�&DOLIRUQLD�HOHFWULFLW\�EH�]HUR�FDUERQ�E\�

�����
Ɣ ,Q�WKH�VDPH�PRQWK��*RYHUQRU�%URZQ�VLJQHG�([HFXWLYH�2UGHU�%������� ZKLFK�PDQGDWHV�WKDW�WKH��

VWDWH�DFKLHYH�FOLPDWH�QHXWUDOLW\�IRU�WKH�HQWLUH�HFRQRP\��DOVR�E\������
Ɣ $�YDULHW\�RI�VWXGLHV�KDYH�HPHUJHG�LQ�WKH�SDVW�\HDU�VXJJHVWLQJ�WKDW�WZR�HVVHQWLDO�SLOODUV�RI

DFKLHYLQJ�D�]HUR�FDUERQ�HFRQRP\�DW�DĳRUGDEOH�FRVW�DUH���L��D�VLJQLıFDQW�DPRXQW�RI�]HUR�FDUERQ
HOHFWULFLW\�FDSDFLW\�WKDW�LV�DOZD\V�DYDLODEOH�DQG�QRW�ZHDWKHU�GHSHQGHQW���LL��D�UHOLDEOH�DQG
ORZ�FRVW�VRXUFH�RI�]HUR�FDUERQ�IXHOV�VXFK�DV�K\GURJHQ�IRU�SRUWLRQV�RI�WKH�HFRQRP\�WKDW�FDQQRW
EH�HDVLO\�HOHFWULıHG���

Ɣ ,Q�$XJXVW�������&DOLIRUQLD�H[SHULHQFHG�D�VHULHV�RI�FKDOOHQJHV�WR�HOHFWULF�UHOLDELOLW\��DV�DYDLODEOH
HOHFWULFDO�FDSDFLW\�IHOO�EHORZ�GHPDQG��ZLWK�EODFNRXWV�DQG�EURZQRXWV�RFFXUULQJ�DFURVV�WKH�VWDWH�
:LWK�UHOLDELOLW\�FKDOOHQJHV�FRQWLQXLQJ��WKLV�VLWXDWLRQ�FRXOG�KDSSHQ�DJDLQ�LQ�WKH�FRPLQJ�GHFDGH�

Ɣ (YLGHQFH�LV�LQFUHDVLQJ�WKDW��GXH�WR�FOLPDWH�FKDQJH�DQG�RWKHU�IDFWRUV��&DOLIRUQLD�IDFHV�JURZLQJ
GDQJHU�RI�VHYHUH�DQG�FKURQLF�ZDWHU�VKRUWDJHV��DV�VLJQDOOHG�E\�WKH�PRVW�UHFHQW�(PHUJHQF\
'URXJKW�3URFODPDWLRQ�RI�0D\��������

Ɣ ,Q�2FWREHU�������*RYHUQRU�*DYLQ�1HZVRP�VLJQHG�([HFXWLYH�2UGHU�1������� ZKLFK�DLPV�WR��

SURWHFW�IURP�GHYHORSPHQW�����RI�&DOLIRUQLDŖV�ODQG�DQG�RFHDQVŠWKXV�XQGHUVFRULQJ�WKH
LPSHUDWLYH�RI�OLPLWLQJ�WKH�XVH�RI�ODQG�IRU�HQHUJ\�SURGXFWLRQ�DQG�RWKHU�LQGXVWULDO�SXUSRVHV�

$JDLQVW�D�EDFNGURS�RI�DFFHOHUDWLQJ�FOLPDWH�FKDQJH�HĳHFWV��WKH�LVVXH�LV�FOHDU���ZDWHU�VKRUWDJHV�EURXJKW
RQ�E\�SHUVLVWHQW�GURXJKW�DQG�OLPLWDWLRQV�RQ�JURXQGZDWHU�H[WUDFWLRQ��D�GHDUWK�RI�FOHDQ��ıUP�FDUERQ�IUHH
HOHFWULF�FDSDFLW\��DQG�WKH�XUJHQW�QHHG�WR�UHIXHO�RU�HOHFWULI\�WKH�WUDQVSRUWDWLRQ�VHFWRU�FROOHFWLYHO\�FRPSHO�D
UHDVVHVVPHQW�RI�SODQV�WR�VKXWWHU�'LDEOR�&DQ\RQ�

�� ([HFXWLYH�2UGHU�1��������VLJQHG�E\�*RY��*DYLQ�1HZVRP�2FW�����������
KWWSV���ZZZ�JRY�FD�JRY�ZS�FRQWHQW�XSORDGV��������������������(2�1��������SGI�

�� ([HFXWLYH�'HSDUWPHQW��6WDWH�RI�&DOLIRUQLD��ŗ3URFODPDWLRQ�RI�D�6WDWH�RI�(PHUJHQF\Ř��VLJQHG�E\�*RY��*DYLQ�1HZVRP��0D\����
������ KWWSV���ZZZ�JRY�FD�JRY�ZS�FRQWHQW�XSORDGV�������������������'URXJKW�3URFODPDWLRQ�SGI�

�� 6HH��H�J���&RKHQ��$���2OVRQ��$���.ROVWHU��&���9LFWRU��'�*���%DLN��(���/RQJ��-�&�6���-HQNLQV��-�'���&KDZOD��.���&ROYLQ��0���-DFNVRQ�
5�%���%HQVRQ��6�0���	�+DPEXUJ��6�3���ŗ&OHDQ�)LUP�3RZHU�LV�WKH�.H\�WR�&DOLIRUQLDŖV�&DUERQ�)UHH�(QHUJ\�)XWXUH�Ř�,VVXHV�LQ�6FLHQFH
DQG�7HFKQRORJ\��0DU������������ KWWSV���LVVXHV�RUJ�FDOLIRUQLD�GHFDUERQL]LQJ�SRZHU�ZLQG�VRODU�QXFOHDU�JDV�� 1HW�=HUR�$PHULFD�
3RWHQWLDO�3DWKZD\V��,QIUDVWUXFWXUH��DQG�,PSDFWV��3ULQFHWRQ�8QLYHUVLW\��
KWWSV���QHW]HURDPHULFD�SULQFHWRQ�HGX�"H[SORUHU \HDU	VWDWH QDWLRQDO	WDEOH ����	OLPLW ���� ,QWHUQDWLRQDO�(QHUJ\�$JHQF\��1HW
=HUR�E\������6FHQDULR��0D\�������
KWWSV���ZZZ�JRRJOH�FRP�XUO"VD W	UFW M	T 	HVUF V	VRXUFH ZHE	FG 	FDG UMD	XDFW �	YHG �DK8.(ZLPJY��V/7\$K;(<��.+
536',<4)QR(&$F4$Z	XUO KWWSV��$��)��)ZZZ�LHD�RUJ��)UHSRUWV��)QHW�]HUR�E\�����	XVJ $2Y9DZ�OM0S�LIBM�:1WP-�
L�M1J

�� KWWSV���ZZZ�FDOLIRUQLDELRGLYHUVLW\LQLWLDWLYH�RUJ�SGI�H[HFXWLYH�RUGHU�E�������SGI�

� &DOLIRUQLD�/HJLVODWLYH�,QIRUPDWLRQ��%LOO�,QIRUPDWLRQ��ŗ6%�����&DOLIRUQLD�5HQHZDEOHV�3RUWIROLR�6WDQGDUG�3URJUDP��HPLVVLRQV�RI
JUHHQKRXVH�JDVHV�Ř�Q�G�� KWWSV���OHJLQIR�OHJLVODWXUH�FD�JRY�IDFHV�ELOO1DY&OLHQW�[KWPO"ELOOBLG ���������6%����

� &DOLIRUQLD�3XEOLF�8WLOLWLHV�&RPPLVVLRQ��ŗ'HFLVLRQ�$SSURYLQJ�5HWLUHPHQW�RI�'LDEOR�&DQ\RQ�1XFOHDU�3RZHU�3ODQW�Ř�1R�����������
�-DQ������������LVVXHG�-DQ������������ DW�S�����
KWWSV���GRFV�FSXF�FD�JRY�3XEOLVKHG'RFV�3XEOLVKHG�*����0����.��������������3')�

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ ��



$FFRUGLQJO\��D�MRLQW�VWXG\�WHDP�RUJDQL]HG�E\�6WDQIRUG�8QLYHUVLW\�DQG�WKH�0DVVDFKXVHWWV�,QVWLWXWH�RI
7HFKQRORJ\�XQGHUWRRN�WKLV�HĳRUW�WR�UH�H[DPLQH�WKH�YDOXH�RI�'LDEOR�&DQ\RQ�LQ�PHHWLQJ�&DOLIRUQLDŖV�FULWLFDO
HQHUJ\�DQG�ZDWHU�QHHGV�LQ�WKH�FRPLQJ�GHFDGHV�

7KH�VWXG\�WHDP�DQDO\]HG�

Ɣ 'LDEOR�&DQ\RQŖV�SRWHQWLDO�FRQWULEXWLRQ��WR�DFKLHYLQJ�&DOLIRUQLDŖV�]HUR�FDUERQ�HOHFWULFLW\�DQG
HFRQRPLF�JRDOV�LQ������DW�ORZHU�FRVW��ZKLOH�OLPLWLQJ�FDUERQ�GLR[LGH�HPLVVLRQV�GXULQJ�WKH
WUDQVLWLRQ�

Ɣ 7KH�SRWHQWLDO�IRU�'LDEOR�&DQ\RQ�WR�VHUYH�DV�D�ORZ�FRVW�HQHUJ\�VRXUFH�WR�SRZHU�D�GHVDOLQDWLRQ
IDFLOLW\�DEOH�WR�SURYLGH�VLJQLıFDQW�TXDQWLWLHV�RI�IUHVK�ZDWHU�WR�ZDWHU�VWUHVVHG�DUHDV�RI�WKH�VWDWH�
VXFK�DV�WKH�&HQWUDO�&RDVW�

Ɣ 7KH�SRWHQWLDO�IRU�'LDEOR�&DQ\RQ�WR�SURGXFH�ORZ�FRVW�K\GURJHQ�IRU�&DOLIRUQLDŖV�WUDQVSRUWDWLRQ�
LQGXVWULDO�DQG�EXLOGLQJ�VHFWRUV��DV�ZHOO�DV�WKHUPDO�EDODQFLQJ�LQ�WKH�VWDWHŖV�HOHFWULF�V\VWHP�

Ɣ 7KH�YDOXH�RI�'LDEOR�&DQ\RQ�WR�WKH�&DOLIRUQLD�HFRQRP\��LI�LW�ZHUH�FRQıJXUHG�WR�SURYLGH�D�PL[WXUH
RI�JULG�HOHFWULFLW\��K\GURJHQ��DQG�GHVDOLQDWHG�ZDWHU�RQ�D�ĲH[LEOH�EDVLV�WKURXJKRXW�WKH�\HDU�

7KH�WHDPŖV�DQDO\VLV�DFFRXQWHG�IRU�DGGLWLRQDO�FDSLWDO�DQG�RSHUDWLQJ�FRVWV�WR�'LDEOR�&DQ\RQ�DVVRFLDWHG
ZLWK�PHHWLQJ�WKH�&DOLIRUQLD�&RDVWDO�&RPPLVVLRQŖV�UHTXLUHPHQWV�IRU�WKH�SURWHFWLRQ�RI�PDULQH�OLIH��DV�ZHOO
DV�WKH�FRVW�RI�PRGLıFDWLRQV�WR�WKH�SODQW�DQG�RWKHU�IDFLOLWLHV�QHHGHG�IRU�WKH�SURGXFWLRQ�RI�K\GURJHQ�DQG
GHVDOLQDWHG�ZDWHU�

7KH�UHSRUW�DOVR�RXWOLQHV�LQ�GHWDLO�WKH�PDQ\�DQG�FRQVLGHUDEOH�FKDOOHQJHV�WR�PDLQWDLQLQJ�'LDEOR�&DQ\RQ
DQG�UHSXUSRVLQJ�LW�WR�DFKLHYH�WKH�JRDOV�GHVFULEHG�LQ�WKH�IROORZLQJ�SDJHV��$W�WKH�IHGHUDO�OHYHO��WKH�SODQW
UHOLFHQVLQJ�SURFHVV�ZRXOG�QHHG�WR�EH�UHLQLWLDWHG��&KLHI�DPRQJ�WKH�FKDOOHQJHV�DW�WKH�VWDWH�OHYHO��LV
REWDLQLQJ�DSSURYDO�RI�D�QHZ�HQJLQHHUHG�ZDWHU�LQWDNH�V\VWHP�IRU�WKH�SODQW�DV�SURSRVHG�LQ�WKLV�UHSRUW��DV
ZHOO�DV�OLFHQVLQJ�RI�EULQH�GLVFKDUJH�IURP�WKH�GHVDOLQDWLRQ�SURFHVV��$SSURYDOV�ZLOO�DOVR�EH�UHTXLUHG�IRU
FRQVWUXFWLRQ�RI�DGMDFHQW�RU�GLVWULEXWHG�GHVDOLQDWLRQ�SODQWV��K\GURJHQ�HOHFWURO\VLV�IDFLOLWLHV��DQG
DVVRFLDWHG�SLSHV�DQG�WUDQVPLVVLRQ�ZLUHV��6WDNHKROGHUV�ZKR�ZHUH�SDUW�RI�WKH�VHWWOHPHQW�OHDGLQJ�WR�WKH
FORVXUH�RI�WKH�SODQW�ZRXOG�QHHG�WR�EH�UH�HQJDJHG��DQG�WKHUH�ZLOO�DOVR�OLNHO\�EH�RSSRVLWLRQ�LQ�SULQFLSOH
DPRQJ�VRPH�WR�WKH�XVH�RI�QXFOHDU�HQHUJ\�LQ�DQ\�IRUP��LQFOXGLQJ�'LDEOR�&DQ\RQ��IRU�DQ\�SXUSRVH�

:KLOH�WKHVH�FKDOOHQJHV�DUH�VXEVWDQWLDO��VR�DUH�WKH�SRWHQWLDO�JDLQV��7KLV�SUHOLPLQDU\�DQDO\VLV�LV�LQWHQGHG�WR
DOORZ�SROLF\PDNHUV�DQG�WKH�SXEOLF�WR�FRQVLGHU�ZHLJKLQJ�WKH�EHQHıWV�DQG�WUDGHRĳV�DVVRFLDWHG�ZLWK
PDLQWDLQLQJ�RU�UHGHGLFDWLQJ�'LDEOR�&DQ\RQ�LQ�OLJKW�RI�RWKHU�QHZ�DQG�XUJHQW�FKDOOHQJHV�WKDW�IDFH
&DOLIRUQLD��DFKLHYLQJ�D�OLYDEOH�FOLPDWH�DQG�WKH�PDQGDWH�IRU�D�]HUR�FDUERQ�HFRQRP\�XQGHU�6%�����DQG
([HFXWLYH�RUGHU�%��������SURYLGLQJ�DĳRUGDEOH�DQG�UHOLDEOH�HOHFWULF�DQG�QRQ�HOHFWULF�HQHUJ\��IXUQLVKLQJ
DGHTXDWH�IUHVK�ZDWHU�LQ�D�ZRUOG�RI�JURZLQJ�ZDWHU�VWUHVV��DQG�UHGXFLQJ�SUHVVXUH�RQ�&DOLIRUQLDŖV�OLPLWHG
ODQG�UHVRXUFHV�

7KLV�VWXG\�ZDV�QRW�LQWHQGHG�WR�EH�DQG�VKRXOG�QRW�EH�FRQVLGHUHG�WR�EH�D�GHıQLWLYH�DQDO\VLV�RI�WKRVH
EHQHıWV�DQG�WUDGHRĳV��7KDW�ZLOO�UHTXLUH�IXUWKHU�LQYHVWLJDWLRQ��%XW�WKH�DXWKRUV�VXEPLW�WKDW�WKH�FRQFOXVLRQV
RI�WKLV�UHSRUW�SUHVHQW�VXĴFLHQW�JURXQGV�IRU�IXUWKHU�VWXG\�DQG�GHEDWH�E\�VHWWLQJ�IRUWK�D�SULPD�IDFLH�FDVH
IRU�H[WHQGLQJ�WKH�RSHUDWLRQV�RI�WKH�'LDEOR�&DQ\RQ�QXFOHDU�SODQW�

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ ��



&KDSWHU��

$VVHVVLQJ�WKH�YDOXH�RI�WKH�'LDEOR�&DQ\RQ�DV
D�VRXUFH�RI�FOHDQ��ıUP�HOHFWULF�SRZHU

%\�(MHRQJ�%DLN�DQG�6DOO\�0��%HQVRQ

&KDSWHU���.H\�3RLQWV�

1HDU�WHUP��������������UHWDLQLQJ�'LDEOR�&DQ\RQ�ZRXOG�

䚉 5HGXFH�&DOLIRUQLD�FDUERQ�HPLVVLRQV�E\�PRUH�WKDQ�����IURP������OHYHOV
䚉 6DYH������%LOOLRQ�LQ�SRZHU�V\VWHP�FRVWV
䚉 %ROVWHU�V\VWHP�UHOLDELOLW\�WR�PLWLJDWH�EURZQRXWV
䚉 5HGXFH�&DOLIRUQLD�QDWXUDO�JDV�XVH�E\����7:K�DQQXDOO\��PRUH�WKDQ�WKH�RXWSXW�RI�&DOLIRUQLDŖV

RQFH�WKURXJK�FRROLQJ�DQG�SHDNLQJ�JDV�SODQWV

/RQJHU�WHUP��WR������DQG�EH\RQG���UHWDLQLQJ�'LDEOR�&DQ\RQ�ZRXOG�

䚉 6DYH�XS�WR�����%LOOLRQ�LQ�SRZHU�V\VWHP�FRVWV
䚉 6SDUH�QHDUO\���������DFUHV�RI�ODQG�IURP�XVH�IRU�HQHUJ\�SURGXFWLRQ

,QWURGXFWLRQ

&DOLIRUQLD�KDV�ORQJ�EHHQ�D�OHDGHU�LQ�FOLPDWH�SROLF\��&XUUHQWO\�DQ�H[HFXWLYH�RUGHU�LV�LQ�SODFH�WR�WUDQVLWLRQ�WR
D�FDUERQ�QHXWUDO�HFRQRP\�E\������ 2QH�RI�WKH�NH\ VWDWXWHV�VXSSRUWLQJ�WKH�H[HFXWLYH�RUGHU�LV�6HQDWH��

%LOO������ZKLFK�HVWDEOLVKHV�WKH�JRDO�RI�DFKLHYLQJ�D������FOHDQ�HQHUJ\�HOHFWULF�JULG�E\�������$OWKRXJK�WKH
HOHFWULFLW\�VHFWRU�LV�FXUUHQWO\�UHVSRQVLEOH�IRU�RQO\�DERXW�����RI�WRWDO�*+*�HPLVVLRQV�LQ�&DOLIRUQLD� D��

GHFDUERQL]HG�HOHFWULFLW\�VHFWRU�UHPDLQV�FHQWUDO�WR�WKH�IXOO�GHFDUERQL]DWLRQ�RI�WKH�VWDWHŖV�HFRQRP\��7KLV�LV
EHFDXVH�VWUDWHJLHV�WR�GHFDUERQL]H�RWKHU�HFRQRPLF�VHFWRUVŠVXFK�DV�WUDQVSRUWDWLRQ��LQGXVWU\��DQG
UHVLGHQWLDO�DQG�FRPPHUFLDO�EXLOGLQJVŠZLOO�UHTXLUH�DGGLWLRQDO�HQG�XVH�HOHFWULıFDWLRQ� ,Q�VKRUW��WR VHUYH��

DQ�LQFUHDVLQJ�VKDUH�RI�WKH�HFRQRP\ŖV�HQHUJ\�GHPDQG�DQG�HQVXUH�WKDW�&DOLIRUQLDŖV�]HUR�*+*�JRDO�LV�PHW�
WKH�HOHFWULFLW\�JULG�ZLOO�QHHG�ERWK�WR�JURZ�DQG�WR�IXOO\�GHFDUERQL]H��$W�WKH�VDPH�WLPH��JLYHQ�WKLV
DQWLFLSDWHG�JURZWK�LQ�HOHFWULıFDWLRQ�DQG�HOHFWULFLW\�GHPDQG�GXULQJ�WKH�WUDQVLWLRQ��LW�ZLOO�EH�LPSRUWDQW�WR

�� &RKHQ��$�� HW�DO���ŗ&OHDQ�)LUP�3RZHU�LV�WKH�.H\�WR &DOLIRUQLDŖV�&DUERQ�)UHH�(QHUJ\�)XWXUH�Ř RS��FLW� �&DOLIRUQLD�ŗ>H@QHUJ\�SODQQHUV
HVWLPDWH�WKDW�����HOHFWULıFDWLRQ�ZLOO�LQFUHDVH�&DOLIRUQLDŖV�SHDN�GHPDQG�IRU�HOHFWULFLW\�IURP����JLJDZDWWV�WRGD\�WR�����JLJDZDWWV
PLGFHQWXU\Ř�

�� &DOLIRUQLD�$LU�5HVRXUFHV�%RDUG��ŗ&DOLIRUQLD�*UHHQKRXVH�*DV�(PLVVLRQV�IRU������WR������Ř�S����
KWWSV���ZZ��DUE�FD�JRY�FF�LQYHQWRU\�SXEV�UHSRUWV�����B�����JKJBLQYHQWRU\BWUHQGVB������SGI�

�� ([HFXWLYH�2UGHU�%�������VLJQHG�E\�*RY��-HUU\�%URZQ 6HSW������������
KWWSV���ZZZ�FD�JRY�DUFKLYH�JRY���ZS�FRQWHQW�XSORDGV�����������������([HFXWLYH�2UGHU�SGI�

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ ��



PDLQWDLQ�DĳRUGDEOH�HOHFWULFLW\�SULFHV��ZKLFK�LV�FULWLFDOO\�LPSRUWDQW�IRU�DQ�HFRQRP\�WKDW�LV�EHFRPLQJ
LQFUHDVLQJO\�GHSHQGHQW�RQ�HOHFWULFLW\�IRU�PHHWLQJ�LWV�HQHUJ\�QHHGV�

6HYHUDO�VWXGLHV�KDYH�DVVHVVHG�YDULRXV�SDWKZD\V�IRU�&DOLIRUQLD�WR�PHHW�LWV�6%����JRDOV� � � 0RVW�XWLOL]H�� �� ��

FDSDFLW\�H[SDQVLRQ�DQG�GLVSDWFK�PRGHOV��ZKLFK�DVVHVV�FRVW�RSWLPDO�SRUWIROLRV�RI�JHQHUDWLRQ�DQG
VWRUDJH�UHVRXUFHV�WR�PHHW�IXWXUH�ORDG�DQG�SROLF\�JRDOV��%HFDXVH�WKHVH�VWXGLHV�PDNH�YDU\LQJ
DVVXPSWLRQV�DERXW�ORDG�JURZWK��WHFKQRORJ\�DYDLODELOLW\��DQG�SROLF\�LQWHUSUHWDWLRQ��WKH\�KDYH�UHVXOWHG�LQ�D
UDQJH�RI�UHVRXUFH�SRUWIROLRV��'HVSLWH�WKHVH�GLĳHUHQFHV��KRZHYHU��WKH�VWXGLHV�UHDFK�WZR�PDMRU��FRQVLVWHQW
FRQFOXVLRQV���L��XWLOLW\�VFDOH�39�DQG�VWRUDJH�FDSDFLW\�ZLOO�QHHG�WR�FRQWLQXH�WR�JURZ�VXEVWDQWLDOO\�EH\RQG
WKH�FXUUHQW�OHYHO�RI�OHVV�WKDQ����*:��XOWLPDWHO\�EHFRPLQJ�UHVSRQVLEOH�E\������IRU�WKH�EXON�RI�FOHDQ
HQHUJ\�JHQHUDWLRQ��DQG��LL��WKH�FRVW�RI�WKLV�WUDQVLWLRQ�FDQ�EH�VLJQLıFDQWO\�UHGXFHG�LI�WKH�PL[�LQFOXGHV�ODUJH
DPRXQWV�RI�FOHDQ��ıUP�SRZHU��&OHDQ�ıUP�SRZHU�LV�GHıQHG�DV�D�ORZ��WR�QR�&2� HPLVVLRQ�VRXUFH�RI
HOHFWULFLW\�WKDW�FDQ�EH�GLVSDWFKHG�WR�PHHW�HOHFWULFLW\�GHPDQG�ZKHQHYHU�LW�LV�QHHGHG��$V�WKH�WUDQVLWLRQ�WR
]HUR�FDUERQ�HOHFWULFLW\�SURFHHGV��RQH�RI�WKH�JUHDWHVW�FKDOOHQJHV�WKDW�&DOLIRUQLD�IDFHV�LV�WKH�QHHGŠLQ
ERWK�WKH�QHDU�DQG�ORQJ�WHUPŠWR�PDLQWDLQ�UHOLDELOLW\�

,Q�WKH�VXPPHU�RI�������WKH�VWDWH�VXĳHUHG�UHOLDELOLW\�FKDOOHQJHV�GXH�WR�DQ�LQFUHDVH�LQ�HOHFWULFLW\�GHPDQG
IURP�D�KHDW�ZDYH��DQG�VXSSO\�VKRUWIDOOV�IURP�UHVRXUFH�SODQQLQJ�WDUJHWV�KDYH�QRW�NHSW�SDFH�WR�HQVXUH
VXĴFLHQW�UHVRXUFHV�WKDW�FDQ�EH�UHOLHG�XSRQ�WR�PHHW�GHPDQG�LQ�WKH�HDUO\�HYHQLQJ�KRXUV� $V�D�UHVXOW� WKH��

&DOLIRUQLD�,QGHSHQGHQW�6\VWHP�2SHUDWRU��&$,62��GHFODUHG�DQ�HPHUJHQF\�OHDGLQJ�WR�URWDWLQJ�SRZHU
LQWHUUXSWLRQV� :LWK�FOLPDWH�FKDQJH�SURMHFWHG�WR�ZRUVHQ VHDVRQDO�KHDW�ZDYHV��PDLQWDLQLQJ�D�UHOLDEOH�JULG��

LQ�&DOLIRUQLD�ZLOO�EH�FULWLFDO�JRLQJ�IRUZDUG��0DLQWDLQLQJ�UHOLDEOH�HOHFWULFLW\�VXSSOLHV�GXULQJ�H[WHQGHG
SHULRGV�RI�FORXG\�ZHDWKHU�GXULQJ�WKH�ZLQWHU�LV�DOVR�FUXFLDO��SDUWLFXODUO\�LQ�OLJKW�RI�WKH�DQWLFLSDWHG�UHOLDQFH
RQ�HOHFWULFLW\�IRU�KHDWLQJ�UHVLGHQWLDO�DQG�FRPPHUFLDO�EXLOGLQJV�

,Q�VXFK�DQ�HQYLURQPHQW��WKH�'LDEOR�&DQ\RQ�QXFOHDU�SRZHU�SODQW��ZLWK�LWV�WZLQ������0:�UHDFWRU�XQLWV��FDQ
FRQWULEXWH�WR�WKH�GHFDUERQL]DWLRQ�RI�&DOLIRUQLDŖV�HOHFWULFLW\�VHFWRU�LQ�VHYHUDO�ZD\V��)LUVW�DQG�IRUHPRVW��WKH
SODQW�LV�D�FOHDQ�UHVRXUFH��PXFK�OLNH�39�DQG�ZLQG��,W�HPLWV�QR�FDUERQ�GLR[LGH��%XW��XQOLNH�39�DQG�ZLQG��LW
DOVR�LV�D�ıUP�UHVRXUFHŠLW�FDQ�VXSSO\�SRZHU�WR�WKH�JULG�DW�D�VWHDG\��VXVWDLQHG�UDWH�RYHU�ORQJ�SHULRGV�
UHJDUGOHVV�RI�DWPRVSKHULF�RU�VRODU�FRQGLWLRQV��$V�D�UHVXOW��'LDEOR�&DQ\RQ�RĳHUV�WKH�DELOLW\�WR�SURYLGH
UHOLDEOH�HOHFWULFLW\�RXWSXW��ZKLOH�DOVR�FRQWULEXWLQJ�WR�IXUWKHU�FRVW�HĳHFWLYH�GHFDUERQL]DWLRQ�

7KH�IROORZLQJ�VHFWLRQ�SURYLGHV�WKH�UHVXOWV�RI�DQ�DQDO\VLV�FRQGXFWHG�WR�DVVHVV�'LDEOR�&DQ\RQŖV�YDOXH
WRZDUG�WKH�GHFDUERQL]DWLRQ�RI�&DOLIRUQLDŖV�HOHFWULFLW\�VHFWRU�

�� &DOLIRUQLD�,62��ŗ,62�5HTXHVWHG�3RZHU�2XWDJHV�)ROORZLQJ�6WDJH���(PHUJHQF\�'HFODUDWLRQ��6\VWHP�1RZ�%HLQJ�5HVWRUHGŘ��$XJ�
���������� KWWS���ZZZ�FDLVR�FRP�'RFXPHQWV�,625HTXHVWHG3RZHU2XWDJHV)ROORZLQJ6WDJH�(PHUJHQF\'HFODUDWLRQ6\VWHP
1RZ%HLQJ5HVWRUHG�SGI�

�� &$,62� 5RRW�&DXVH�$QDO\VLV��0LG5RRW�FDXVH�DQDO\VLV� PLG�$XJXVW������([WUHPH�+HDW�:DYH $XJXVW������H[WUHPH KHDW�ZDYH
>ıQDO�UHSRUW@��-DQ������������ VHH S�����
KWWS���ZZZ�FDLVR�FRP�'RFXPHQWV�)LQDO�5RRW�&DXVH�$QDO\VLV�0LG�$XJXVW������([WUHPH�+HDW�:DYH�SGI�

�� %DLN��(���&KDZOD��.���-HQNLQV��-�'���.ROVWHU��&���3DWDQNDU��1�6���2OVRQ��$���%HQVRQ��6�0���	�/RQJ��-���ŗ:KDW�,V�'LĳHUHQW�DERXW
'LĳHUHQW�1HW�]HUR�&DUERQ�(OHFWULFLW\�6\VWHPV"Ř (QHUJ\ DQG�&OLPDWH�&KDQJH ����������������,661�����������
KWWSV���GRL�RUJ���������M�HJ\FF�������������

�� &DOLIRUQLD�(QHUJ\�&RPPLVVLRQ� 6%�����-RLQW�$JHQF\ 5HSRUW��&KDUWLQJ�D�SDWK�WR�D������&OHDQ�(QHUJ\�)XWXUH �������
KWWSV���ZZZ�HQHUJ\�FD�JRY�QHZV���������FDOLIRUQLD�UHOHDVHV�UHSRUW�FKDUWLQJ�SDWK�����SHUFHQW�FOHDQ�HOHFWULFLW\�

�� &RKHQ��$�� HW�DO���ŗ&OHDQ�)LUP�3RZHU�LV�WKH�.H\�WR &DOLIRUQLDŖV�&DUERQ�)UHH�(QHUJ\�)XWXUH�Ř RS��FLW�

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ ��



5ROH�DQG�YDOXH�RI�'LDEOR�&DQ\RQ�LQ�&DOLIRUQLDŖV�QHDU�WHUP
HOHFWULFLW\�IXWXUH

,Q�WKH�QHDU�WHUP��&DOLIRUQLD�VHHNV�WR�PHHW�����RI�LWV�JHQHUDWLRQ�ZLWK�FHUWLıHG�UHQHZDEOH�UHVRXUFHV�YLD
WKH�VWDWHŖV�5HQHZDEOH�3RUWIROLR�6WDQGDUG��536���ZKLFK�ZDV�HVWDEOLVKHG�E\�6HQDWH�%LOO������6SHFLıFDOO\�
WKH�V\VWHP�PXVW�PHHW�D�����536�VWDQGDUG�E\�������ULVLQJ�WR�����E\�������7R�DVVHVV�WKH�UROH�DQG
YDOXH�RI�'LDEOR�&DQ\RQ��D�FDSDFLW\�H[SDQVLRQ�DQG�GLVSDWFK�PRGHO�ZDV�XVHG�WR�FRPSDUH�WKH�QHDU�WHUP
JULG�FRPSRVLWLRQ�LQ�&DOLIRUQLD�WKURXJK�����ŠZLWK�DQG�ZLWKRXW�'LDEOR�&DQ\RQ�

�� $VVXPSWLRQV

7KH�DQDO\VLV�ZDV�FRQGXFWHG�XVLQJ�XUEV��D�FDSDFLW\�H[SDQVLRQ�DQG�GLVSDWFK�PRGHO WKDW�KDV�SUHYLRXVO\��

EHHQ�XVHG�LQ�D�FRPSUHKHQVLYH�VWXG\�RI�&DOLIRUQLDŖV�6%����SROLF\� :H�H[DPLQHG�&DOLIRUQLDŖV�JULG��

FRPSRVLWLRQ�WKURXJK������E\�PRGHOLQJ�WKH������DQG������JULGV��)RU�HDFK�RI�WKHVH�\HDUV��&$,62ŖV
DQQXDO�ORDG�DQG�KRXUO\�ORDG�VKDSHV�ZHUH�REWDLQHG�IURP�WKH�&DOLIRUQLD�(QHUJ\�&RPPLVVLRQŖV�ORDG�SURıOH
IRUHFDVW DQG�WKHQ�ZHUH�VFDOHG�WR�WKH�IXOO�&DOLIRUQLD VWDWH�ORDG� 7DEOH�����VXPPDUL]HV�WKH�ORDG�DQG�� ��

DVVRFLDWHG�SROLF\�JRDOV�IRU�WKH�WZR�PRGHOHG�\HDUV��$VVXPSWLRQV�UHJDUGLQJ�H[LVWLQJ�UHVRXUFHV��IXWXUH
SRWHQWLDO��RSHUDWLQJ�FKDUDFWHULVWLFV��IXHO�FRVWV��DQG�FDSLWDO�FRVW�RI�IXWXUH�UHVRXUFHV�ZHUH�WDNHQ�IURP
&DOLIRUQLDŖV���������,QWHJUDWHG�5HVRXUFH�3ODQQLQJ�SURFHVV��,53�� 7KH�DQDO\VLV�DOVR�DVVXPHG�PLG�OHYHOV��

RI�&2� SULFHV�EDVHG�RQ�&DOLIRUQLDŖV���������,53��7DEOH ����VXPPDUL]HV�WKH�UHVRXUFHV�PRGHOHG�IRU
H[SDQVLRQ�LQ�WKH�PRGHO�

�� ��������,QWHJUDWHG�5HVRXUFH�3ODQQLQJ�3URFHVV� KWWSV���ZZZ�FSXF�FD�JRY�*HQHUDO�DVS["LG �����������

�� &$,62�ORDG�ZDV�DVVXPHG�WR�EH�����RI�WKH�IXOO�VWDWH�ORDG��EDVHG�RQ���������,QWHJUDWHG�5HVRXUFH�3ODQQLQJ�DVVXPSWLRQV� 6HH
KWWSV���ZZZ�FSXF�FD�JRY�XSORDGHG)LOHV�&38&:HEVLWH�&RQWHQW�8WLOLWLHV,QGXVWULHV�(QHUJ\�(QHUJ\3URJUDPV�(OHFW3RZHU3URFXUHP
HQW*HQHUDWLRQ�LUS������3UHOLPB5HVXOWVB3URSRVHGB,QSXWVBDQGB$VVXPSWLRQVB���������B��������SGI�

�� &DOLIRUQLD�(QHUJ\�&RPPLVVLRQ��ŗ(OHFWULFLW\�DQG�1DWXUDO *DV�'HPDQG�)RUHFDVWŘ��������
KWWSV���HıOLQJ�HQHUJ\�FD�JRY�/LVWV�'RFNHW/RJ�DVS["GRFNHWQXPEHU ���,(35����

�� %DLN��(�� HW�DO���ŗ:KDW�,V�'LĳHUHQW�DERXW�'LĳHUHQW 1HW�]HUR�&DUERQ�(OHFWULFLW\�6\VWHPV"Ř� RS��FLW�

�� 'RUIQHU��-���ŗXUEV��$�OLQHDU�RSWLPL]DWLRQ�PRGHO�IRU GLVWULEXWHG�HQHUJ\�V\VWHPV�Ř KWWSV���XUEV�UHDGWKHGRFV�LR�HQ�ODWHVW��

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ ��



7DEOH������0RGHOHG�&DOLIRUQLD�ORDG�JURZWK�DQG�DVVRFLDWHG�SROLF\�JRDOV

������ ���� ����

&DOLIRUQLD�(OHFWULFLW\�'HPDQG ����7:K ����7:K ����7:K

3HDN�/RDG ���*: ���*: ���*:

0RGHOHG�3ROLF\�*RDOV ����536 ����536

%HKLQG�WKH�0HWHU�39�&DSDFLW\ ��*: ���*: ���*:

7DEOH������6XPPDU\�RI�UHVRXUFHV�PRGHOHG�IRU�H[SDQVLRQ��DV�ZHOO�DV�WKHLU�DVVRFLDWHG�FDSLWDO�FRVWV�DQG
DGGLWLRQDO�H[SDQVLRQ�FDSDFLW\�DOORZHG

&DSLWDO�&RVWV�LQ���������N:�� $GGLWLRQDO�H[SDQVLRQ�FDSDFLW\
DOORZHG�WKURXJK������

39 �����N: 1R�OLPLW

2QVKRUH�:LQG �������N: ����*:�LQ�VWDWH�DQG�RXW�RI�VWDWH

2ĳVKRUH�:LQG �������N: �����0:��

6WRUDJH��OL�LRQ�EDWWHULHV� �����N:�������N:K 1R�OLPLW

%LRPDVV �������N: ���*:

*HRWKHUPDO �������N: ���*:

&&*7 �������N: 1R�OLPLW

3HDNHU �����N: 1R�OLPLW

'HPDQG�5HVSRQVH RSHUDWHG�DW������0:K ���*:

'LDEOR�&DQ\RQ�ZDV�PRGHOHG�DV�D������0:�JHQHUDWRU�ZLWK�D�YDULDEOH�FRVW�RI�����0:K�DQG�DQ�DQQXDO
ı[HG�FRVW�RI������N:�\U��ZKLFK�UHĲHFWV�WKH�DGGLWLRQDO�FDSLWDO�FRVWV�IURP�ZDWHU�LQWDNH�PRGLıFDWLRQV�DV
VSHFLıHG�LQ�&KDSWHU��� 7KH�SODQW�LV�DVVXPHG�WR�EH D�PXVW�UXQ�JHQHUDWLRQ�VRXUFH��7ZR�VFHQDULRV��RQH��

ZLWK�'LDEOR�&DQ\RQ�DQG�DQRWKHU�ZLWKRXW��FRPSDUH�WKH�WZR�V\VWHPV�DQG�DVVHVV�WKH�SRWHQWLDO�UROH�DQG
YDOXH�RI�'LDEOR�&DQ\RQ�LQ�WHUPV�RI�FRVW��HPLVVLRQ�UHGXFWLRQ��DQG�UHOLDELOLW\�

�� 1HDU�WHUP�YDOXH�RI�'LDEOR�&DQ\RQ

8WLOL]LQJ�'LDEOR�&DQ\RQ�DV�DQ�HOHFWULFLW\�UHVRXUFH�LQ������DQG������UHGXFHV�RYHUDOO�V\VWHP�FDSDFLW\
QHHGV�LQ�ERWK�\HDUV��:LWK�WKH�SODQW��WKH�V\VWHP�UHTXLUHV�DSSUR[LPDWHO\�����*:�OHVV�39�DQG

�� 6HH 7DEOH������IRU�YDULDEOH�DQG�ı[HG�FRVW�DVVXPSWLRQV IRU�'LDEOR�&DQ\RQ��7KH������GROODUV�LQ�7DEOH������DUH�DGMXVWHG�WR�����
GROODUV�WR�EH�FRQVLVWHQW�ZLWK�XUEV�DVVXPSWLRQV�

�� ����0:�RI�RĳVKRUH�ZLQG�LV�DVVXPHG�WR�EH�LQYHVWHG�LQ�E\�����

�� 6WDWHZLGH�(QHUJ\�'HPDQG� KWWSV���ZZZ�HQHUJ\�FD�JRY�VLWHV�GHIDXOW�ıOHV������ ���VWDWHZLGHBHQHUJ\BGHPDQGBDGD�SGI�

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ ��



DSSUR[LPDWHO\�����*:�OHVV�HQHUJ\�VWRUDJH�LQ������DQG�������7KLV�IROORZV�IURP�WKH�IDFW�WKDW�'LDEOR
&DQ\RQ�FRQWULEXWHV�����*:�WRZDUGV�V\VWHP�UHOLDELOLW\��ZKLOH�EHLQJ�FDSDEOH�RI�DQQXDOO\�JHQHUDWLQJ
DSSUR[LPDWHO\������7:K� WKXV�UHGXFLQJ�WKH�QHHG�IRU RWKHU�FOHDQ�UHVRXUFHV��H�J���39�DQG�VWRUDJH��WR��

PHHW�V\VWHP�ORDGV�

,Q�DGGLWLRQ�WR�SURYLGLQJ�&DOLIRUQLD�V\VWHP�FDSDFLW\��'LDEOR�&DQ\RQŖV�JHQHUDWLRQ�KHOSV�UHGXFH�V\VWHP
UHOLDQFH�RQ�QDWXUDO�JDV�DQG�LPSRUWV��,Q�IDFW��ZLWK�WKH�SODQW�RQOLQH��&DOLIRUQLDŖV�DQQXDO�V\VWHP�GHPDQG�IRU
QDWXUDO�JDV�JHQHUDWHG�SRZHU�WKURXJK������GHFOLQHV�E\�DQ�DYHUDJH�RI������7:K��DQG�IRU�LPSRUWHG
HOHFWULFLW\��E\�����7:K��E\�����DQG�����UHVSHFWLYHO\���,W�LV�ZRUWK�QRWLQJ�WKDW�WKH������7:K�RI�'LDEOR
&DQ\RQ�RXWSXW�H[FHHGV�WKH�WRWDO�UHFHQW�DQQXDO�RXWSXW�RI�DOO�RI�WKH�VWDWHŖV�DJLQJ��RQFH�WKURXJK�FRROLQJ
DQG�SHDNHU�SODQWV��VHH�)LJXUH�����EHORZ�� %\�EXUQLQJ OHVV�JDV�DQG�LPSRUWLQJ�OHVV�SRZHU��WKH�VWDWH��

V\VWHP�ZLWK�'LDEOR�&DQ\RQ�LV�DEOH�WR�DFKLHYH�VLJQLıFDQWO\�ORZHU�HPLVVLRQV�OHYHOVŠDQ�DYHUDJH�RI���0W
&2� D�\HDU��FRUUHVSRQGLQJ�WR�DQ�����UHGXFWLRQ�LQ�&2� IURP�WKH�HOHFWULFLW\�VHFWRU�UHODWLYH�WR������OHYHOV���

&XPXODWLYHO\��IURP������WR�������HPLVVLRQV�VDYLQJV�FRXOG�UHDFK����0W�&2� �)LJ��������$V�D�UHVXOW�RI WKH
RYHUDOO�ORZHU�V\VWHP�FDSDFLW\�QHHGV�DV�ZHOO�DV�OHVV�JDV�JHQHUDWLRQ�DQG�LPSRUWHG�SRZHU�����\HDU�V\VWHP
VDYLQJV�IURP�����������IRU�&DOLIRUQLD�ZLWK�'LDEOR�&DQ\RQ�DPRXQW�WR�DSSUR[LPDWHO\������%LOOLRQ� UHODWLYH��

WR�WKH�V\VWHP�ZLWKRXW�'LDEOR�&DQ\RQ�

�� 6\VWHP�FRVWV�LQFOXGH�DQQXDOL]HG�LQYHVWPHQW��ı[HG DQG�YDULDEOH�2	0��IXHO��DQG�QHW�LPSRUW�H[SRUW�JHQHUDWLRQ�IRU������������:H
DVVXPHG�WKDW�DQQXDO�V\VWHP�DQG�DVVRFLDWHG�FRVWV�IRU�WKH�PRGHOHG�\HDU�RI������DUH�PDLQWDLQHG�XQWLO�������DQG�WKDW�PRGHOHG
�����V\VWHP�FRVWV�DUH�PDLQWDLQHG�XQWLO������

ÄÃ 
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ÄÂ �[�ÃÁÂÉ��
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Pjjdh���qqq�O]]OYI�E]Z�kgY�h<Þj²gEjÞW²fÞ²IhgEÞh²h]kgEIÞqID²EGÞ²pIGÞÃ<P1��qQPÉ]�Êp"0r�P68�YX��9�Q�vO-�W��IO-��r��²kgYÞPjj

dhÚÄ�ÚÃ�ÚÃ�INQYQ[O�I[IgOs�E<�O]pÚÃ��Ij�]EkZI[j�<hdrÚÄ�j[ÚÄ�ÃÄÄÄÉÁÚÃÇ�]EkZI[j
][jI[j�GÚÄ�ÇÆÉÊÆ²khOÞ�$p6<qÁD�p
È�Ád!� 

O��;DÅEÃ;+�

�� )RU�SXUSRVHV�RI�WKLV�DQDO\VLV��WKH�XQLWV�ZHUH�DVVXPHG�WR�UXQ�DW������FDSDFLW\�IDFWRU��,Q�SUDFWLFH��GXH�WR�UHTXLUHG�PDLQWHQDQFH�
WKH�UHFHQW�ıYH�\HDU�DYHUDJH�FDSDFLW\�IDFWRU��RI�WKH�SODQW�KDV�EHHQ������+RZHYHU��WKLV�GLĳHUHQFH�GRHV�QRW�VXEVWDQWLDOO\�DĳHFW�WKH
DQDO\VLV�LQ�WKLV�FKDSWHU�

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ ��



)LJXUH������$QQXDO�JDV�GLVSODFHPHQW�E\�'LDEOR�&DQ\RQ�YHUVXV�ROGHU�&DOLIRUQLD�JDV�SODQW�RXWSXW���6RXUFH�
VHH�QRWH�����

)XQGDPHQWDOO\��RXU�PRGHOLQJ�DQDO\VLV�VKRZV�WKDW��LQ�WKH�QHDU�WHUP��XQGHU�&DOLIRUQLDŖV�FXUUHQW
GHFDUERQL]DWLRQ�UHTXLUHPHQWV�DQG�JRDOV��'LDEOR�&DQ\RQ�FDQ�KHOS�WKH�VWDWH�DFKLHYH�JUHDWHU�HPLVVLRQV
UHGXFWLRQV�VRRQHU��DW�D�ORZHU�FRVW��ZLWK�OHVV�UHOLDQFH�RQ�QDWXUDO�JDV�DQG�LPSRUWHG�HOHFWULFLW\��DQG�ZLWK
ORZHU�V\VWHP�FDSDFLW\�QHHGV�

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ ��



)LJXUH������6\VWHP�JHQHUDWLRQ�DQG�&2� UHGXFWLRQ�LQ������DQG�������ZLWK�DQG�ZLWKRXW�'LDEOR�&DQ\RQ

�� 1HDU�WHUP�UHOLDELOLW\�VXSSRUW�SURYLGHG�E\�'LDEOR�&DQ\RQ

$V�PHQWLRQHG��&DOLIRUQLD�IDFHG�UHOLDELOLW\�FKDOOHQJHV�LQ�$XJXVW��������7KHVH�ZHUH�FRPSRXQGHG�E\
VHYHUDO�IDFWRUV��LQFOXGLQJ�FOLPDWH�FKDQJH�LQGXFHG�H[WUHPH�KHDW�DQG�UHVRXUFH�SODQQLQJ�WDUJHWV�WKDW�ZHUH
QRW�NHSW�LQ�SDFH�WKURXJKRXW�WKH�WUDQVLWLRQ�WR�D�FOHDQ�DQG�DĳRUGDEOH�JULG��� $V�KHDW�ZDYHV�DUH�DQWLFLSDWHG
WR�JURZ�PRUH�H[WUHPH� &DOLIRUQLD�ZDV�SUHSDULQJ�IRU UHOLDELOLW\�FKDOOHQJHV�GXULQJ�WKH�VXPPHU�RI������DQG��

EH\RQG�

$������UHSRUW�E\�&$,62�RQ�WKH�URRW�FDXVHV�RI�WKH�SRZHU�LQWHUUXSWLRQV�VSDUNHG�E\�WKH�PLG�$XJXVW�����
H[WUHPH�KHDW�ZDYH�SURYLGHG�DQ�LQ�GHSWK�DQDO\VLV�RI�KRZ�YDULRXV�HOHFWULFLW\�UHVRXUFHV�UHVSRQGHG�WR�WKH
UHOLDELOLW\�FKDOOHQJH� $FURVV�DOO�UHVRXUFHV�WKDW FRQWULEXWHG�PRUH�WKDQ���*:�RI�5HVRXUFH�$GHTXDF\��5$���

DQG�5HOLDELOLW\�0XVW�5XQ��505��H[SHFWDWLRQV��RQO\�QXFOHDU�DQG�JHRWKHUPDO�SRZHU�FRQVLVWHQWO\�PHW�WKH
PRQWKO\�5$�DQG�505�H[SHFWDWLRQV��ZKLOH�DOVR�DFKLHYLQJ�DZDUGHG�SURYLVLRQ�RI�UHDO�WLPH�HQHUJ\�DQG

�� &$,62� 5RRW�&DXVH�$QDO\VLV��0LG�$XJXVW������([WUHPH +HDW�:DYH >ıQDO�UHSRUW@��-DQ������������ VHH S� ���
KWWS���ZZZ�FDLVR�FRP�'RFXPHQWV�)LQDO�5RRW�&DXVH�$QDO\VLV�0LG�$XJXVW������([WUHPH�+HDW�:DYH�SGI�

�� 5XVVR��6���'RVLR��$���*UDYHUVHQ��5�*���6LOOPDQQ� -���&DUUDR��+���'XQEDU��0�%���6LQJOHWRQ��$���0RQWDJQD��3���%DUEROD��3��	�9RJW�
-�9���ŗ0DJQLWXGH�RI�([WUHPH�+HDW�:DYHV�LQ�3UHVHQW�&OLPDWH�DQG�WKHLU�3URMHFWLRQ�LQ�D�:DUPLQJ�:RUOG�Ř -*5�$WPRVSKHUHV �������

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ ��



DQFLOODU\�VHUYLFHV��$�6���6HH�)LJXUH�����EHORZ����7KLV�XQGHUVFRUHV�WKH�UREXVWQHVV�RI�WKHVH�UHVRXUFHV
DFURVV�GLĳHUHQW�ZHDWKHU�FRQGLWLRQV�DQG�UHOLDELOLW\�FKDOOHQJHV�

)LJXUH������3HUIRUPDQFH�RI�'LDEOR�&DQ\RQ�YHUVXV�RWKHU�HQHUJ\�UHVRXUFHV�LQ�$XJXVW������KHDW�ZDYH

$XJXVW���������1HW�'HPDQG�3HDN�������S�P���±�5HDO�7LPH�$ZDUGV�DQG�$FWXDO�(QHUJ\�3URGXFWLRQ�YV�
$XJXVW������6KRZQ�5$�DQG�505��8SGDWHG���6HH�QRWH�����

5ROH�DQG�YDOXH�RI�'LDEOR�&DQ\RQ�LQ�&DOLIRUQLDŖV�ORQJ�WHUP
HOHFWULFLW\�IXWXUH

7R�FRQVLGHU�WKH�ORQJHU�WHUP�EHQHıWV�RI�'LDEOR�&DQ\RQ�DQG�LWV�SRWHQWLDO�UROH�LQ�UHDFKLQJ�D������FOHDQ
HQHUJ\�JULG�LQ�&DOLIRUQLD�E\�������ZH�XVHG�WKH�XUEV�PRGHO�WR�FRPSDUH�WKH�JULG�FRPSRVLWLRQ�LQ�&DOLIRUQLD
WKURXJK�������ZLWK�DQG�ZLWKRXW�'LDEOR�&DQ\RQ��:LWKLQ�WKLV����\HDU�PRGHOLQJ�KRUL]RQ��������������ıYH
\HDUV�ZHUH�PRGHOHG��������������������������DQG��������HDFK�ZLWK�YDU\LQJ�ORDGV�DQG�SROLF\�JRDOV�WKDW
PXVW�EH�PHW�RQ�DQ�DQQXDO�EDVLV�

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ ��



�� $VVXPSWLRQV

6LPLODU�WR�WKH�QHDU�WHUP�DQDO\VLV��WKH�LQSXW�DVVXPSWLRQV�IRU�GLĳHUHQW�UHVRXUFHV�PRGHOHG�ZHUH�WDNHQ
ODUJHO\�IURP�&DOLIRUQLDŖV���������,53� 7KH�DVVXPSWLRQV IRU������DQG������UHPDLQHG�FRQVLVWHQW�ZLWK�WKH��

SUHYLRXV�DQDO\VLV��ZLWK�WKH�H[FHSWLRQ�RI�DGGLWLRQDO�HPLVVLRQV�FRQVWUDLQWV�PRGHOHG�LQ�WDQGHP�ZLWK�536
SROLF\��7DE��������7KH�WUDMHFWRU\�RI�HPLVVLRQV�FRQVWUDLQWV�GHFOLQHV�LQ�D�OLQHDU�IDVKLRQ�IURP�H[LVWLQJ�����
OHYHOV�WR�]HUR�LQ������ :H�DGGHG�WKHVH�FRQVWUDLQWV WR�UHĲHFW�WKH�LQWHQW�RI�&DOLIRUQLD�SROLF\�WR�PDLQWDLQ��

FRQVLVWHQW�DQG�VWHDG\�SURJUHVV�WRZDUGV�D�]HUR�FDUERQ�SRZHU�JULG�E\�������UDWKHU�WKDQ�DVVXPLQJ�WKDW�DOO
HPLVVLRQV�SURJUHVV�FDQ�EH�ORDGHG�LQWR�WKH�ODVW�IHZ�\HDUV�RI�WKLV�SHULRG�

7KH������DQG������ORDGV�ZHUH�GHULYHG�IURP�KRXUO\�&$,62�SURıOHV�HVWLPDWHG�E\�WKH�&DOLIRUQLD�(QHUJ\
&RPPLVVLRQ� DQG�DUH�VFDOHG�WR�IXOO�&DOLIRUQLD�VWDWH ORDG� 7KH�ORDG�DVVXPSWLRQV�DQG�KRXUO\�VKDSHV�IRU�� ��

\HDUV�DIWHU������ZHUH�VFDOHG������ORDG�SURıOHV�EDVHG�RQ�ORDG�JURZWK�DVVXPSWLRQV�DSSOLHG�LQ�WKH
��������,53�SURFHVV���

�� ��������,QWHJUDWHG�5HVRXUFH�3ODQQLQJ�3URFHVV� KWWSV���ZZZ�FSXF�FD�JRY�*HQHUDO�DVS["LG �����������

�� &$,62�ORDG�DVVXPHG�WR�EH�����RI�IXOO�VWDWH�ORDG� EDVHG�RQ���������,53�SODQQLQJ�DVVXPSWLRQV����������,QWHJUDWHG�5HVRXUFH
3ODQQLQJ�3URFHVV� KWWSV���ZZZ�FSXF�FD�JRY�*HQHUDO�DVS["LG ������������

�� &DOLIRUQLD�(QHUJ\�&RPPLVVLRQ��ŗ(OHFWULFLW\�DQG�1DWXUDO�*DV�'HPDQG�)RUHFDVW�������Ř
KWWSV���HıOLQJ�HQHUJ\�FD�JRY�/LVWV�'RFNHW/RJ�DVS["GRFNHWQXPEHU ���,(35����

�� &XUUHQW�&DOLIRUQLD�*+*�(PLVVLRQ�,QYHQWRU\�'DWD� KWWSV���ZZ��DUE�FD�JRY�JKJ�LQYHQWRU\�GDWD�

�� ��������,QWHJUDWHG�5HVRXUFH�3ODQQLQJ�3URFHVV� KWWSV���ZZZ�FSXF�FD�JRY�*HQHUDO�DVS["LG �����������

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ ��



7DEOH������0RGHOHG�&DOLIRUQLD�ORDG�JURZWK�DQG�DVVRFLDWHG�SROLF\�JRDOV�PRGHOHG�IRU�HDFK�\HDU

������ ���� ���� ���� ���� ����

&DOLIRUQLD�(OHFWULFLW\
'HPDQG

����7:K ����7:K ����7:K ����7:K ����7:K ����7:K

3HDN�/RDG ���*: ���*: ���*: ���*: ���*: ���*:

0RGHOHG�3ROLF\�*RDOV ����536

���007�&2�

HPLVVLRQV
FRQVWUDLQW

����536

���007�&2�

HPLVVLRQV
FRQVWUDLQW

����536

���007�&2�

HPLVVLRQV
FRQVWUDLQW

����536

���007�&2�

HPLVVLRQV
FRQVWUDLQW

����536

��007�&2�

HPLVVLRQV
FRQVWUDLQW

%HKLQG�WKH�0HWHU�39
&DSDFLW\

��*: ���*: ���*: ���*: ���*: ���*:

7KH�UHVRXUFHV�PRGHOHG�IRU�H[SDQVLRQ�FRQVLVW�RI�WKRVH�VXPPDUL]HG�LQ�7DEOH������1RWH�WKDW�FDSLWDO�FRVWV
DUH�DVVXPHG�WR�FKDQJH�WKURXJKRXW�WKH����\HDU�PRGHOLQJ�SHULRG��EDVHG�RQ�SURMHFWLRQV�IURP�WKH��������
,53�SURFHVV�

7DEOH������6XPPDU\�RI�UHVRXUFHV�PRGHOHG�IRU�H[SDQVLRQ��DV�ZHOO�DV�WKHLU�DVVRFLDWHG�FDSLWDO�FRVWV�DQG
DGGLWLRQDO�DOORZHG�H[SDQVLRQ�FDSDFLW\

&DSLWDO�&RVWV�LQ���������N:��� $GGLWLRQDO�H[SDQVLRQ�FDSDFLW\�DOORZHG
WKURXJK�������

39 ���� 1R�OLPLW

2QVKRUH�:LQG ������ ����*:�LQ�VWDWH�DQG�RXW�RI�VWDWH

2ĳVKRUH�:LQG ������ ���*:��

6WRUDJH��OL�LRQ�EDWWHULHV� ����N:��������N:K 1R�OLPLW

%LRPDVV ������ ���*:

*HRWKHUPDO ������ ���*:

&&*7 ���� 1R�OLPLW

3HDNHU ���� 1R�OLPLW

5HWURıW�*DV�ZLWK�&DUERQ�&DSWXUH
DQG�6WRUDJH ������ 1R�OLPLW

'HPDQG�5HVSRQVH RSHUDWHG�DW������0:K ���*:

�� *URZWK�UDWH�RI�RĳVKRUH�ZLQG�OLPLWHG�WR������HYHU\���\HDUV�VWDUWLQJ�IURP�WKH�PRGHOHG�����0:�EXLOG�LQ�������$GGLWLRQDO
VHQVLWLYLW\�ZLWK����*:�RI�RĳVKRUH�ZLQG�SRWHQWLDO�DYDLODEOH�FRQVLGHUHG�DV�ZHOO�

�� ��������,QWHJUDWHG�5HVRXUFH�3ODQQLQJ�3URFHVV� KWWSV���ZZZ�FSXF�FD�JRY�*HQHUDO�DVS["LG �����������

�� 6WDWHZLGH�(QHUJ\�'HPDQG� KWWSV���ZZZ�HQHUJ\�FD�JRY�VLWHV�GHIDXOW�ıOHV���������VWDWHZLGHBHQHUJ\BGHPDQGBDGD�SGI�

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ ��



7R�XQGHUVWDQG�WKH�HĳHFW�RI�ZHDWKHU�YDULDWLRQ��WKH�DQQXDO�JHQHUDWLQJ�SURıOHV�DQG�FDSDFLW\�IDFWRUV�IRU
QRQ�ıUP�JHQHUDWLQJ�UHVRXUFHVŠLQFOXGLQJ�39��RQVKRUH�ZLQG��RĳVKRUH�ZLQG��DQG�VRPH�K\GUR ŠDUH��

PRGHOHG�XQGHU�GLĳHULQJ�FDSDFLW\�IDFWRU�DVVXPSWLRQV�IRU�HDFK�PRGHOHG�\HDU��)LJXUH�����VXPPDUL]HV
WKHVH�DVVXPSWLRQV�

)LJXUH������$VVXPHG�FDSDFLW\�IDFWRUV�IRU�PRGHOHG�LQWHUPLWWHQW�UHVRXUFHV�GXULQJ�HDFK�RI�WKH�ıYH�\HDUV�
39�VKRZV�UHODWLYHO\�ORZ�YDULDWLRQ�DFURVV�ZHDWKHU�\HDUV�UHODWLYH�WR�RQVKRUH�ZLQG��2ĳVKRUH�ZLQG�DQG�K\GUR
VKRZ�WKH�JUHDWHVW�YDULDWLRQ��1RWH�WKDW�VRPH�PRGHOHG�UHVRXUFHV�DUH�VLWHG�RXWVLGH�RI�&DOLIRUQLD��EXW
DVVXPHG�WR�EH�LPSRUWDEOH��:HDWKHU�\HDU�SURıOHV�DUH�WDNHQ�IURP�5HQHZDEOHV�1LQMD��

�� 6FHQDULRV

)RXU�ORQJ�WHUP�UHIHUHQFH�VFHQDULRV��WKURXJK�������ZHUH�UXQŠRQH�ZLWKRXW�'LDEOR�&DQ\RQ��DQG�WKUHH�ZLWK
LW��(DFK�RI�WKH�WKUHH�ŗZLWKŘ�VFHQDULRV�FRQWDLQV�GLĳHULQJ�DVVXPSWLRQV�DERXW�WKH�RSHUDWLQJ�SDWWHUQ�RI
'LDEOR�&DQ\RQ��7KH�YDULDWLRQ�LV�EDVHG�RQ�WKH�SRVVLELOLW\�WKDW�'LDEOR�&DQ\RQ�ZLOO�SURYLGH�HOHFWULFLW\�WR�WKH
JULG�PRUH�ĲH[LEO\�LQ�WKH�IXWXUH��HLWKHU�E\�UDPSLQJ�LWV�JHQHUDWLRQ�XS�RU�GRZQ��RU�E\�DOORFDWLQJ�VRPH
IUDFWLRQ�RI�WKDW�JHQHUDWLRQ�WR�VXFK�QRQ�JULG�DSSOLFDWLRQV�DV�+� SURGXFWLRQ�RU�GHVDOLQDWLRQ��7KH�WKUHH
RSHUDWLQJ�SDWWHUQV�DUH��PXVW�UXQ������ĲH[LEOH��DQG������ĲH[LEOH� 7KH�����ĲH[LEOH�VFHQDULR�DOORZV��

�� 'LDEOR�&DQ\RQŖV�RULJLQDO�OLFHQVLQJ�GRFXPHQWV�SHUPLW D����FKDQJH�LQ�RXWSXW�SHU�PLQXWH��6HH
KWWSV���ZZZ�QUF�JRY�GRFV�0/�����0/�����$����SGI� +RZHYHU� GLVFXVVLRQV�ZLWK�SODQW�RSHUDWRUV�VXJJHVW�WKDW�DGGLWLRQDO�FDSLWDO
H[SHQGLWXUH�PD\�EH�QHFHVVDU\�WR�HQVXUH�WKDW�WKLV�SHUIRUPDQFH�SDWWHUQ�FDQ�EH�PHW�FRQWLQXRXVO\�

�� 3IHQQLQJHU��6��	�6WDĳHOO��,���5HQHZDEOHV�QLQMD� KWWSV���ZZZ�UHQHZDEOHV�QLQMD��

�� ����RI�H[LVWLQJ�K\GUR�FDSDFLW\�LV�FRQVLGHUHG�QRQ�GLVSDWFKDEOH�EDVHG�RQ�LWV�SDWWHUQ�RI�EHKDYLRU�XQGHU�KLVWRULFDO�ZHDWKHU�\HDU
FRQGLWLRQV�

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ ��



'LDEOR�&DQ\RQ�WR�RSHUDWH�DV�ORZ�DV�����PLQLPXP�ORDG��ZLWK�WKH�DELOLW\�WR�UDPS�XS�RU�GRZQ�E\�����RI
LWV�IXOO�FDSDFLW\�LQ�DQ�KRXU��7KH������ĲH[LEOH�VFHQDULR�DOORZV�'LDEOR�&DQ\RQ�WR�UXQ�ZLWKRXW�D�SDUWLDO�ORDG
OLPLW�RU�UDPS�XS�OLPLWDWLRQ��$OO�RI�WKHVH�VFHQDULRV�DFKLHYH�WKH�JRDO�RI�D�FDUERQ�QHXWUDO�JULG�E\������DQG
QRQH�RI�WKH�VFHQDULRV�SHUPLWV�IRVVLO�IXHO�JHQHUDWLRQ�DIWHU������

7R�WHVW�WKH�SRWHQWLDO�LPSDFW�RI�FRQVWUDLQHG�39�VLWLQJ��WZR�DGGLWLRQDO�VFHQDULRV�ZLWK�39�FDSDFLW\�OLPLWHG�WR
����*:�DQG����*:��UHVSHFWLYHO\��DUH�FRQVLGHUHG��7KH�VFHQDULR�ZLWK����*:�RI�39�DOVR�DOORZV�QDWXUDO�JDV
SRZHU�SODQWV�WR�EH�UHWURıWWHG�ZLWK�FDUERQ�FDSWXUH�DQG�VWRUDJH��$QRWKHU�VFHQDULR�WKDW�DOORZV�DGGLWLRQDO
RĳVKRUH�ZLQG�SRWHQWLDO�ZLWK�XQOLPLWHG�JURZWK�UDWH�LV�DOVR�FRQVLGHUHG���(DFK�RI�WKH�VFHQDULRV�DUH�PRGHOHG
ZLWK�DQG�ZLWKRXW�'LDEOR�&DQ\RQ��)LQDOO\��D�VFHQDULR�ZLWK�D�OLQHDUO\�LQFUHDVLQJ�FDUERQ�WD[�UHODWLYH�WR�D
FDUERQ�FDS�LV�FRQVLGHUHG�EHORZ�

�� 'HFDUERQL]DWLRQ�RI�HOHFWULFLW\�VHFWRU�ZLWK�DQG�ZLWKRXW�'LDEOR�&DQ\RQ

5HJDUGOHVV�RI�WKH�RSHUDWLQJ�SDWWHUQV�RI�'LDEOR�&DQ\RQ��UHWDLQLQJ�'LDEOR�&DQ\RQ�LQ�WKH�JHQHUDWLRQ�PL[
WKURXJK������DQG�EH\RQG�LQ�WKH�UHIHUHQFH�VFHQDULR�SURYLGHV�WKH�HOHFWULFLW\�V\VWHP�ZLWK��������%LOOLRQ
EHWZHHQ���������� ��7KH�FRVW�VDYLQJV�FRPH�IURP�WKH UHGXFHG�FDSDFLW\�EXLOG�UHTXLUHG�V\VWHP�ZLGH�WR��

PDLQWDLQ�UHOLDELOLW\�LQ�WKH�DEVHQFH�RI�JHQHUDWLRQ�DQG�FDSDFLW\�RI�'LDEOR�&DQ\RQ��2YHUDOO��WKH�DGGLWLRQ�RI
DSSUR[LPDWHO\����*:�RI�39�DQG����*:������*:K��RI�HQHUJ\�VWRUDJH�ZRXOG�EH�QHHGHG�E\������LQ�D
FDUERQ�IUHH�HOHFWULFLW\�V\VWHP�WKDW�GLG�QRW�LQFOXGH�'LDEOR�&DQ\RQ��$V�D�UHVXOW��V\VWHPV�ZLWKRXW�'LDEOR
&DQ\RQ�ZLOO�H[SHULHQFH�������7:K�LQ�DGGLWLRQDO�FXUWDLOPHQW�FRPSDUHG�WR�V\VWHPV�ZLWK�'LDEOR�&DQ\RQ�
7KH�KLJK�GHJUHH�RI�FXUWDLOPHQW�LQ������LV�FRQVLVWHQW�ZLWK�SUHYLRXV�VWXGLHV�RI�D������UHQHZDEOH�HQHUJ\
JULG�LQ�&DOLIRUQLD���� )LJXUH�����VKRZV�WKH�DPRXQW RI�JHQHUDWLRQ�DQG�FDSDFLW\�UHTXLUHG�WR�PHHW�GHPDQG
�LQFOXGLQJ�ERWK�LQ�VWDWH�DQG�LPSRUWHG�JHQHUDWLRQ�ŠERWK�ZLWK�'LDEOR�&DQ\RQ��DV�D�PXVW�UXQ��DQG�ZLWKRXW
LW�

��6\VWHP�FRVWV�LQFOXGH�DQQXDOL]HG�LQYHVWPHQW��ı[HG�DQG�YDULDEOH�2	0��IXHO��DQG�QHW�LPSRUW�H[SRUW�JHQHUDWLRQ�IRU������������:H
DVVXPHG�WKDW�WKH�DQQXDO�V\VWHP�DQG�DVVRFLDWHG�FRVWV�IRU�WKH�PRGHOHG�\HDU�RI������DUH�PDLQWDLQHG�XQWLO������

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ ��



)LJXUH������6\VWHP�FDSDFLW\�DQG�JHQHUDWLRQ�IRU�&DOLIRUQLD�GHFDUERQL]DWLRQ�SDWKZD\V��ZLWKRXW�'LDEOR
&DQ\RQ�DV�PXVW�UXQ��DQG�ZLWK�LW

7KH�DGGLWLRQDO�39�FDSDFLW\�UHTXLUHG�WR�UHSODFH�'LDEOR�&DQ\RQ�ZRXOG�KDYH�VLJQLıFDQW�ODQG�XVH
LPSOLFDWLRQV�DV�ZHOO��)LJXUHV�����DQG���� VKRZ�WKH K\SRWKHWLFDO�VSDWLDO�IRRWSULQW�RI�WKH�DGGLWLRQDO�����

*:�RI�39�UHTXLUHG�WRWDOLQJ��������DFUHV��FRPSDUHG�ZLWK�WKH�FXUUHQW�IRRWSULQW�RI�WKH�'LDEOR�&DQ\RQ�VLWH
�����DFUHV�IRU�DFWXDO�SODQW�DQG�DGMDFHQW�IDFLOLWLHV�DQG�����DFUHV�RI�RZQHG�DUHD���LQ�WKH�FRQWH[W�RI��WKH
6DQ�/XLV�2ELVSR�UHJLRQ�DQG�WKH�6DQ�)UDQFLVFR�PHWURSROLWDQ�DUHD�

�� 7KH�����DFUH�ERXQGDU\�IRU�'LDEOR�&DQ\RQ�LV�FLWHG�LQ�86�(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ��ŗ6WDWH�1XFOHDU�3URıOHV��&DOLIRUQLD
1XFOHDU�3URıOH�����Ř��$SU������������ KWWSV���ZZZ�HLD�JRY�QXFOHDU�VWDWH�DUFKLYH������FDOLIRUQLD�� 7KH�����DFUH�GHYHORSHG
IRRWSULQW�DQG����DFUH�IRRWSULQW�LQFOXVLYH�RI�DOO�EXLOGLQJV�DVVRFLDWHG�ZLWK�SRZHU�SURGXFWLRQ�ZDV�HVWLPDWHG�XVLQJ�WKH�IROORZLQJ
VRXUFHV� *RRJOH�(DUWK� HDUWK�JRRJOH�FRP�ZHE� DQG 6RODU�(QHUJ\�,QGXVWULHV�$VVRFLDWLRQ��ŗ6LWLQJ��3HUPLWWLQJ�	�/DQG�8VH�IRU
8WLOLW\�6FDOH�6RODUŘ�������� KWWSV���ZZZ�VHLD�RUJ�LQLWLDWLYHV�VLWLQJ�SHUPLWWLQJ�ODQG�XVH�XWLOLW\�VFDOH�VRODU�

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ ��



)LJXUH������+\SRWKHWLFDO�VSDWLDO�IRRWSULQW�RI����*:�RI�39�QHDU�WKH�'LDEOR�&DQ\RQ�SODQW��&UHGLW��/XFLG
&DWDO\VW�//&�

)LJXUH������+\SRWKHWLFDO�VSDWLDO�IRRWSULQW�RI����*:�RI�39�FRPSDUHG�WR�WKH�6DQ�)UDQFLVFR�PHWUR�DUHD
�&UHGLW��/XFLG�&DWDO\VW�//&�

�� ,PSDFW�RI�GLĳHULQJ�RSHUDWLQJ�SDWWHUQV�RQ�FDSDFLW\�YDOXH�RI�'LDEOR
&DQ\RQ

)OH[LEOH�SRZHU�IURP�'LDEOR�&DQ\RQ�ORZHUV�V\VWHP�FRVWV�IXUWKHU��%HWZHHQ������DQG�������WKH�����DQG
�����ĲH[LEOH�V\VWHPV�ZHUH������%LOOLRQ�DQG������%LOOLRQ�OHVV�H[SHQVLYH��UHVSHFWLYHO\��WKDQ�WKH�PXVW�UXQ
VFHQDULR��ZKLFK��DV�QRWHG��LWVHOI�VDYHV�VRPH�����%LOOLRQ�RYHU�WKH�VDPH�SHULRG���$������ĲH[LEO\
GLVSDWFKHG�'LDEOR�&DQ\RQ�UXQV�DW�DSSUR[LPDWHO\�D�����DQQXDO�FDSDFLW\�IDFWRU�LQ�������ZKLFK�UHGXFHV
FXUWDLOPHQW�E\���������7:K��DQQXDOO\�FRPSDUHG�WR�LWV�EHLQJ�RSHUDWHG�DV�D�PXVW�UXQ�XQLW��+RZHYHU��WKH
SODQWŖV�YDULRXV�RSHUDWLQJ�SDWWHUQV�PDGH�D�QHJOLJLEOH�GLĳHUHQFH�LQ�WKH�FDSDFLW\�DQG�JHQHUDWLRQ�VKDUHV�RI
WKH�RYHUDOO�&DOLIRUQLD�V\VWHP�

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ ��



,Q�D�QHW�]HUR�HOHFWULFLW\�V\VWHP�WKDW�ODFNV�D�VLJQLıFDQW�VKDUH�RI�FOHDQ��ıUP�UHVRXUFHV��39�DQG�VWRUDJH
FDSDFLW\�PXVW�EH�EXLOW�ZHOO�EH\RQG�V\VWHP�SHDN�WR�PDLQWDLQ�UHOLDELOLW\��$OWKRXJK�39�DQG�VWRUDJH�FDQ
RSHUDWH�HĴFLHQWO\�ZKHQ�PDWFKHG�WR�PRGHVW�GHPDQG��DQG�DOVR�ZKHQ�RYHUDOO�V\VWHP�QHHGV�DUH�KLJK��H�J��
-XO\���WKHUH�DUH�DOVR�WLPHV�ZKHQ�ODUJH�VKDUHV�RI�39�RU�VWRUDJH�FDSDFLW\��EXLOW�WR�PHHW�SHDN�GHPDQG��DUH
QRW�QHHGHGŠEXW�UHPDLQ�DYDLODEOH��$W�WKRVH�WLPHV��39�GLVSODFHV�RWKHU�FOHDQ�UHVRXUFHV�WKDW�KDYH�KLJKHU
YDULDEOH�RU�ı[HG�FRVWV��H�J���ELRPDVV��JHRWKHUPDO��DQG�QXFOHDU�

,Q�WKH�FDVH�RI�'LDEOR�&DQ\RQ��D�PXVW�UXQ�UHTXLUHPHQW�PHDQV�WKDW�H[FHVV�39�JHQHUDWLRQ�ZLOO�RFFXU�PRUH
IUHTXHQWO\ŠDQG�WKDW�PHDQV�DGGLWLRQDO�FXUWDLOPHQW��PRUH�ZDVWH��DQG�KLJKHU�FRVW��2SHUDWLQJ�'LDEOR
&DQ\RQ�DV�D�PXVW�UXQ�UHVRXUFH�DOVR�UHVXOWV�LQ�ORZHU�XWLOL]DWLRQ�RI�UHVRXUFHV�ZLWK�ORZHU�YDULDEOH
FRVWVŠL�H���ELRPDVV�DQG�JHRWKHUPDO��7KH�ERWWRP�OLQH��PXVW�UXQ�OHDGV�WR�VRPHZKDW�KLJKHU�RYHUDOO
V\VWHP�FRVWV��$OWKRXJK�WKH�RYHUDOO�LPSDFW�RI�RSHUDWLQJ�'LDEOR�&DQ\RQ�DV�D�YDULDEOH�UHVRXUFH�LV�OLPLWHG�
PDLQWDLQLQJ�D�PRUH�ĲH[LEOH�RSHUDWLQJ�SURıOH�DOORZV�IRU�EHWWHU�XWLOL]DWLRQ�RI�RWKHU�]HUR�FDUERQ�UHVRXUFHV�
VXFK�DV�39��ELRPDVV��DQG�JHRWKHUPDO��ZKLFK�FDQ�LQFUHDVH�WKH�V\VWHPLF�YDOXH�RI�'LDEOR�&DQ\RQ�LQ�WKH
ORQJ�UXQ�

�� 7KH�LPSOLFDWLRQV�RQ�WKH�RSHUDWLRQ�RI�'LDEOR�&DQ\RQ

'LDEOR�&DQ\RQ�SRZHU�SODQW��ZLWK�LWV�WZR�a�����0:�UHDFWRUV��SURGXFHG�DSSUR[LPDWHO\�������7:K�RI
HOHFWULFLW\�DQQXDOO\�EHWZHHQ������DQG������ � 7KLV LPSOLHV�WKDW�WKH�SODQW�LV�RSHUDWHG�DW�EDVHORDG�QHDUO\�� ��

DOO�WKH�WLPH��WKH���\HDU�DYHUDJH�FDSDFLW\�IDFWRU�IRU�'LDEOR�&DQ\RQ�LV�DERXW��������

,Q�WKH�����DQG������ĲH[LEOH��VFHQDULRV��WKH�FDSDFLW\�IDFWRU�RI�'LDEOR�&DQ\RQ�LV�RSWLPL]HG�ZLWKLQ�WKH
PRGHO��DQG�DV�D�UHVXOW�WKH�FDSDFLW\�IDFWRU�FKDQJHV�RYHU�WKH�\HDUV��8QWLO�������UHJDUGOHVV�RI�WKH�SODQWŖV
RSHUDWLQJ�FKDUDFWHULVWLFV��WKH�SODQWŖV�DQQXDO�FDSDFLW\�IDFWRU�UHPDLQV�DERYH������FRQVLVWHQW�ZLWK
KLVWRULFDO�RSHUDWLQJ�SDWWHUQV��%H\RQG�������WKRXJK��ZLWK�WKH�DGYHQW�RI�SDUWLDO�RU�WRWDO�ĲH[LELOLW\��'LDEOR
&DQ\RQ�SURYLGHV�PXFK�OHVV�SRZHU�WR�WKH�JULG��)RU�H[DPSOH��LQ�������DW������ĲH[LELOLW\��WKH�DQQXDO
FDSDFLW\�IDFWRU�GHFOLQHV�WR������VHH�)LJ��������7KH�ORZHU�FDSDFLW\�IDFWRU�LPSOLHV�WKDW�'LDEOR�&DQ\RQ�LV
DFFRPPRGDWLQJ�KLJKHU�VKDUHV�RI�39�DQG�HQHUJ\�VWRUDJH��)RU�ERWK�WKH�����DQG������ĲH[LEOH�VFHQDULRV�
'LDEOR�&DQ\RQ�LV�XWLOL]HG�PRUH�GXULQJ�WKH�ZLQWHU��ZKHQ�39�JHQHUDWLRQ�LV�QRW�VXĴFLHQW�WR�PHHW�ORDGV��DQG
GXULQJ�SHULRGV�RI�VHTXHQWLDO�FORXG\�GD\V�

�� &DOLIRUQLD�(QHUJ\�&RPPLVVLRQ��(OHFWULF�*HQHUDWLRQ &DSDFLW\�DQG�(QHUJ\�
KWWSV���ZZZ�HQHUJ\�FD�JRY�GDWD�UHSRUWV�HQHUJ\�DOPDQDF�FDOLIRUQLD�HOHFWULFLW\�GDWD�HOHFWULF�JHQHUDWLRQ�FDSDFLW\�DQG�HQHUJ\�

�� 3DFLıF�*DV�	�(OHFWULF�&RPSDQ\��)(5&�)RUPV�1R���� ����������

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ ��



)LJXUH������&KDQJH�LQ�DQQXDO�FDSDFLW\�IDFWRUV�IRU�'LDEOR�&DQ\RQ�XQGHU�GLĳHUHQW�RSHUDWLQJ�FDSDELOLW\
DVVXPSWLRQV��DV�PRGHOHG

)OH[LEOH�RSHUDWLQJ�VFHQDULRV�UHĲHFW�DGGLWLRQDO�RSSRUWXQLWLHV�IRU�'LDEOR�&DQ\RQ�WR�XWLOL]H�LWV�HQHUJ\�RXWSXW
IRU�SXUSRVHV�RWKHU�WKDQ�JULG�HOHFWULFLW\��SDUWLFXODUO\�DIWHU�������7KLV�LQFOXGHV�VHDZDWHU�GHVDOLQDWLRQ�RU�WKH
SURGXFWLRQ�RI�K\GURJHQ�IRU�XVH�LQ�GHFDUERQL]LQJ�RWKHU�SDUWV�RI�WKH�HFRQRP\��DV�GLVFXVVHG�LQ
VXEVHTXHQW�FKDSWHUV�RI�WKLV�UHSRUW��7KLV�VKRZV�WKDW�'LDEOR�&DQ\RQŖV�IXWXUH�XWLOLW\�LQ�D�JULG�ZLWK�KLJK
OHYHOV�RI�UHQHZDEOH�UHVRXUFHV�PD\�LQYROYH�IDU�ORZHU�FDSDFLW\�IDFWRUV��ZKLFK�LQ�WXUQ�FRXOG�DOORZ�IRU�RWKHU
HĳHFWLYH�DSSOLFDWLRQV�RI�LWV�VLJQLıFDQW�HQHUJ\�RXWSXW��%XW�HYHQ�LI�OLPLWHG�WR�SURGXFLQJ�RQO\�JULG�HOHFWULFLW\�
'LDEOR�&DQ\RQ�SURYLGHV�VLJQLıFDQW�YDOXH�

�� ,PSDFW�RI�OLPLWHG�39�FDSDFLW\�DQG�V\QHUJLHV�ZLWK�RWKHU�FOHDQ�ıUP
UHVRXUFHV

,Q�DOO�VFHQDULRV�WKDW�PHHW�WKH�QHW�]HUR�FDUERQ�JULG�JRDO�E\�������39�FDSDFLW\�E\������LQFUHDVHV�WR
EH\RQG�����*:��39�LV�D�FRVW�HĳHFWLYH�UHQHZDEOH�UHVRXUFH�WKDW�ZLOO�EH�HVVHQWLDO�IRU�GHFDUERQL]LQJ�WKH
JULG��+RZHYHU��PDLQWDLQLQJ�UHOLDELOLW\�ZKLOH�EDODQFLQJ�39ŖV�GLXUQDO�DQG�VHDVRQDO�RXWSXW�UHTXLUHV
VXEVWDQWLDO�39�FDSDFLW\�DQG��WKXV��ODUJH�DPRXQWV�RI�ODQG��,Q�&DOLIRUQLD��ODQG�SURWHFWLRQ�FDQ�OLPLW�WKH
DYDLODELOLW\�RI�ODQG�IRU�UHQHZDEOH�UHVRXUFH�GHYHORSPHQW� 7R�LQYHVWLJDWH�WKH�FRQVHTXHQFHV�RI�OLPLWHG��

ODQG�DYDLODELOLW\�IRU�39��ZH�QHHG�WR�SHUIRUP�IXUWKHU�DQDO\VLV�ZLWK�PRGHOV�WKDW�LQFRUSRUDWH�VLWLQJ
FRQVWUDLQWV�

��:X��*�&���/HVOLH��(���$OOHQ��'���6DZ\HUU��2���&DPHURQ� 5���%UDQG��(���&RKHQ��%���2FKRD��0��	�2OVRQ��$���3RZHU�RI�3ODFH��/DQG
&RQVHUYDWLRQ�DQG�&OHDQ�(QHUJ\�3DWKZD\V�IRU�&DOLIRUQLD�������� KWWSV���ZZZ�VFLHQFHIRUFRQVHUYDWLRQ�RUJ�SURGXFWV�SRZHU�RI�SODFH�

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ ��



:KHQ�39�FDSDFLW\�LV�OLPLWHG�WR�����*:��RU�DERXW�KDOI�WKH�DPRXQW�VHOHFWHG�XQGHU�WKH�RSWLPDO
XQFRQVWUDLQHG�VFHQDULR��VLJQLıFDQWO\�PRUH�HQHUJ\�VWRUDJH�LV�UHTXLUHG�WR�HQVXUH�UHOLDELOLW\�WKURXJKRXW�WKH
\HDU��8QGHU�WKLV�VFHQDULR��DOO�39�JHQHUDWLRQ�LV�HLWKHU�VWRUHG�DQG�ODWHU�XWLOL]HG�RU�XWLOL]HG�LPPHGLDWHO\��)RU
WKHVH�VFHQDULRV�ZH�DOORZ�WKH�PRGHO�WR�GHWHUPLQH�WKH�RSWLPDO�VWRUDJH�GXUDWLRQ� )RU�H[DPSOH��HQHUJ\��

VWRUDJH�LQFUHDVHV�IURP����KRXUV�LQ�WKH�XQFRQVWUDLQHG�VFHQDULR�WR�RYHU�����KRXUV�LQ�WKH�����*:�39
VFHQDULRV��,QVWHDG�RI�RYHUEXLOGLQJ�WKH�39�UHVRXUFH��DV�LQ�WKH�XQFRQVWUDLQHG�VFHQDULR���DW�WKH�ORZHU
FDSDFLW\�OHYHO��L�H�������*:���LW�ZRXOG�EH�QHFHVVDU\�WR��LQ�HĳHFW��RYHUEXLOG�WKH�VWRUDJH�UHVRXUFH�LQ�RUGHU
WR�PDLQWDLQ�UHOLDELOLW\�WKURXJKRXW�WKH�\HDU��,Q�WKH�IXWXUH��JHRORJLFDO�VWRUDJH�RI�K\GURJHQ�SURGXFHG�IURP
HOHFWURO\VLV�PD\�SURYLGH�FRVW�HĳHFWLYH�VWRUDJH�DW�WKH�VFDOH�LQGLFDWHG�KHUH�

([SORULQJ�D�IXUWKHU�UHVWULFWLRQ��D�OLQHDU�SURMHFWLRQ�RI�FXUUHQW�JURZWK�UDWHV�RI�39�ZRXOG�UHVXOW�LQ�OHVV�WKDQ
���*:�RI�39�EXLOW�E\������ ,Q�D�V\VWHP�ZLWK�39�FDSDFLW\ OLPLWHG�WR����*:��DQG�ZLWK�ORDG�JURZWK�DQG��

WHFKQRORJ\�DVVXPSWLRQV�WKURXJK�������WKH�PRGHO�LV�QRW�DEOH�WR�LGHQWLI\�D�UHOLDEOH�V\VWHP�IRU�����
ZLWKRXW�WKHUPDO�HOHFWULFLW\��UHJDUGOHVV�RI�'LDEOR�&DQ\RQŖV�DYDLODELOLW\��+RZHYHU��XQGHU�FRQGLWLRQV�RI
OLPLWHG�39��DW����*:���LI�JLYHQ�WKH�RSWLRQ��WKH�PRGHO�FKRRVHV�WR�EXLOG�DSSUR[LPDWHO\����*:�RI�QDWXUDO
JDV�ıUHG�JHQHUDWLRQ�ZLWK�FDUERQ�FDSWXUH�DQG�VWRUDJH��JDV�&&6��WR�UHOLDEO\�PHHW�ORDG�DQG�WKH�����
QHW�]HUR�FDUERQ�JULG�JRDO��8QGHU�WKH�VFHQDULRV�WKDW�KDYH�OLPLWHG�39�DYDLODELOLW\�DQG�LQFOXGH�JDV�&&6�
'LDEOR�&DQ\RQ�VDYHV�����%LOOLRQ�UHODWLYH�WR�WKH�QXFOHDU�SODQWŖV�DEVHQFH�������%LOOLRQ�PRUH�WKDQ�LQ�WKH
FDVH�ZLWK�XQOLPLWHG�39�DYDLODELOLW\�

7KH�LQFUHDVHV�LQ�WKH�YDOXH�RI�'LDEOR�&DQ\RQ�ODUJHO\�FRPH�IURP�WZR�IDFWRUV��7KH�ıUVW�LV�WKH�OLPLWHG�39
FDSDFLW\�WKDW�LQFUHDVHV�WKH�YDOXH�RI�DOO�RWKHU�FOHDQ�JHQHUDWLRQ�UHVRXUFHV��7KH�VHFRQG�UHDVRQ�VWHPV�IURP
WKH�IDFW�WKDW�V\VWHPV�VXSSRUWHG�E\�D�ZLGHU�UDQJH�RI�FOHDQ�ıUP�UHVRXUFHV�DUH�PRUH�ĲH[LEOH��DQG�UHVXOW�LQ
IXUWKHU�FRVW�VDYLQJV�WKDQ�D�V\VWHP�UHO\LQJ�RQ�D�VLQJOH�FOHDQ�ıUP�UHVRXUFH���

�� ,PSDFW�RI�DGGLWLRQDO�RĳVKRUH�ZLQG�FDSDFLW\

$Q�DGGLWLRQDO�VFHQDULR�WKDW�DVVXPHV�XQFRQVWUDLQHG�JURZWK�UDWH�RI�D�SRWHQWLDO�RI����*:�RI�RĳVKRUH�ZLQG
ZDV�FRQVLGHUHG�WR�DVVHVV�WKH�LPSDFW�RI�EURDGHU�DYDLODELOLW\�RI�UHQHZDEOH�UHVRXUFHV�ZLWKLQ�&DOLIRUQLD��,Q
WKH�SUHYLRXV�VFHQDULRV��WKH�JURZWK�FRQVWUDLQW�LPSRVHG�ZLWKLQ�WKH�PRGHO�UHVXOWHG�LQ�RQO\�VPDOO�FDSDFLWLHV
RI�RĳVKRUH�ZLQG�FDSDFLW\�LQYHVWHG�LQ�E\�������,Q�WKLV�VFHQDULR��ZLWKRXW�DQ\�JURZWK�FRQVWUDLQWV��WKH
V\VWHP�LQYHVWV�LQ�WKH�IXOO�FDSDFLW\�RI�RĳVKRUH�ZLQG�DYDLODEOH�WR�PHHW�WKH�VWDWHŖV�GHFDUERQL]DWLRQ�JRDOV�E\
������'HYHORSLQJ�DSSUR[LPDWHO\����*:�RI�RĳVKRUH�ZLQG�UHGXFHV�WKH�FDSDFLW\�RI�39�QHHGHG�LQ�VWDWH
IURP�RYHU�����*:��)LJXUH������WR�DSSUR[LPDWHO\�����*:�E\�������)LJXUH�������5HJDUGOHVV��39�UHPDLQV
WKH�ODUJHVW�VRXUFH�RI�JHQHUDWLRQ�LQ�WKH�VWDWH�
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�� 7KH�PD[LPXP�39�EXLOG�RFFXUUHG�LQ������ZKHQ������*: FDPH�RQOLQH��,I�WKLV�PD[LPXP�UDWH�ZHUH�VXVWDLQHG��&DOLIRUQLD�ZRXOG
DGG����*:�RI�39�E\������RQ�WRS�RI�D�FXUUHQWO\�LQVWDOOHG�EDVH�RI�������*:�WRGD\� 6HH
KWWSV���ZZ��HQHUJ\�FD�JRY�DOPDQDF�UHQHZDEOHVBGDWD�VRODU�LQGH[BFPV�SKS��a�WH[W ,Q���������&���VRODU���39���DQG��
���&������PHJDZDWWV��&���DUH���LQ���&DOLIRUQLD��+RZHYHU� LI�WKH�KLVWRULFDO�����������DYHUDJH�RI�DQQXDO�LQVWDOODWLRQ�LV
DVVXPHG��&DOLIRUQLD�ZRXOG�DGG�RQO\����*:�E\������IRU�D�WRWDO�RI�������*:� 6HH
KWWSV���ZZZ�HQHUJ\�FD�JRY�GDWD�UHSRUWV�HQHUJ\�DOPDQDF�FDOLIRUQLD�HOHFWULFLW\�GDWD�HOHFWULF�JHQHUDWLRQ�FDSDFLW\�DQG�HQHUJ\�

�� 'XUDWLRQ�RI�HQHUJ\�VWRUDJH�LV�GHıQHG�DV�WKH�HQHUJ\�WR�SRZHU�UDWLR�RI�WKH�HQHUJ\�VWRUDJH�UHVRXUFH��,W�LV�WKH�SHULRG�GXULQJ�ZKLFK
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)LJXUH������6\VWHP�FDSDFLW\�DQG�JHQHUDWLRQ�IRU�&DOLIRUQLD�GHFDUERQL]DWLRQ�SDWKZD\V�ZLWK�DGGLWLRQDO
RIIVKRUH�ZLQG�SRWHQWLDO��ZLWKRXW�'LDEOR�&DQ\RQ�DV�PXVW�UXQ��DQG�ZLWK�LW

(YHQ�ZLWK�DEXQGDQW�DYDLODELOLW\�RI�RĳVKRUH�ZLQG��KDYLQJ�'LDEOR�&DQ\RQ�RSHUDWH�WKURXJK������DQG
EH\RQG�UHVXOWV�LQ�����%LOOLRQ�LQ�FRVW�VDYLQJV�UHODWLYH�WR�D�FRPSDUDEOH�V\VWHP�ZLWKRXW�'LDEOR�&DQ\RQ�
'LDEOR�&DQ\RQ�SURYLGHV�YDOXH�E\�UHGXFLQJ�39�DQG�HQHUJ\�VWRUDJH�FDSDFLW\�QHHGV�E\����*:�DQG��*:
�����*:K���UHVSHFWLYHO\��8OWLPDWHO\��UHJDUGOHVV�RI�WKH�DYDLODELOLW\�RI�YDULRXV�VRXUFHV�RI�UHQHZDEOHV��WKH
YDOXH�RI�'LDEOR�&DQ\RQ�DV�D�FOHDQ�ıUP�UHVRXUFH�LQ�&DOLIRUQLDŖV�GHFDUERQL]HG�JULG�LV�UREXVW��+DYLQJ�PRUH
RĳVKRUH�ZLQG�GRHV�QRW�VLJQLıFDQWO\�GLPLQLVK�WKH�YDOXH�RI�'LDEOR�&DQ\RQ��IXUWKHU�HPSKDVL]LQJ�WKDW�WKH\
DUH�QRW�QHFHVVDULO\�FRPSHWLQJ�UHVRXUFHV��EXW�UHVRXUFHV�WKDW�FDQ�FRPSOHPHQW�HDFK�RWKHU�LQ�DFKLHYLQJ
FRVW�HĳHFWLYH�GHFDUERQL]DWLRQ�

�� $�FDUERQ�WD[�LQVWHDG�RI�D�FDUERQ�HPLVVLRQV�FDS

*LYHQ�QXPHURXV�SROLF\�RSWLRQV�WKDW�DUH�DYDLODEOH�IRU�&DOLIRUQLD�WR�UHGXFH�HPLVVLRQV��ZH�DVVHVV�KRZ�WKH
YDOXH�RI�'LDEOR�&DQ\RQ�FKDQJHV�XQGHU�D�&2� WD[�DVVXPSWLRQ LQVWHDG�RI�DQ�HPLVVLRQV�FDS��,Q�WKHVH
VFHQDULRV��QR�HPLVVLRQV�FDS�LV�VHW��DQG�LQVWHDG��D�VWHDGLO\�LQFUHDVLQJ�&2� WD[�VWDUWLQJ�DW������WRQ LQ
�����DQG�ULVLQJ�WR������WRQ�LQ������LV�SRVWXODWHGŠZLWK�DQG�ZLWKRXW�'LDEOR�&DQ\RQ�

8QGHU�D�VWHDGLO\�LQFUHDVLQJ�&2� WD[��WKHUH�DUH�UHVLGXDO HPLVVLRQV�LQ�WKH�V\VWHP�ERWK�ZLWK�DQG�ZLWKRXW
'LDEOR�&DQ\RQ��QRW�UHDFKLQJ�D�QHW�]HUR�FDUERQ�JULG��+RZHYHU��D�V\VWHP�ZLWK�'LDEOR�&DQ\RQ�VDYHV���
%LOOLRQ�EHWZHHQ����������UHODWLYH�WR�RQH�ZLWKRXW�'LDEOR�&DQ\RQ��$OWKRXJK�WKH�FRVW�VDYLQJV�DUH�VPDOOHU
WKDQ�LQ�WKH�UHIHUHQFH�VFHQDULRV��WKH�SODQWŖV�HPLVVLRQV�UHGXFWLRQ�YDOXH�LV�VLJQLıFDQW��$V�)LJXUH������EHORZ
VKRZV��'LDEOR�&DQ\RQ�KDV�WKH�SRWHQWLDO�WR�VDYH�DQ�DJJUHJDWH�RI�a���0W�RI�&2� HPLVVLRQV�EHWZHHQ�����
DQG������UHODWLYH�WR�WKH�VFHQDULR�ZLWKRXW�'LDEOR�&DQ\RQ��$QQXDO�HPLVVLRQV�VDYLQJV�LV�JUHDWHVW�SULRU�WR
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E\�'LDEOR�&DQ\RQ�

)LJXUH�������$QQXDO�DQG�FXPXODWLYH�HPLVVLRQV�GLĳHUHQFH�EHWZHHQ�WKH�VFHQDULRV�ZLWK�DQG�ZLWKRXW�'LDEOR
&DQ\RQ�IRU�HDFK�\HDU�������������8QPRGHOHG�\HDUVŖ�HPLVVLRQV�FDOFXODWHG�XVLQJ�OLQHDU�LQWHUSRODWLRQ
EHWZHHQ�WZR�PRGHOHG�\HDUV

$VVHVVPHQW�RI�WKH�'LDEOR�&DQ\RQ�1XFOHDU�3ODQW�IRU�=HUR�&DUERQ�(OHFWULFLW\��'HVDOLQDWLRQ��DQG�+\GURJHQ�3URGXFWLRQ ��


