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7DEOH�$����� &RWWRQ�H[SRUW�UHFHLSWV�LQ�FRPSDULVRQ�WR�WRWDO�LPSRUWV�DQG�VWDWH

UHYHQXHV��ELOOLRQ�&)$�IUDQFV� ���������������������������������������������������������� ��
7DEOH�$����� &RPSDULVRQ�RI�VRPH�.5��SHVWLFLGH�SULFHV��LQ�&)$�IUDQFV��ZLWK

WKRVH�REVHUYHG�RQ�WKH�IUHH�PDUNHW�LQ�0DOL��������������������������������������� ��
7DEOH�$����� 3HVWLFLGH�LPSRUWV��LQ�PLOOLRQ�&)$�IUDQFV��DFFRUGLQJ�WR�FRXQWU\�RI

VXSSO\��IURP������WR����� ��������������������������������������������������������������� ��
7DEOH�$����� (VWLPDWLRQ�RI�WKH�QXPEHU�RI�SHVWLFLGH�SRLVRQLQJ�FDVHV ������������������� ��
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/LVW�RI�$EEUHYLDWLRQV
$9 $VVRFLDWLRQ�9LOODJHRLVH��9LOODJH�$VVRFLDWLRQV�
%&($2 %DQTXH�&HQWUDOH�GHV�(WDWV�GH�O¶$IULTXH�GH�O¶2XHVW��&HQWUDO%DQN�RI�WKH�:HVW�$IULFDQ�6WDWHV�
%1'$ %DQTXH�1DWLRQDOH�GH�'pYHORSSHPHQW�$JULFROH��1DWLRQDO�%DQNIRU�$JULFXOWXUDO�'HYHORSPHQW�
&)$ &RPPXQDXWp�)LQDQFLqUH�$IULFDLQH��$IULFDQ�)LQDQFLDO&RPPXQLW\�
&)'7 &RPSDJQLH�)UDQFDLVH�GH�'pYHORSSHPHQW�GHV�7H[WLOHV��)UHQFK&RPSDQ\�IRU�WKH�'HYHORSPHQW�RI�7H[WLOHV�
&,) FRVW��LQVXUDQFH��IUHLJKW
&,/66 &RPLWp�3HUPDQHQW�,QWHU�(WDWV�GH�/XWWH�FRQWUH�OD�6pFKHUHVVHGDQV�OH�6DKHO��,QWHU�JRYHUQPHQWDO�3HUPDQHQW�&RPPLWWHH�IRUWKH�&RPEDW�RI�'URXJKW�LQ�WKH�6DKHO�
&,5$' &HQWUH�GH�&RRSpUDWLRQ�,QWHUQDWLRQDOH�HQ�5HFKHUFKH$JURQRPLTXH�SRXU�OH�'pYHORSSHPHQW��&HQWHU�IRU�,QWHUQDWLRQDO&RRSHUDWLRQ�LQ�$JULFXOWXUDO�5HVHDUFK�IRU�'HYHORSPHQW�
&0'7 &RPSDJQLH�0DOLHQQH�SRXU�OH�'pYHORSSHPHQW�GHV�7H[WLOHV�0DOLDQ�&RPSDQ\�IRU�WKH�'HYOHRSPHQW�RI�7H[WLOHV�
&1*3 &RPLWp�1DWLRQDO�GH�*HVWLRQ�GHV�3HVWLFLGHV��1DWLRQDO&RPPLWWHH�IRU�3HVWLFLGH�0DQDJHPHQW�
&36 &RQWULEXWLRQ�SRXU�3UHVWDWLRQ�GH�6HUYLFH��&RQWULEXWLRQ�IRU6HUYLFH�'HOLYHU\�
&63 &RPLWp�6DKpOLHQ�GHV�3HVWLFLGHV��3HVWLFLGH�&RPPLWWHH�RI�WKH6DKHO�
'*'� 'LUHFWLRQ�*pQpUDOH�GHV�'RXDQHV
'*5& 'LUHFWLRQ�*pQpUDOH�GH�OD�5pJOHPHQWDWLRQ�HW�GX�&RQWU{OH
'1$ 'LUHFWLRQ�1DWLRQDOH�GH�O¶$JULFXOWXUH
'1$&31� 'LUHFWLRQ�1DWLRQDOH�GX�&RQWU{OH�GH�3ROOXWLRQV�HW�GHV�1XLVDQFHV
'1$05 'LUHFWLRQ�1DWLRQDOH�GH�O¶$SSXL�DX�0RQGH�5XUDO
'1, 'LUHFWLRQ�1DWLRQDOH�GHV�,QGXVWULHV
'16 'LUHFWLRQ�1DWLRQDOH�GH�OD�6DQWp
'16, 'LUHFWLRQ�1DWLRQDOH�GH�OD�6WDWLVWLTXH�HW�GH�O¶,QIRUPDWLTXH
'353$9 'LYLVLRQ�3UpYHQWLRQ�GHV�5LVTXHV�HW�3URWHFWLRQ�$QLPDOH�HW9pJpWDOH
(& (PXOVLILDEOH�&RQFHQWUDWH
(&2:$6 (FRQRPLF�&RPPXQLW\�RI�:HVW�$IULFDQ�6WDWHV
pT�� (TXLYDOHQW
(8 (XURSHDQ�8QLRQ
)$2� )RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ�RI�WKH�8QLWHG�1DWLRQV
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)2% )UHH�2Q�%RDUG
*$77 *HQHUDO�$JUHHPHQW�RQ�7UDGH�DQG�7DULIIV
*13 *URVV�1DWLRQDO�3URGXFW
KD KHFWDUH
,(5 ,QVWLWXW�G¶(FRQRPLH�5XUDOH
,1563 ,QVWLWXW�1DWLRQDO�GH�5HFKHUFKH�HQ�6DQWp�3XEOLTXH
,16$+ ,QVWLWXW�GX�6DKHO
,30 ,QWHJUDWHG�3HVW�0DQDJHPHQW
,30�&563 ,QWHJUDWHG�3HVW�0DQDJHPHQW���&ROODERUDWLYH�5HVHDUFK�6XSSRUW3URJUDP
NJ NLORJUDP
.5� .HQQHG\�5RXQG��
/ /LWHU
/(& /XWWH�(WDJpH�&LEOpH
0D[� 0D[LPXP
0LQ� 0LQLPXP
03&� 0DOL�3URWHFWLRQ�GHV�&XOWXUHV
1*2 1RQ�*RYHUQPHQWDO�2UJDQL]DWLRQ
2+91 2IILFH�GH�OD�+DXWH�9DOOpH�GX�1LJHU��2IILFH
352',0$/ 6RFLpWp�GHV�3URGXLWV�,QVHFWLFLGHV�GX�0DOL��6RFLHW\
5(&20$ 5HSUpVHQWDWLRQ�&RPPHUFLDOH�DX�0DOL��(FRQRPLF5HSUHVHQWDWLRQ�LQ�0DOL�
52&$)5(0, 5pVHDX�2XHVW�HW�&HQWUDO�$IULFDLQ�SRXU�OD�5HFKHUFKH�VXU�OH�0LO�:HVW�DQG�&HQWUDO�$IULFDQ�1HWZRUN�IRU�0LOOHW�5HVHDUFK�
52&$56 5pVHDX�2XHVW�HW�&HQWUDO�$IULFDLQ�SRXU�OD�5HFKHUFKH�VXU�OH6RUJKR��:HVW�DQG�&HQWUDO�$IULFDQ�1HWZRUN�IRU�6RUJKXP5HVHDUFK�
603& 6RFLpWp�0DOLHQQH�GHV�3URGXLWV�&KLPLTXHV��0DOLDQ�6RFLHW\�RI&KHPLFDO�3URGXFWV�
6139 6HUYLFH�1DWLRQDO�GH�3URWHFWLRQ�GHV�9pJpWDX[��1DWLRQDO�&URS3URWHFWLRQ�6HUYLFH�
79 7RQV�9LOODJHRLVHV��9LOODJH�*URXSV�
79$ 7D[H�VXU�OD�9DOHXU�$MRXWpH��9DOXH�$GGHG�7D[�
8/9 8OWUD�/RZ�9ROXPH
86�� 8QLWHG�6WDWHV�'ROODU
86$,' 8QLWHG�6WDWHV�$JHQF\�IRU�,QWHUQDWLRQDO�'HYHORSPHQW
8(02$ 8QLRQ�(FRQRPLTXH�HW�0RQpWDLUH�2XHVW�$IULFDLQ��(FRQRPLF�DQG0RQHWDU\�8QLRQ�RI�:HVW�$IULFD�
9$7 9DOXH�$GGHG�WD[
:+2 :RUOG�+HDOWK�2UJDQL]DWLRQ
:72 :RUOG�7UDGH�2UJDQL]DWLRQ
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3UHIDFH
7KH� VWXG\� RQ� Ä6RFLR�HFRQRPLF� $VVHVVPHQW� RI� 3HVWLFLGH� 8VH� LQ� 0DOL³
FRQGXFWHG�E\�DQ� LQWHU�GLVFLSOLQDU\�� LQWHU�DJHQF\�DQG�JHQGHU�VHQVLWLYH�WHDP�RI
SHVWLFLGH� SROLF\� H[SHUWV� WKDW� LQFOXGHV� 2�&�� $MD\L�� 0�� &DPDUD�� *�� )OHLVFKHU�
)��+DwGDUD� 0��6RZ��$��7UDURUp�XQG�+��YDQ�GHU�9DON��DGGV�DQRWKHU�H[DPSOH�WR
WKH� OLVW� RI� FRXQWU\� VWXGLHV� FRQGXFWHG� XQGHU� WKH� IUDPHZRUN� RI� WKH� 3HVWLFLGH
3ROLF\� 3URMHFW� DW� +DQQRYHU� 8QLYHUVLW\�� 7KH� VWXG\� LQ� 0DOL� LV� WKH� IRXUWK� VXFK
UHSRUW�IRU�$IULFD�
7KH� VWXG\� RI� 0DOL� LV� RI� SDUWLFXODU� LQWHUHVW� IURP� D� GHYHORSPHQW� HFRQRPLFV
SHUVSHFWLYH�DV�LW�DQDO\]HV�WKH�SHVWLFLGH�TXHVWLRQ�LQ�WKH�FRQWH[W�RI�DQ�HFRQRP\
WKDW�KDV�QRW�EHHQ�DEOH�WR�IUHH�LWVHOI�IURP�LWV�KLVWRULFDO�GHSHQGHQFH�RQ�D�VLQJOH
FURS�� FRWWRQ�� 7KH� UHSRUW� LPSUHVVLYHO\� SRUWUD\V� KRZ� WKH� VWUXFWXUDO� DGMXVWPHQW
SROLFLHV�RI�WKH�HDUO\�QLQHWLHV�KDYH�HIIHFWHG�FKDQJHV�LQ�PDQ\�FURSV�EXW�WKDW�DW
WKH�VDPH�WLPH�WKH�JRYHUQPHQW�NHHSV�LWV�KDQGV�RQ�FRWWRQ��7KLV�LV�QRW�VXUSULVLQJ
DV�FRWWRQ�UHPDLQV�WKH�PDMRU�VRXUFH�RI�IRUHLJQ�H[FKDQJH�RI�WKH�FRXQWU\��2Q�WKH
RWKHU� KDQG�� WKH� UHSRUW� DOVR� VKRZV� WKH� OLQN� EHWZHHQ�PDFUR�HFRQRPLF� SROLFHV
DQG�WKH�SHVWLFLGH�XVH�SUREOHP�LQ�D�FRXQWU\�LQ�:HVW�$IULFD��:KLOH�LQ�PDQ\�RI�WKH
RWKHU�FURSV�SURGXFWLYLW\�JDLQV�ZHUH�DFKLHYHG�ZLWKRXW� D� ULVH� LQ�SHVWLFLGHV� WKLV
WXUQHG� RXW� WR� EH� H[DFWO\� RSSRVLWH� LQ� FRWWRQ�� 7KURXJK� D� FRPSOH[� V\VWHP� RI
LQGLUHFW�DQG�KLGGHQ�VXEVLGLHV�IDUPHUV�KDYH�EHHQ�GULYHQ�LQWR�D�SHVWLFLGH�VSLUDO
UHVXOWLQJ�LQ�FRVWV�WR� WKH�QDWLRQDO�HFRQRP\��,W� LV�WKHVH� LQWHUUHODWLRQVKLSV�ZKLFK
DUH�PDGH� WUDQVSDUHQW� LQ�DQ�H[FHOOHQW�PDQQHU� LQ� WKH�0DOL� VWXG\��7KH� WHDP�RI
DXWKRUV�PXVW�EH�FRPPHQGHG�IRU�XQZLQGLQJ�WKHVH�FRPSOH[�LVVXHV�LQ�D�UHDGLO\
DFFHVVLEOH� DQG� HDVLO\� XQGHUVWDQGDEOH� ZD\�� 7KH\� VKRZ� WKDW� LW� LV� SRVVLEOH� WR
UHDFK� VXFK� FRQFOXVLRQV� HYHQ� WKRXJK� WKH� GDWD� EDVH� LV� VFDQW\�� 7KHUHIRUH� WKH
DXWKRUV¶� VHFRQG�PDMRU� FRQWULEXWLRQ� LV� WR� FOHDUO\� RXWOLQH� ZKHUH�PRUH� LQ�GHSWK
DQDO\VLV� ZRXOG� EH� RI� WUHPHQGRXV� YDOXH� IRU� QDWLRQDO� DQG� LQWHUQDWLRQDO
GHYHORSPHQW�RUJDQL]DWLRQV�ZKR�VXSSRUW�DJULFXOWXUDO�GHYHORSPHQW�LQ�0DOL�
7KH� VWXG\� SRVHV� D� FKDOOHQJH� WR� LPSURYH� WKH� SROLF\� SODQQLQJ� SURFHVV� RQ� WKH
VHFWRU�OHYHO�ZKHQ�LPSOHPHQWLQJ�UXUDO�GHYHORSPHQW�IUDPHZRUNV�

+DQQRYHU��)HEUXDU\����� +HUPDQQ�:DLEHO
,QVWLWXWH�RI�+RUWLFXOWXUDO�(FRQRPLFV
8QLYHUVLW\�RI�+DQQRYHU
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$FNQRZOHGJHPHQWV
7KLV� UHSRUW� VXPPDUL]HV� WKH� ILQGLQJV� RI� D� QLQH�PRQWK� FROODERUDWLYH� DFWLYLW\
EHWZHHQ� WKH� ,QVWLWXW� GX� 6DKHO� �,16$+��� %DPDNR�� DQG� WKH� *7=�8QLYHUVLW\� RI
+DQQRYHU�3HVWLFLGH� 3ROLF\� 3URMHFW�� 7KH� VWXG\� ZDV� VWDUWHG� DW� D� WLPH� ZKHQ� LW
EHFDPH� DSSDUHQW� WKDW� WUHQGV� LQ� SHVWLFLGH� XVH� VKRXOG� EH� DQDO\]HG� LQ� D
FRPSUHKHQVLYH�PDQQHU�WKDW�FRXOG�EHQHILW�DSSURSULDWH�GHFLVLRQ�PDNLQJ�LQ�0DOL
DQG�LQ�RWKHU�&,/666�FRXQWULHV�
7KLV�VWXG\�FRXOG�QRW�KDYH�EHHQ�FDUULHG�RXW�ZLWKRXW�WKH�KHOS�RI�PDQ\�SHUVRQV
LQYROYHG� LQ� WKH� ILHOGV� RI� DJULFXOWXUH�� HQYLURQPHQW�� KHDOWK� SURWHFWLRQ� DQG
HFRQRPLF� HYDOXDWLRQ� LQ� 0DOL�� :H� JUHDWO\� DFNQRZOHGJH� WKHLU� RSHQQHVV� DQG
ZLOOLQJQHVV� WR� GLVFXVV� SHVWLFLGH� XVH� DQG� SROLFLHV�� ,W� ZRXOG� EH� LPSRVVLEOH� WR
WKDQN� WKHP� LQGLYLGXDOO\� RQ� WKLV� SDJH�� 7KLV� JHQHUDO�� EXW� YHU\� VLQFHUH�
DFNQRZOHGJHPHQW�LV�DGGUHVVHG�WR�DOO�RI�WKHP�
2XU� VSHFLILF� JUDWLWXGH� JRHV� WR� WKH� 'LYLVLRQ� 3UpYHQWLRQ� GHV� 5LVTXHV� HW
3URWHFWLRQ�$QLPDOH� HW�9pJpWDOH� �'353$9�� DQG� WKH�'LUHFWLRQ�*pQpUDOH� GH� OD
5pJOHPHQWDWLRQ�HW�GX�&RQWU{OH�GX�6HFWHXU�$JULFROH��'*5&���ERWK�SDUW�RI� WKH
0LQLVWU\�RI�5XUDO�'HYHORSPHQW��WKH�'LUHFWLRQ�1DWLRQDOH�GH�O¶$VVDLQLVVHPHQW�HW
GX�&RQWU{OH� GHV�3ROOXWLRQV� HW� 1XLVDQFHV� �'1$&31�� RI� WKH�0LQLVWU\� RI�5XUDO
SODQQLQJ�� (TXLSPHQW�� (QYLURQPHQW� DQG� 8UEDQLVP�� WKH� &RPSDJQLH� 0DOLHQQH
SRXU� OH� 'pYHORSSHPHQW� GHV� 7H[WLOHV� �&0'7��� DQG� WKH� 2IILFH� GH� OD� +DXWH
9DOOpH�GX�1LJHU��2+91��
7KH� DFWLYH� VXSSRUW� GXULQJ� WKH� HQWLUH� VWXG\� E\� WKH� 6HFUHWDU\�*HQHUDO� RI� WKH
0LQLVWU\� RI� 5XUDO� 'HYHORSPHQW�� 0DPDGRX� *RwWD�� LV� KLJKO\� DSSUHFLDWHG�
$PDGRX� 'LDUUD� �,QVWLWXW� GX� 6DKHO�� DQG� &KHLNK� +DPDOODK� 6\OOD� �)$2�
FRQWULEXWHG� GXULQJ� PDQ\� GLIIHUHQW� VWDJHV� RI� WKLV� VWXG\�� 7KHLU� DVVLVWDQFH� LV
JUDWHIXOO\�DFNQRZOHGJHG�
)LQDQFLDO� VXSSRUW� IRU� WKLV� VWXG\� ZDV� SURYLGHG� E\� WKH� *OREDO� ,30� )DFLOLW\
�5RPH��� WKH� 6ZLVV� 'HYHORSPHQW� &RRSHUDWLRQ�� DQG� WKH� )$2� 3HVWLFLGH
0DQDJHPHQW�3URMHFW�IRU�WKH�6DKHO�
7KH� SDUWLFLSDQWV� LQ� WKH� ZRUNVKRS� RQ� SHVWLFLGH� XVH� DQG� SROLFLHV� LQ� 0DOL�� LQ
6HSWHPEHU� ������ FRQWULEXWHG� YDOXDEOH� LQVLJKWV� WR� WKLV� DVVHVVPHQW� IRU� ZKLFK
ZH�ZRXOG�OLNH�WR�WKDQN�WKHP�
7KH�DXWKRUV
)HEUXDU\�����
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6XPPDU\
0DOL�KDV�ZLWQHVVHG�D�SRVLWLYH�GHYHORSPHQW�RI�LWV�DJULFXOWXUDO�VHFWRU�LQ�WKH�ODVW
GHFDGH��7KH�GHYDOXDWLRQ�RI� WKH�&)$� IUDQF� LQ������VXSSRUWHG�DQ� LQFUHDVH�RI
GRPHVWLF� FHUHDO� SURGXFWLRQ� DQG� D� UHQHZHG� FRPSHWLWLYHQHVV� RI� H[SRUWV� RQ
LQWHUQDWLRQDO�PDUNHWV��0DOL�KDV�EHFRPH�WKH�VHFRQG�ODUJHVW�FRWWRQ�SURGXFHU�LQ
$IULFD�DIWHU�(J\SW�ZLWK�D�SURGXFWLRQ�RI�RYHU���������WRQV�LQ������
)RU�D�ORQJ�WLPH��WKH�XVH�RI�FKHPLFDO�SHVWLFLGHV�KDV�EHHQ�UHJDUGHG�DV�D�FUXFLDO
IDFWRU� IRU� FRQWUROOLQJ� SHVWV� DQG� LPSURYLQJ� DJULFXOWXUDO� SURGXFWLYLW\�� 7KLV� KDV
EHHQ� HVSHFLDOO\� WKH� FDVH� IRU� FRWWRQ� SURGXFWLRQ� ZKLFK� KDV� EHQHILWHG� IURP
SURPRWLRQ� RI� VXSHUYLVHG� SHVW� FRQWURO� E\� WKH� SDUDVWDWDO� GHYHORSPHQW
RUJDQL]DWLRQV�� +RZHYHU�� WKHUH� LV� OLPLWHG� NQRZOHGJH� DERXW� WKH� HQYLURQPHQWDO
DQG� HFRQRPLF� LPSDFWV� RI� FXUUHQW� SHVWLFLGH� SROLFLHV� DQG� LWV� SRWHQWLDO
DOWHUQDWLYHV�� 7KLV� VWXG\� SURYLGHV� DQ� LQ�GHSWK� DQDO\VLV� RI� WKH� HFRQRPLF� DQG
LQVWLWXWLRQDO�IDFWRUV�WKDW�VKDSH�SHVWLFLGH�XVH�DQG�SROLFLHV�LQ�WKH�FRXQWU\�
7KH�JRYHUQPHQW�DGRSWHG�D� OLEHUDOL]DWLRQ�SROLF\� LQ�DJULFXOWXUDO�GHYHORSPHQW� LQ
WKH� ����V�� 3URGXFW� PDUNHWLQJ� DQG� LQSXW� VXSSO\� ZHUH� SURJUHVVLYHO\� KDQGHG
RYHU� WR� WKH� SULYDWH� VHFWRU�� ZLWK� WKH� H[FHSWLRQ� RI� FRWWRQ�� 7KH� FRWWRQ
GHYHORSPHQW�DJHQFLHV�&0'7�DQG�2+91�KROG�PRQRSROLHV�IRU�WKH�PDUNHWLQJ�RI
FRWWRQ�DQG� IRU� LQSXW�VXSSO\� LQ�FRWWRQ�JURZLQJ�DUHDV��3HVWLFLGHV�DUH�GHOLYHUHG
RQ�FUHGLW� WR� IDUPHU�DVVRFLDWLRQV�� ,QSXW�FRVWV�DUH� UHFRYHUHG� IURP� WKH� UHFHLSWV
IDUPHUV�JHW�DIWHU�FRWWRQ�KDUYHVW�
3HVWLFLGHV� DUH� FRQVLGHUHG� JRRGV� RI� SULPDU\� QHFHVVLW\� IRU� DJULFXOWXUDO
SURGXFWLRQ� ZLWKLQ� WKH� UHJLRQDO� WUDGH� VFKHPHV�� ,PSRUWV� EHQHILW� IURP� UHGXFHG
WDULIIV�DQG�DUH�H[HPSWHG�IURP�VDOHV�WD[�
)ROORZLQJ�UHTXLUHPHQWV�VHW�E\�LQWHUQDWLRQDO�FRQYHQWLRQV�DQG�JOREDO�FRPPRGLW\
PDUNHWV�� 0DOL� LV� FXUUHQWO\� LQ� WKH� SURFHVV� RI� SXWWLQJ� UHJXODWRU\� PHDVXUHV� LQ
SODFH�WKDW�DOORZ�IRU�EHWWHU�FRQWURO�RI�LPSRUWV��GLVWULEXWLRQ�DQG�XVH�RI�SHVWLFLGHV�
$� UHJLRQDO� SHVWLFLGH� UHJLVWUDWLRQ� VFKHPH� ZDV� VHW� XS� DPRQJ� WKH� &,/66
FRXQWULHV�� 3HVWLFLGH� PDQDJHPHQW� LV� H[SHFWHG� WR� LPSURYH� DIWHU� DQ� LQWHU�
PLQLVWHULDO�FRPPLWWHH�ZLOO�KDYH�EHHQ�HVWDEOLVKHG�
3HVWLFLGH� LPSRUWV� LQFUHDVHG� VXEVWDQWLDOO\� GXULQJ� WKH� ODVW� GHFDGH�� 9ROXPHV
JUHZ�IURP������� WRQV� LQ������ WR������� WRQV� LQ������� ,Q�YDOXH� WHUPV�� LPSRUWV
LQFUHDVHG�IURP�DERXW���ELOOLRQ�&)$�IUDQFV�EHWZHHQ������DQG������WR�RYHU���
ELOOLRQ�&)$�IUDQFV�LQ�������7KH�VKDUH�RI�LQVHFWLFLGHV�LV�PRUH�WKDQ������RI�WKH
WRWDO� LPSRUWV�� 7KH� SHVWLFLGH� PDUNHW� LV� VWLOO� ODUJHU� WKDQ� WKH� GDWD� RQ� LPSRUW
JDWKHUHG�IURP�RIILFLDO�VWDWLVWLFV�VKRZ�EHFDXVH�RI�ORFDO�IRUPXODWLRQ�RI�SHVWLFLGHV
EDVHG�RQ�LPSRUWHG�DFWLYH�LQJUHGLHQWV�DQG�GXH�WR�DQ�XQNQRZQ�DPRXQW�RI�LOOHJDO
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LPSRUWV�� )RU� ������ WKH� PDUNHW� LV� HVWLPDWHG� WR� KDYH� UHDFKHG� ������ WRQV� RI
IRUPXODWHG�SHVWLFLGH�SURGXFWV�ZLWK�DQ�HVWLPDWHG�YDOXH�RI�DERXW����ELOOLRQ�&)$
IUDQFV��86������PLOOLRQ��
$ERXW� ����� RI� WRWDO� SHVWLFLGHV� LV� GLVWULEXWHG� E\� WKUHH� JRYHUQPHQW�FRQWUROOHG
RUJDQL]DWLRQV�� QDPHO\� &0'7�� 2+91� DQG� '1$05�� 3HVWLFLGH� XVH� LV
FRQFHQWUDWHG�RQ�D�IHZ�FURSV�DPRQJ�ZKLFK�FRWWRQ�ZLWK������RI�SHVWLFLGH�XVH�LV
WKH� PRVW� LPSRUWDQW�� ,QVHFWLFLGH� XVH� LQ� FRWWRQ� JUHZ� VXEVWDQWLDOO\� VLQFH� ����
EHFDXVH� RI� DUHD� H[SDQVLRQ� DQG� WKH� GHYHORSPHQW� RI� SHVW� UHVLVWDQFH� DQG
VHFRQGDU\� SHVWV�� ,QVHFWLFLGH� FRVWV� IRU� FRWWRQ� IDUPHUV� LQFUHDVHG� IURP� DERXW
�������&)$�IUDQFV�WR��������&)$�IUDQFV�SHU�KHFWDUH��+LJKHU�SURGXFHU�SULFHV
ZHUH�PDVNLQJ� WKH� LPSDFW� RI� LQFUHDVLQJ�SHVWLFLGH� FRVWV� DW� WKH� IDUP� OHYHO�� EXW
RQO\� XQWLO� WKH� UHFHQW� F\FOLFDO� GRZQZDUG� WUHQG� LQ� LQWHUQDWLRQDO� FRWWRQ�PDUNHWV
WRRN�SODFH�
3HVW� UHVLVWDQFH�DJDLQVW� SHVWLFLGHV�DQG�VHFRQGDU\�SHVW� GHYHORSPHQW� KDYH� WR
EH� UHFRJQL]HG� DV� VHULRXV� WKUHDWV� WR� WKH� FRPSHWLWLYHQHVV� RI� 0DOLDQ� FRWWRQ
SURGXFWLRQ�RQ�LQWHUQDWLRQDO�PDUNHWV��2Q�DYHUDJH��FRWWRQ�IDUPHUV�VSHQW�QHDUO\
��ELOOLRQ�&)$�IUDQFV�LQ������PRUH�RQ�LQVHFWLFLGHV�FRPSDUHG�WR�WKH�HDUO\�����V�
ZKHQ� FRUUHFWHG� IRU� WKH� DUHD� H[SDQVLRQ�� ,QFUHDVH� RI� SHVWLFLGH� XVH� KDV� EHHQ
DFFRPSDQLHG�E\�D�GHFUHDVH�LQ�FRWWRQ�\LHOGV��IXUWKHU�KXUWLQJ�SURILWDELOLW\�
$OWKRXJK�WKHUH�LV�D�ODFN�RI�TXDOLILHG� LQIRUPDWLRQ�DERXW�RWKHU�FURSV�� LW� � LV�FOHDU
WKDW�SHVWLFLGH�XVH�RQ�FHUHDOV�GLG�QRW� LQFUHDVH�GXULQJ� WKH� ODVW�GHFDGH�GHVSLWH
VXEVWDQWLDO� JURZWK� RI� FURS� \LHOGV� DQG� SURGXFWLRQ�� 7KH� ODFN� RI� GDWD� LV
SDUWLFXODUO\�SUREOHPDWLF�IRU�YHJHWDEOH�DQG�IUXLW�SURGXFWLRQ�ZKHUH�SHVWLFLGH�XVH
FRQGLWLRQV� DUH� RIWHQ� GHVFULEHG� DV� DQDUFKLF�� +HUELFLGH� XVH� GRPLQDWHV� LQ� ULFH
SURGXFWLRQ� DW� D� OHYHO� RI� ORZ� LQWHQVLW\�� 7KH� JRYHUQPHQW� SURYLGHV� VXEVLGL]HG
SHVWLFLGHV�IRU�FHUHDO�SURGXFWLRQ�DQG�PLJUDWRU\�SHVW�FRQWURO�LQ�WKH�IUDPHZRUN�RI
WKH�.5��SURJUDP�RI�WKH�-DSDQHVH�GRQRU�DJHQF\�
7KH�HYDOXDWLRQ�RI�WKH�H[WHUQDO�FRVWV�RI�FXUUHQW�SHVWLFLGH�XVH�OHYHOV�FRXOG�RQO\
EH� SDUWLDOO\� IXOILOOHG� GXH� WR� D� ODFN� RI� UHOLDEOH� VWDWLVWLFV�� 1HYHUWKHOHVV�� WKH
DYDLODEOH�GDWD�VKRZ�WKDW�WKH�WUXH�FRVWV�RI�SHVWLFLGHV�IRU�WKH�VRFLHW\�DW�ODUJH�DUH
DW�OHDVW������KLJKHU�WKDQ�WKH�SULYDWH�FRVWV�DFWXDOO\�SDLG�E\�WKH�IDUPHU��&RVWV�RI
SHVW� UHVLVWDQFH� DQG� VHFRQGDU\� SHVW� GHYHORSPHQW� DV� ZHOO� DV� KXPDQ� KHDOWK
FRVWV�DUH�WKH�PRVW�LPSRUWDQW�FRPSRQHQWV�
$OWHUQDWLYHV�WR�SHVWLFLGH�XVH�KDYH�EHHQ�DGRSWHG�RQO\�WR�D�OLPLWHG�VFDOH��&0'7
DGRSWHG�D�VFKHPH�RI�UHGXFHG�LQVHFWLFLGH�XVH��FDOOHG�³/XWWH�(WDJpH�&LEOpH´�RQ
DERXW�����RI� LWV�FRWWRQ�JURZLQJ�DUHD�� �)LQGLQJ�D� OHYHO�RI�SHVWLFLGH�XVH�ZKLFK
EULQJV�WKH�EHQHILWV�RI�FURS�SURWHFWLRQ�LQ�OLQH�ZLWK�D�UHGXFWLRQ�RI�QHJDWLYH�HIIHFWV
RI�SHVWLFLGHV�RQ�KXPDQ�KHDOWK�DQG�WKH�HQYLURQPHQW��$GRSWLRQ�RI�,30�KDV�WR�EH
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FRQVLGHUHG�DV�D�ORQJ�WHUP�VWUDWHJ\�IRU�WKH�IXWXUH�LQ�SHVW�PDQDJHPHQW�LQ�RUGHU
WR� VHFXUH� DJULFXOWXUDO� SURGXFWLYLW\� DQG� SURWHFW� WKH� HQYLURQPHQW� DQG� KXPDQ
KHDOWK�
3ROLFLHV�IRU�SURPRWLQJ�PRUH�UDWLRQDO�SHVWLFLGH�XVH�DQG�D�SURJUHVVLYH�DGRSWLRQ
RI�DOWHUQDWLYHV�WR�XQLODWHUDO�GHSHQGHQF\�RQ�FKHPLFDO�SHVWLFLGHV�VKRXOG�LQFOXGH
D� UHYHUVDO� RI� GLUHFW� DQG� LQGLUHFW� VXEVLGLHV� DQG� RWKHU� VXSSRUW� PHDVXUHV� IRU
SHVWLFLGHV�� IXUWKHU� WLJKWHQLQJ� RI� UHJXODWRU\� FRQWURO� DQG� HQIRUFHPHQW�� ZKLFK
QHHGV� FRPPLWPHQW� DQG� LQVWUXPHQWV� IRU� VXVWDLQDEOH� ILQDQFLQJ�� WKH
LQWHUQDOL]DWLRQ� RI� H[WHUQDO� FRVWV� LQWR� SHVWLFLGH� SULFHV� LQ� RUGHU� WR� SURYLGH
LQFHQWLYHV� IRU� UHGXFWLRQ� RI� XQQHFHVVDU\� XVH�� LQYHVWPHQW� LQ� UHVHDUFK� DQG
GHYHORSPHQW�RI�QRQ�FKHPLFDO�DOWHUQDWLYHV��DQG�WUDLQLQJ�DQG�DZDUHQHVV�UDLVLQJ
DPRQJ�IDUPHUV��H[WHQVLRQ�ZRUNHUV�DQG�FRQVXPHUV�
)XUWKHU� UHVHDUFK� VKRXOG� EH� FRQGXFWHG� RQ� WKH� HFRQRPLF� DQG� HQYLURQPHQWDO
LPSDFW� RI� GLIIHUHQW� FURS� SURWHFWLRQ� VWUDWHJLHV� DW� WKH� OHYHO� RI� LQGLYLGXDO� FURSV�
7KH�PRQLWRULQJ� V\VWHP� IRU� KHDOWK�DQG�HQYLURQPHQWDO� LPSDFW� RI� SHVWLFLGH�XVH
KDV� WR� EH� LPSURYHG� LQ� RUGHU� WR� DOORZ� PRUH� GHWDLOHG� HFRQRPLF� HYDOXDWLRQ� RI
SHVWLFLGH�H[WHUQDOLWLHV�
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5pVXPp
$X�FRXUV�GH�OD�GHUQLqUH�GpFHQQLH��OD�SURGXFWLRQ�DJULFROH�DX�0DOL�D�FRQQX�XQH
pYROXWLRQ�SRVLWLYH�QRWDEOH�� /D� GpYDOXDWLRQ�GX� IUDQF�&)$�HQ������D� VXSSRUWp
XQH� UHSULVH� GH� OD� SURGXFWLRQ� FpUpDOLqUH� DX� QLYHDX� QDWLRQDO� HW� D� DPpOLRUp� OD
FRPSpWLWLYLWp� GHV� H[SRUWDWLRQV� VXU� OHV� PDUFKpV� LQWHUQDWLRQDOHV�� /H� 0DOL� HVW
GHYHQX� OH� GHX[LqPH� SURGXFWHXU� GH� FRWRQ� JUDLQH� HQ� $IULTXH�� DSUqV� O¶(J\SWH�
DYHF�XQH�SURGXFWLRQ�GH���������WRQQHV�HQUHJLVWUpH�HQ������
/¶XWLOLVDWLRQ�GHV�SHVWLFLGHV�IXW�ORQJWHPSV�FRQVLGpUpH�FRPPH�XQ�IDFWHXU�FUXFLDO
GH� OXWWH� FRQWUH� OHV� QXLVLEOHV� HW� G¶DPpOLRUDWLRQ� GH� OD� SURGXFWLYLWp� DJULFROH�� &H
SKpQRPqQH� HVW� UHPDUTXDEOH� SDUWLFXOLqUHPHQW� SRXU� OHV� FXOWXUHV� GH� UHQWH�
FRPPH�OH�FRWRQ��TXL�RQW�EpQpILFLpHV�G¶XQH�SURPRWLRQ�GH� OXWWH�VXSHUYLVpH�SDU
OHV� VRFLpWpV� G¶HQFDGUHPHQW�� &HSHQGDQW�� SHX� HVW� FRQQX� GHV� HIIHWV
HQYLURQQHPHQWDX[� HW� pFRQRPLTXHV� GHV� SROLWLTXHV� DFWXHOOHV� G¶XWLOLVDWLRQ� GHV
SHVWLFLGHV�� RX� OHXUV� DOWHUQDWLYHV�� 8QH� DQDO\VH� DSSURIRQGLH� HVW� SUpVHQWpV� LFL
GHV� IDFWHXUV� pFRQRPLTXHV� HW� LQVWLWXWLRQQHOV� TXL� LQIOXHQFHQW� OD� SROLWLTXH� HW
O¶XWLOLVDWLRQ�GHV�SHVWLFLGHV�DX�0DOL�
/D� OLEpUDOLVDWLRQ�GX�VHFWHXU�DJULFROH� IXW�DPRUFpH�DX�PLOLHX�GHV�DQQpHV�����
SDU�XQH�VpULH�GH�UHVWUXFWXUDWLRQV�GHV�VHFWHXUV�pWDWLTXHV��(OOH�V
HVW�VROGpH�HQ
SDUWLFXOLHU� SDU� OD� SDUWLFLSDWLRQ� GHV� RSpUDWHXUV� pFRQRPLTXHV� SULYpV� GDQV� OD
FRPPHUFLDOLVDWLRQ�GHV�SURGXLWV��/D� ILOLqUH�FRWRQQLqUH�HVW� OD�VHXOH�j�pFKDSSHU
MXVTX
j�SUpVHQW�j�OD�OLEpUDOLVDWLRQ�GHV�SUL[�GHV�LQWUDQWV�HW�GX�FRWRQ�JUDLQH��/HV
SUL[� GX� FRWRQ� DX� SURGXFWHXU� FRQWLQXHQW� G
rWUH� IL[pV� SDU� OHV� VWUXFWXUHV
G¶HQFDGUHPHQW� SRXU� OH� FRWRQ�� OD� &0'7� HW� O¶2+91�� /HV� SURGXLWV
SK\WRVDQLWDLUHV�VRQW�HQ�JpQpUDO�FpGpV�DX[�SURGXFWHXUV�j�FUpGLW�HW�OHXU�SUL[�HVW
SUpOHYp�HQ�ILQ�GH�FDPSDJQH�VXU�OHV�UHYHQXV�UpDOLVpV�VXU�OD�YHQWH�GX�FRWRQ�
/HV�SHVWLFLGHV�VRQW�FODVVpV�SDUPL� OHV�SURGXLWV�GH�SUHPLqUH�QpFHVVLWp�SRXU� OD
SURGXFWLRQ�DJULFROH�DX�0DOL��3DU�FRQVpTXHQW�� LOV� EpQpILFLHQW� G¶XQH� WDULILFDWLRQ
UpGXLWH�j�O¶LPSRUWDWLRQ��HW�VRQW�H[�KRQRUpV�GH�OD�79$�
,QFLWp� SDU� GHV� FRQYHQWLRQV� LQWHUQDWLRQDOHV� HW� OD� JOREDOLVDWLRQ� GX�PDUFKp� GHV
SURGXLWV�DJULFROHV�� OH�0DOL�D�DFFHQWXp��DX�FRXUVH�GH� OD�GHUQLqUH�GpFHQQLH�� OH
UHQIRUFHPHQW� GHV�PHVXUHV� UpJOHPHQWDLUHV� SRXU� OH� FRQWU{OH� G¶LPSRUWDWLRQ�� GH
GLVWULEXWLRQ� HW� G¶XWLOLVDWLRQ� GHV� SHVWLFLGHV�� (Q� RXWUH�� XQ� V\VWqPH� UpJLRQDO
G¶KRPRORJDWLRQ�GH�FHV�SURGXLWV�D�pWp�PLV�HQ�SODFH�SDU�OHV�(WDWV�PHPEUHV�GX
&,/66�� 'HV� FKDQJHPHQWV� VXEVWDQWLHOV� VRQW� DWWHQGXV� GDQV� OD� JHVWLRQ� GHV
SHVWLFLGHV�DX�0DOL�QRWDPPHQW�DYHF�OD�FUpDWLRQ�GX�&RPLWp�1DWLRQDO�GH�*HVWLRQ
GHV�3HVWLFLGHV�TXL�HVW�XQH�VWUXFWXUH�LQWHUPLQLVWpULHOOH�
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/HV�LPSRUWDWLRQV�GH�SHVWLFLGHV�RQW�FRQVLGpUDEOHPHQW�DXJPHQWp�HQWUH������HW
������(OOHV�VRQW�SDVVpHV�GH�������j�������WRQQHV�GXUDQW�FHWWH�SpULRGH��/HV
YDOHXUV�GH�FHV�LPSRUWDWLRQV�VH�VRQW�FKLIIUpHV�j����PLOOLDUGV�GH�IUDQFV�&)$�HQ
������DORUV�TX¶HOOHV�Q¶pWDLHQW�TXH�G¶HQYLURQ���PLOOLDUGV�HQWUH������HW�������(Q
YDOHXU�� OHV� LQVHFWLFLGHV�FRQVWLWXHQW� OD�SDUW� OD�SOXV�LPSRUWDQWH�GHV�LPSRUWDWLRQV
GH�SHVWLFLGHV��UHSUpVHQWDQW�SOXV�GH�����GX�WRWDO�GHV�LPSRUWDWLRQV�
/¶HVWLPDWLRQ�GX�PDUFKp�WRWDO�GHV�SHVWLFLGHV�HVW�SOXV�pOHYpH��FDU�HOOH� LQFOXH�OD
IRUPXODWLRQ� ORFDOH� j� SDUWLU� GHV� PDWLqUHV� DFWLYHV� LPSRUWpHV�� DLQVL� TX¶XQH
TXDQWLWp� LQFRQQXH� G¶LPSRUWDWLRQV� LOOpJDOHV�� $LQVL�� HQ� ������ OH� YROXPH� GX
PDUFKp� pWDLW� HQYLURQ� GH� ����� WRQQHV� GH� SURGXLWV� IRUPXOpV�� DYHF� XQH� YDOHXU
HVWLPpH�j����PLOOLDUGV�GH�IUDQFV�&)$�����PLOOLRQV���(�8��
7URLV�VWUXFWXUHV�G¶(WDW�UHSUpVHQWHQW�j�HOOHV�VHXOHV�SOXV�GH������GH�O¶XWLOLVDWLRQ
WRWDOH� GHV� SHVWLFLGHV� DX� 0DOL�� OD� &0'7�� O¶2+91� HW� OD� '1$05�� /H� FRWRQ
GRPLQH�OD�ILOLqUH��FRQVRPPDQW������GH�O¶HQVHPEOH�GHV�SHVWLFLGHV��/¶XWLOLVDWLRQ
G¶LQVHFWLFLGHV�GDQV� OH�FRWRQ�D�EHDXFRXS�DXJPHQWp�GHSXLV�������j�FDXVH�GH
O¶H[SDQVLRQ�GH� OD� VXSHUILFLH� FXOWLYpH� HW� OH� GpYHORSSHPHQW� GH� OD� UpVLVWDQFH�HW
GHV�UDYDJHXUV�VHFRQGDLUHV��/HV�FR�WV�G¶LQVHFWLFLGHV�DX�QLYHDX�GX�SD\VDQ�VRQW
DXJPHQWpV� GH� ��� ���� IUDQFV�&)$�DX���� ���� IUDQFV�&)$�j� O¶KHFWDUH� GXUDQW
FHWWH� SpULRGH�� 0DLV� OHV� SUL[� SOXV� pOHYpV� GX� FRWRQ� RQW� FRPSHQVp� SRXU� XQH
JUDQGH� SDUWLH� O¶LPSDFW� G¶DFFURLVVHPHQW� GHV� FR�WV� GH� SHVWLFLGHV�� 7RXWHIRLV�
FHWWH�WHQGDQFH�FKDQJH�DFWXHOOHPHQW�DYHF�OD�GpWpULRUDWLRQ�GHV�FRXUV�GX�FRWRQ
VXU�OH�PDUFKp�LQWHUQDWLRQDO�
/D�UpVLVWDQFH�DX[�SHVWLFLGHV�HW�OH�GpYHORSSHPHQW�GHV�UDYDJHXUV�VHFRQGDLUHV
GHYUDLHQW�rWUH�UHFRQQXV�FRPPH�GHV�GDQJHUV�VpULHX[�SRXU� OD�FRPSpWLWLYLWp�GH
OD�SURGXFWLRQ�GX�FRWRQ�PDOLHQ�VXU�OHV�PDUFKpV�LQWHUQDWLRQDX[��/HV�SURGXFWHXUV
GH�FRWRQ�RQW�GpSHQVp��HQ�PR\HQQH�HW�HQ�WHQDQW�FRPSWH�GH�O¶H[SDQVLRQ�GH�OD
VXSHUILFLH�FXOWLYpH����PLOOLDUG�GH�IUDQFV�&)$�GH�SOXV�HQ�SHVWLFLGHV�HQ������SDU
UDSSRUW� DX� GpEXW� GHV� DQQpHV� ������ &HWWH� DXJPHQWDWLRQ� G¶XWLOLVDWLRQ� GHV
SHVWLFLGHV� j� pWp� DFFRPSDJQpH�SDU� XQH� UpGXFWLRQ� GHV� UHQGHPHQWV� GX� FRWRQ�
DIIHFWDQW�G¶DYDQWDJH�OHV�UHYHQXV�QHWWHV�
%LHQ� TX¶LO� H[LVWH� XQ� PDQTXH� GH� GRQQpHV� GpWDLOOpHV� SRXU� OHV� DXWUHV
VSpFXODWLRQV��LO�HVW�FODLU�TXH�O¶XWLOLVDWLRQ�GHV�SHVWLFLGHV�VXU�OHV�FpUpDOHV�Q¶D�SDV
DXJPHQWp�GXUDQW�OD�GHUQLqUH�GpFHQQLH��PDOJUp�XQH�DFFURLVVHPHQW�VXEVWDQWLHO
GHV� VXSHUILFLHV� FXOWLYpHV� HW� GHV� UHQGHPHQWV�� /H� PDQTXH� GH� GRQQpHV� HVW
SDUWLFXOLqUHPHQW� DLJX� SRXU� OHV� FXOWXUHV� PDUDvFKqUHV� R�� O¶XWLOLVDWLRQ� GHV
SHVWLFLGHV�HVW�VRXYHQW�TXDOLILpH�FRPPH�DQDUFKLTXH��'DQV�OD�SURGXFWLRQ�GX�UL]
OHV� KHUELFLGHV� GRPLQHQW�� PDLV� MXVTX¶j� PDLQWHQDQW� j� XQH� IDLEOH� LQWHQVLWp�� (Q
RXWUH��OH�JRXYHUQHPHQW�IRXUQL�GHV�SHVWLFLGHV�VXEYHQWLRQQpV�SRXU�OHV�FpUpDOHV



[YLL

VqFKHV� HW� SRXU� OXWWH� DQWLDFULGLHQQH� HW� DQWLDFULGLHQ�� GDQV� OH� FDGUH� GX� .5��
SURJUDPPH�G¶DSSXL�GX�JRXYHUQHPHQW�GX�-DSRQ�
/¶pYDOXDWLRQ� GHV� FR�WV� H[WHUQHV� GH� O¶XWLOLVDWLRQ� GHV� SHVWLFLGHV� Q¶D� SX� rWUH
HIIHFWXpH� TXH� SDUWLHOOHPHQW�� GXH� j� XQH� PDQTXH� GH� VWDWLVWLTXHV� ILDEOHV�
7RXWHIRLV�� OHV� GRQQpHV� GLVSRQLEOHV� PRQWUHQW� TXH� OHV� FR�WV� VRFLDOHV� GHV
SHVWLFLGHV� VRQW� DX� PRLQV� ���� SOXV� pOHYpV� TXH� OHV� FR�WV� SULYpV� SD\pV� HQ
DFWXHOOHPHQW�SDU� OHV�DJULFXOWHXUV��/HV�FRPSRVDQW� OHV�SOXV� LPSRUWDQWV�GH�FHV
FR�WV� FDFKpV� VRQW� OD� UpVLVWDQFH� DX[� SHVWLFLGHV�� OH� GpYHORSSHPHQW� GHV
QRXYHDX[�UDYDJHXUV�HW�OHV�FR�WV�GH�VDQWp�
'HV� DOWHUQDWLYHV� DX[� SHVWLFLGHV� RQW� pWp� DGRSWp� VHXOHPHQW� j� XQH� pFKHOOH
OLPLWpH�� /D�&0'7� DSSOLTXH� XQ� V\VWqPH� G¶XWLOLVDWLRQ� UpGXLWH� GH� SHVWLFLGHV�� OD
³/XWWH� (WDJpH� &LEOpH³�� VXU� HQYLURQ� ��� GH� VHV� VXSHUILFLHV� VRXV� FRWRQ�
&HSHQGDQW��LO�VHUD�GH�SOXV�HQ�SOXV�LPSRUWDQW�GH�WURXYHU�XQ�QLYHDX�G¶XWLOLVDWLRQ
GHV�SHVWLFLGHV� TXL� UpXQL� OHV� EpQpILFHV� HQ� SURWHFWLRQ� GHV� YpJpWDX[� DYHF� XQH
UpGXFWLRQ� GHV� HIIHW� QpIDVWHV� VXU� OD� VDQWp� KXPDLQH� HW� O¶HQYLURQQHPHQW�
/¶DGRSWLRQ� GH� OD� JHVWLRQ� LQWpJUpH� GHV� UDYDJHXUV� GHYUDLW� rWUH� FRQVLGpUpH
FRPPH� OD�VWUDWpJLH� IXWXUH�SRXU� OD�SURWHFWLRQ�GHV� YpJpWDX[�� DILQ�GH�G¶DVVXUHU
XQH� SURGXFWLRQ� DJULFROH� GXUDEOH� DLQVL� TXH� OD� SURWHFWLRQ� GHV� UHVVRXUFHV
QDWXUHOOHV�HW�OD�VDQWp�KXPDLQH�
3OXVLHXUV� PHVXUHV� GHYUDLHQW� rWUH� DGRSWpHV� SRXU� SURPRXYRLU� XQH� XWLOLVDWLRQ
SOXV�UDWLRQQHOOH�GHV�SHVWLFLGHV�HW�XQH�DGRSWLRQ�SURJUHVVLYH�GHV�DOWHUQDWLYHV�j
OD�GpSHQGDQFH�XQLTXH�VXU�OHV�SHVWLFLGHV�FKLPLTXHV��(OOHV�LQFOXHQW��OD�UpGXFWLRQ
GHV�VXEYHQWLRQV�GLUHFWHV�HW�LQGLUHFWHV�VXU�OHV�SHVWLFLGHV��OH�UHQIRUFHPHQW�GH�OD
OpJLVODWLRQ� HW� GX� FRQWU{OH� GH� O¶XWLOLVDWLRQ� GHV� SHVWLFLGHV�� GHPDQGDQW� XQ
HQJDJHPHQW� LPSRUWDQW� GH� O¶(WDW� HW� GHV� PR\HQV� GXUDEOHV� GH� ILQDQFHPHQW�
O¶LQWHUQDOLVDWLRQ� GHV� FR�WV� H[WHUQHV� GDQV� OHV� SUL[� GHV� SHVWLFLGHV�� DILQ� GH
SRXYRLU�GRQQHU�GHV�LQWHQVLYHV�j�OHXU�XWLOLVDWLRQ�SOXV�RSWLPDOH��O¶LQYHVWLVVHPHQW
GDQV� OD� UHFKHUFKH�HW� OH�GpYHORSSHPHQW�GHV�DOWHUQDWLYHV�QRQ�FKLPLTXHV��HW� OD
VHQVLELOLVDWLRQ�HW�IRUPDWLRQ�GHV�DJULFXOWHXUV��YXOJDULVDWHXUV�HW�FRQVRPPDWHXUV�
(Q�RXWUH�� LO�HVW�UHFRPPDQGp�TXH� OD�UHFKHUFKH�VRLW� UHQIRUFp�GDQV� OH�GRPDLQH
GH� O¶LPSDFW� pFRQRPLTXH� HW� HQYLURQQHPHQWDOH� GHV� VWUDWpJLHV� GLIIpUHQWHV� GH
SURWHFWLRQ� GHV� FXOWXUHV� GDQV� OHV� SULQFLSDOHV� ILOLqUHV�� /H� V\VWqPH� GH� VXLYL� GH
O¶LPSDFW� GHV� SHVWLFLGHV� VXU� OD� VDQWp� KXPDLQH� HW� O¶HQYLURQQHPHQW� GHYUDLW� rWUH
UHQIRUFp�� DILQ� GH� SHUPHWWUH� O¶pYDOXDWLRQ� SOXV� GpWDLOOpH� GHV� H[WHUQDOLWpV
pFRQRPLTXHV�GH�O¶XWLOLVDWLRQ�GH�FHV�SURGXLWV�



�� ,Q W URGXFW LRQ
$JULFXOWXUDO� LQWHQVLILFDWLRQ� LV� FRQVLGHUHG�� HVSHFLDOO\� VLQFH� WKH� GHYDOXDWLRQ� RI
WKH� &)$� IUDQF� LQ� ������ WR� EH� WKH� SUHIHUUHG� VWUDWHJ\� WR� PDLQWDLQ� DJULFXOWXUDO
FRPSHWLWLYHQHVV�DQG�HQVXUH�IRRG�VHFXULW\� LQ�WKH�$IULFDQ�6DKHO��DQG�LQ�0DOL� LQ
SDUWLFXODU�� 7KLV� LQWHQVLILFDWLRQ� LV� FKDUDFWHUL]HG� E\� DQ� LQFUHDVHG� XVH� RI
DJULFXOWXUDO� LQSXWV� VXFK�DV�SHVWLFLGHV�� ,Q� VSLWH�RI� WKHVH�GHYHORSPHQWV��$IULFD
DFFRXQWV�VWLOO�RQO\�IRU�D�YHU\�VPDOO�IUDFWLRQ�RI�ZRUOG�ZLGH�SHVWLFLGH�XVH��,Q�����
DQG�������WKH�FRQWLQHQW�UHSUHVHQWHG�DERXW����RI�WKH�JOREDO�SHVWLFLGH�PDUNHW
�:5,�� ������ )$2�� ������� +RZHYHU�� DYDLODEOH� VWDWLVWLFV� FHUWDLQO\� SURYLGH� DQ
XQGHUHVWLPDWH�RI�XVH�SDWWHUQV�LQ�VXE�6DKDUDQ�$IULFD��DV�KDV�EHHQ�VKRZQ�LQ�D
UHFHQW� VWXG\� RI� WKH� &,/66� FRXQWULHV� �YDQ� GHU� 9DON� DQG� 'LDUUD�� ������
0RUHRYHU�� OLWWOH� LV� NQRZQ� DERXW� WKH� HQYLURQPHQWDO� DQG� HFRQRPLF� LPSDFWV� RI
FXUUHQW�XVH�OHYHOV�LQ�WKLV�UHJLRQ�DV�SHVWLFLGH�XVH�LV�W\SLFDOO\�FRQFHQWUDWHG�RQ�D
IHZ�FDVK�FURSV��PRVWO\�IRU�H[SRUW�
7KH� JOREDOL]DWLRQ� RI� WKH� HFRQRP\�� DQG� WKH� LQFUHDVHG� DZDUHQHVV� DERXW� WKH
QHJDWLYH� LPSDFW� WKDW� SHVWLFLGHV� PD\� KDYH� RQ� KXPDQ� KHDOWK� DQG� WKH
HQYLURQPHQW�� KDYH� IRUFHG� GHYHORSLQJ� FRXQWULHV� DVSLULQJ� WR� LQFUHDVH� WKHLU
LPSRUWDQFH� RQ� WKH� ZRUOG� DJULFXOWXUDO� FRPPRGLW\� PDUNHWV� WR� UHYLVH� WKHLU
SUDFWLFHV�DQG�SROLFLHV�LQ�SHVWLFLGH�PDQDJHPHQW��7KLV�LV�DOVR�WKH�FDVH�LQ�0DOL�
ZKLFK� KDV� UHFHQWO\� UHLQIRUFHG� SHVWLFLGH� OHJLVODWLRQ� DQG� FRQWURO� DQG� LV
GHYHORSLQJ�VHYHUDO�LQLWLDWLYHV�WR�LPSOHPHQW�LQWHJUDWHG�SHVW�PDQDJHPHQW�
*LYHQ� WKH� LQFUHDVHG� LPSRUWDQFH� RI� SHVWLFLGHV� LQ� DJULFXOWXUDO� SURGXFWLRQ�
OLWWOH�DWWHQWLRQ�KDV�EHHQ�JLYHQ��LQ�0DOL�RU�DQ\�RWKHU�FRXQWU\�LQ�WKH�6DKHO�UHJLRQ�
WR� DQ� HYDOXDWLRQ� RI� WKH� HFRQRPLF� GHWHUPLQDQWV� RI� SHVWLFLGH� XVH� DQG� LWV
UHODWHG� SROLFLHV�� 7KH�SUHVHQW� VWXG\� DLPV� WR� SDUWO\� ILOO� WKLV� JDS� DQG� FRQWULEXWH
WR� WKH� HODERUDWLRQ� RI� D� QDWLRQDO� SHVW� PDQDJHPHQW� VWUDWHJ\�� ZLWKLQ� WKH
IUDPHZRUN�RI� VXVWDLQDEOH� IRRG� VHFXULW\�DQG�DJULFXOWXUDO� GHYHORSPHQW� LQ�0DOL�
6WXGLHV� WKDW� IROORZ� WKH�VDPH�REMHFWLYH�KDYH�EHHQ�HODERUDWHG� IRU� ,YRU\�&RDVW
�)OHLVFKHU�HW�DO���������$MD\L�������DQG�IRU�*KDQD��*HUNHQ�HW�DO���������
7KH� PHWKRGRORJ\� XVHG� LQ� WKLV� VWXG\� IROORZV� WKH� RQH� GHYHORSHG� E\� WKH
*7=�+DQQRYHU� 8QLYHUVLW\� 3HVWLFLGH� 3ROLF\� 3URMHFW� �$JQH� HW� DO��� ������� ,W� LV
EDVHG�RQ�WKH�DSSOLFDWLRQ�RI�HFRQRPLF�GHFLVLRQ�FULWHULD�WR�WKH�XVH�RI�SHVWLFLGHV�
ERWK� IRU� WKH� LQGLYLGXDO� DJULFXOWXUDO� SURGXFHU� DV� IRU� VRFLHW\� DV� D� ZKROH�� ,Q
DQDO\]LQJ� SROLFLHV� WKDW� FRQWULEXWH� WR� WKH� GLVWRUWLRQ� RI� SHVWLFLGH� XVH� IURP� LWV
VRFLDOO\�RSWLPDO�OHYHO��VHYHUDO�SULFH�DQG�QRQ�SULFH�IDFWRUV�KDYH�WR�EH�WDNHQ�LQWR
DFFRXQW��3HVWLFLGH� VXEVLGLHV� FDQ�DUWLILFLDOO\� ORZHU� WKH� SULFH� RI� SHVWLFLGHV� DQG
SURYLGH� LQFHQWLYHV� IRU� XQQHFHVVDU\� XVH�� 7KH� FXUUHQW� OHJDO� HQYLURQPHQW� DQG



� &KDSWHU����,QWURGXFWLRQ

UHJXODWRU\� IUDPHZRUN� PD\� EH� LQDGHTXDWH� DQG� G\VIXQFWLRQDO� ZKLFK� KDV� DQ
LPSDFW�RQ�WKH�RFFXUUHQFH�RI�HQYLURQPHQWDO�DQG�KHDOWK�GDPDJH��,Q�PRVW�FDVHV�
H[WHUQDO� FRVWV�DUH�QRW� LQFOXGHG� LQ� WKH�SULFH� RI� SHVWLFLGHV�ZKLFK� SUHVHQWV� WKH
HQG�XVHUV�ZLWK� LQDSSURSULDWH� LQFHQWLYHV�IRU�RYHUXVH�RI�SHVWLFLGHV��3ULRULWLHV�RI
RUJDQL]DWLRQV� GHDOLQJ� ZLWK� UHVHDUFK�� HGXFDWLRQ� DQG� H[WHQVLRQ� LQ� SHVW
PDQDJHPHQW� PLJKW� IDYRU� FKHPLFDO� FRQWURO� RYHU� RWKHU� WHFKQRORJLFDO� RSWLRQV�
4XDQWLWDWLYH�DQG�TXDOLWDWLYH�LQIRUPDWLRQ�RQ�WKH�PDJQLWXGH�RI�WKH�HFRQRPLF�DQG
LQVWLWXWLRQDO�GLVWRUWLRQV� WKDW�KDYH�DQ� LPSDFW�RQ�FXUUHQW�SHVWLFLGH�XVH� OHYHOV� LV
H[SHFWHG� WR� IDFLOLWDWH� GHFLVLRQ� PDNLQJ� DW� SROLF\� OHYHO� WRZDUG� PRUH� UDWLRQDO
SHVWLFLGH�SROLFLHV��7KH�REMHFWLYHV�RI�WKLV�VWXG\�DUH�WR�
�� UHYLHZ�SHVWLFLGH�XVH� LQ� WKH�PDLQ� DJULFXOWXUDO� VXE�VHFWRUV� DQG�HYDOXDWH� LWV

GHWHUPLQDQWV�
�� FDUU\�RXW�DQ�LQYHQWRU\�WKH�SULYDWH�DQG�H[WHUQDO�FRVWV�RI�SHVWLFLGH�XVH�
�� SURYLGH� HOHPHQWV� IRU� D� FRVW�EHQHILW� DQDO\VLV� RI� SHVWLFLGH� XVH� LQ� WKH�PDLQ

DJULFXOWXUDO�VXE�VHFWRUV�
�� FRQWULEXWH� WR� WKH� SROLWLFDO� GHFLVLRQ� PDNLQJ� SURFHVV� DERXW� VXVWDLQDEOH

DJULFXOWXUDO�GHYHORSPHQW�
7KH�UHSRUW�LV�RUJDQL]HG�DV�IROORZV�
&KDSWHUV���DQG���SURYLGH�D�GHVFULSWLRQ�RI�WKH�DJULFXOWXUDO�VHFWRU�LQ�0DOL��7KLV�LV
IROORZHG� E\� DQ� DQDO\VLV� RI� WKH� FKDQJHV� LQ� DJULFXOWXUDO� SROLFLHV� ZKLFK� KDYH
WDNHQ� SODFH� LQ� WKH� UHFHQW� SDVW� DQG� WKHLU� LQIOXHQFH� RQ� WKH� VHFWRU�� &KDSWHU� �
GHVFULEHV� WKH� UHJXODWRU\� IUDPHZRUN� IRU� SHVWLFLGH� SURGXFWLRQ�� GLVWULEXWLRQ� DQG
XVH�LQ�0DOL�
,Q�FKDSWHU���DQ�DWWHPSW�LV�PDGH�WR�TXDQWLI\�WKH�SHVWLFLGH�PDUNHW�LQ�0DOL�DQG�LWV
GHYHORSPHQW� RYHU� WKH� ODVW� ��� \HDUV�� 7KLV� LV� IROORZHG�E\� D� GHVFULSWLRQ� RI� WKH
PDLQ� DFWRUV� ZLWK� UHVSHFW� WR� SHVWLFLGH� GLVWULEXWLRQ� DQG� XVH� LQ� WKH� FRXQWU\�
&KDSWHU� �� SURYLGHV� D� PRUH� GHWDLOHG� DQDO\VLV� RI� SHVWLFLGH� XVH� LQ� WKH� PDLQ
DJULFXOWXUDO� VHFWRUV��&KDSWHU���DWWHPSWV� WR� LQYHQWRU\�DQG�TXDQWLI\� ERWK� GLUHFW
DQG�LQGLUHFW�FRVWV�RI�SHVWLFLGH�XVH�LQ�0DOL��&RQFOXVLRQV�DQG�UHFRPPHQGDWLRQV
FDQ�EH�IRXQG�LQ�FKDSWHU���
7KH�UHSRUW�LV�EDVHG�RQ�D�PRUH�GHWDLOHG�VWXG\�ZKLFK�ZDV�SXEOLVKHG�SUHYLRXVO\
LQ�)UHQFK�E\�WKH�,QVWLWXW�GX�6DKHO��&DPDUD�HW�DO����������:H�UHIHU�WR�WKDW�UHSRUW
IRU� D� PRUH� SURIRXQG� GLVFXVVLRQ� RI� VRPH� RI� WKH� VXEMHFWV�� HVSHFLDOO\� WKH
GHYHORSPHQW� RI� DJULFXOWXUDO� SURGXFWLRQ� DQG� WKH� DVVHVVPHQW� RI� H[WHUQDOLWLHV�
7KH� SHULRG� FRYHUHG� E\� WKLV� VWXG\� LV� IURP� ����� WR� ������ XQOHVV� VSHFLILHG
RWKHUZLVH�



�� &KDUDFWHU LV W L FV �RI � WKH �DJU LFX O WXUD O � VHFWRU

���� 7UHQGV�LQ�HFRQRPLF�GHYHORSPHQW
0DOL� EHORQJV� WR� WKH� JURXS� RI� WKH� OHDVW� GHYHORSHG� FRXQWULHV� LQ�:HVW� $IULFD�
6LQFH� D� ODUJH� SDUW� RI� WKH� FRXQWU\� LV� FRYHUHG� E\� WKH� 6DKDUD� GHVHUW� DQG� WKH
DGMDFHQW�6DKHO�]RQH��0DOL�KDV�VXIIHUHG�IURP�WKH�LPSDFWV�RI�WKH�GURXJKW�LQ�WKH
HDUO\� ����V�� $IWHU� PDFUR�HFRQRPLF� DGMXVWPHQW�� HFRQRPLF� GHYHORSPHQW
LPSURYHG�LQ�WKH�����V��*URVV�QDWLRQDO�SURGXFW��*13�� LQ������ZDV�86������
SHU�FDSLWD��KRZHYHU�JURZLQJ�DW�DQ�DYHUDJH�DQQXDO�UDWH�RI��������:RUOG�%DQN
������
2WKHU�LQGLFDWRUV�IRU�TXDOLW\�RI�OLIH�XQGHUOLQH�WKH�ORZ�OHYHO�RI�GHYHORSPHQW�ZKLFK
LV� KRZHYHU� VOLJKWO\� KLJKHU� WKDQ� LQ� PRVW� RI� WKH� QHLJKERULQJ� FRXQWULHV�� &KLOG
PDOQXWULWLRQ�VWDQGV�DW������RI�FKLOGUHQ�XQGHU�WKH�DJH�RI����)RUW\�IRXU�SHUFHQW
RI�PDOHV�DQG������RI� IHPDOHV�DERYH� WKH� DJH�RI� ��� DUH� LOOLWHUDWH��3RSXODWLRQ
JUHZ�DW�DQ�DYHUDJH�DQQXDO�UDWH�RI�������EHWZHHQ������DQG�������DQG������
EHWZHHQ������DQG�������:RUOG�%DQN�������
0RUH� WKDQ�����RI� WKH� WRWDO�SRSXODWLRQ�RI� ���PLOOLRQ� LV� UXUDO��$SSUR[LPDWHO\��
PLOOLRQ� UXUDO�SHRSOH�DUH�FRQVLGHUHG� WR�EH�HFRQRPLFDOO\�DFWLYH� �'16,������F��
$JULFXOWXUH�RFFXSLHV�����RI� WKLV�HFRQRPLFDOO\�DFWLYH�UXUDO�SRSXODWLRQ�� WKRXJK
RQO\�IRU�DERXW���PRQWKV�SHU�\HDU��/LNH�LQ�PDQ\�RWKHU�:HVW�$IULFDQ�FRXQWULHV�
WKHUH�LV�D�SRSXODWLRQ�PRYHPHQW�IURP�WKH�UXUDO�DUHDV�WR�WKH�FLWLHV��PRVWO\�E\�WKH
\RXQJHU�SHRSOH�
���� ,PSRUWDQFH� RI� WKH� DJULFXOWXUDO� VHFWRU� IRU� WKH� HFRQRP\� RI

0DOL
7KH� 0DOLDQ� HFRQRP\� GHSHQGV� WR� D� ODUJH� H[WHQW� RQ� WKH� DJULFXOWXUDO� VHFWRU�
$JULFXOWXUH� FRQWULEXWHV� VOLJKWO\� OHVV� WKDQ� KDOI� RI� WKH� JURVV� GRPHVWLF� SURGXFW
�*'3���7KLV�VKDUH�KDV�EHHQ�PRUH�RU�OHVV�FRQVWDQW�RYHU�WKH�ODVW����\HDUV��VHH
7DEOH������
)RRG�FURSV�PDNH�XS�WKH�ODUJHVW�IUDFWLRQ�RI�DJULFXOWXUDO�*'3�DWWDLQLQJ�����LQ
����� �7DEOH� ������ &RWWRQ� FRQWULEXWHG� ��� �� WR� DJULFXOWXUDO� *'3�� 7KHUH� LV� D
GRZQZDUG� WUHQG� LQ� WKH� LPSRUWDQFH� RI� IRRG� FURSV�� ZKLOH� WKH� FRQWULEXWLRQ� RI
FRWWRQ�KDV�LQFUHDVHG�RYHU�WKH�ODVW����\HDUV�



� &KDSWHU����&KDUDFWHULVWLFV�RI�WKH�DJULFXOWXUDO�VHFWRU

7DEOH����� &RQWULEXWLRQ� RI� WKH� GLIIHUHQW� HFRQRPLF� VHFWRUV� WR� *'3� �LQ
ELOOLRQ�&)$�IUDQFV��FRQVWDQW�SULFHV�RI������

<HDU 7RWDO�*'3 6KDUH�RI�WRWDO�*'3�����FRYHUHG�E\��
�IDFWRU�FRVWV� $JULFXOWXUH 0LQLQJ ,QGXVWU\ 6HUYLFHV

���� ��� �� � �� ��
���� ��� �� � �� ��
���� ��� �� � �� ��
���� ��� �� � �� ��
���� ��� �� � �� ��
���� ��� �� � �� ��
���� ��� �� � �� ��
���� ��� �� � �� ��
���� ��� �� � �� ��
���� ��� �� � �� ��
���� ��� �� � �� ��
6RXUFH� '16,������D�
$JULFXOWXUDO� FRPPRGLWLHV� UHSUHVHQW� PRUH� WKDQ� ���� RI� WRWDO� H[SRUWV� LQ� ����
�7DEOH�������+RZHYHU��WKHLU�UHODWLYH�FRQWULEXWLRQ�LV�GHFUHDVLQJ�LQ�IDYRU�RI�PLQLQJ
SURGXFWV��$OPRVW�DOO�RI�WKH�DJULFXOWXUDO�H[SRUWV�LV�FRWWRQ��!�������

7DEOH����� &RQWULEXWLRQ�RI�WKH�GLIIHUHQW�VXE�VHFWRUV�WR�DJULFXOWXUDO�*'3
<HDU&URS

�� �� �� �� �� �� �� �� �� ��
$JULFXOWXUDO�*'3�ELOOLRQ�&)$�IUDQFV�FRQVWDQW������SULFHV� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
)RRG�FURSV��H[FHSWULFH����� �� �� �� �� �� �� �� �� �� ��

5LFH���� � � � � � � � �� � ��
&DVK�FURSV��H[FHSWFRWWRQ������ � � � � � � � � � �
&RWWRQ���� �� �� �� �� � �� �� �� �� ��
/LYHVWRFN
)LVKHULHV
)UXLWV��IRUHVW�SURGXFWV
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��PLOOHW��VRUJKXP��PDL]H��SRWDWR��EHDQV��\DP��FDVVDYD��IRQLR
��JURXQGQXW��WREDFFR��ZKHDW
6RXUFH� '16,������D�



&KDSWHU����&KDUDFWHULVWLFV�RI�WKH�DJULFXOWXUDO�VHFWRU �

+RUWLFXOWXUDO�H[SRUWV�KDYH�LQFUHDVHG�RYHU�WKH�ODVW�\HDUV��QRWDEO\�JUHHQ�EHDQV
DQG�PDQJR��7KH�H[SRUW�RI�FHUHDOV�VKRZV�ODUJH�IOXFWXDWLRQV�EHWZHHQ�WKH�\HDUV
EHFDXVH�RI�WKH�FOLPDWLF�YDULDWLRQV�

7DEOH����� 7KH� VKDUH� RI� YDULRXV� SURGXFWV� DV� D� SHUFHQWDJH� RI� WRWDO
H[SRUWV�DQG�WRWDO�LPSRUWV��IURP������WR������

<HDU3URGXFWV
�� �� �� �� ��

7RWDO�H[SRUWV
�LQ�ELOOLRQ�&)$�IUDQFV�

��� ��� ��� ��� ���

RI�ZKLFK�
$JULFXOWXUDO�SURGXFWV�
���� �� �� �� �� ��
/LYHVWRFN�DQG�ILVKHULHV���� �� �� �� �� ��
*ROG�DQG�GLDPRQGV���� �� �� �� �� ��
2WKHUV�
���� � � � � �

7RWDO�LPSRUWV
�LQ�ELOOLRQ�&)$�IUDQFV�

��� ��� ��� ��� ���

RI�ZKLFK��
)RRG�SURGXFWV���� ���� ���� ���� ���� ����

1RWH��WKH�H[SRUW�RI�IUXLWV��YHJHWDEOHV�DQG�FHUHDOV�LV�LQFOXGHG�LQ�WKH�VHFWLRQ�©2WKHUVª
6RXUFH� '16,������E�
7KH� KLJK� LPSRUWDQFH� RI� FRWWRQ� IRU� WKH� HFRQRP\� RI� 0DOL� LV� XQGHUOLQHG� E\
FRPSDULQJ� FRWWRQ� UHYHQXHV� ZLWK� WKH� WRWDO� LPSRUWV� DQG� JRYHUQPHQW� UHYHQXHV
�7DEOH�$�����LQ�WKH�DQQH[���5HFHLSWV�IURP�FRWWRQ�H[SRUWV�FRQWULEXWH�PRUH�WKDQ
���� WR� WKH� ILQDQFLQJ� RI� WRWDO� LPSRUWV�� DQG� DUH� ZRUWK� PRUH� WKDQ� ���� RI
JRYHUQPHQW� UHYHQXHV�� 7KLV� IUDFWLRQ� LV� IDLUO\� VWDEOH�� DQG� QR� FOHDU� SRVLWLYH� RU
QHJDWLYH�WUHQG�FDQ�EH�GLVFHUQHG�RYHU�WKH�ODVW�GHFDGH�
���� $JULFXOWXUDO�SURGXFWLRQ�LQ�0DOL
$ERXW������RI�WKH�WRWDO�DUHD�RI�����������VTXDUH�NLORPHWHU�OLHV�LQ�WKH�6DKDUD
GHVHUW�� ZLWK� OHVV� WKDQ� ���� PP� DQQXDO� UDLQIDOO�� /LYHVWRFN� NHHSLQJ� IRU
VXEVLVWHQFH� LV� WKH� PDLQ� HFRQRPLF� DFWLYLW\� LQ� WKDW� UHJLRQ�� $JULFXOWXUH� LV� LQ
SULQFLSOH�IHDVLEOH�LQ�WKH�UHPDLQLQJ�DUHD�RI�WKH�FRXQWU\��4XDQWLW\�DQG�SDWWHUQ�RI
DQQXDO�UDLQIDOO�GHWHUPLQH�WKH�FURSSLQJ�SDWWHUQ��VHH�7DEOH�������
����������������������������������������
��0RUH�GHWDLOV�DUH�IRXQG�LQ�&DPDUD�HW�DO���������



� &KDSWHU����&KDUDFWHULVWLFV�RI�WKH�DJULFXOWXUDO�VHFWRU

7DEOH����� $JUR�HFRORJLFDO�]RQHV�LQ�0DOL
=RQH 6KDUH�RIWRWDO�DUHDLQ��

$QQXDOUDLQIDOO�LQPP
0DLQ�FURSV 3UREOHPV

6DKHO �� ����±���� 0LOOHW��VRUJKXP��IRQLR�ULFH��JURXQGQXW 6RLO�GHJUDGDWLRQ�GXH�WRGHPRJUDSKLF�SUHVVXUHRQ�ODQG
6XGDQ �� ����±���� 0LOOHW��VRUJKXP�FRWWRQ��PDL]H��ULFH�YHJHWDEOHV

5HGXFWLRQ�RI�VRLO�IHUWLOLW\

6XGDQR�JXLQHDQ � !���� &RWWRQ��VRUJKXP�JURXQGQXW��ULFH�YHJHWDEOHV��IUXLWV
3UHVHQFH�RI�WVH�WVH�IO\KDPSHUV�DJULFXOWXUDOGHYHORSPHQW

'HOWD�RIWKH�1LJHU � ����±���� 5LFH��VRUJKXP�YHJHWDEOHV 5DWLRQDO�PDQDJHPHQW�RILUULJDWLRQ

7KH� PDLQ� FURSV� EHLQJ� SURGXFHG� LQ� 0DOL� DUH� FHUHDOV� DQG� FRWWRQ�� &HUHDO
SURGXFWLRQ� KDV� JUHDWO\� LQFUHDVHG�� VKRZLQJ� DSSUR[LPDWHO\� ����� JURZWK� RYHU
WKH� ODVW� GHFDGH� IRU� WKH� ILYH� PDMRU� FHUHDO� FURSV� �7DEOH� ������ 7KLV� JURZWK� LV
PDLQO\� GXH� WR� WZR� IDFWRUV�� <LHOGV� IRU� DOO� FHUHDOV� LPSURYHG� RQ� DYHUDJH�
FRPELQHG�ZLWK� WKH� LQFUHDVHG� LPSRUWDQFH�RI� KLJK�\LHOGLQJ� FURSV�� VXFK�DV� ULFH
DQG�PDL]H�� DW� WKH� H[SHQVH� RI� ORZHU�\LHOGLQJ� RQHV�� VXFK� DV� PLOOHW�� 7KH� WRWDO
DUHD� EHLQJ� FXOWLYDWHG� ZLWK� FHUHDOV� KDV� DFWXDOO\� GHFUHDVHG� E\� ���� RYHU� WKH
VDPH�SHULRG��DQG�DPRXQWHG�WR�DERXW�����PLOOLRQ�KD�LQ�������,Q� WHUPV�RI� IRRG
DYDLODELOLW\��0DOL�LV�QRZ�VHOI�VXIILFLHQW�LQ�FHUHDOV�DQG�LW�H[SRUWV�VRPH�TXDQWLWLHV
WR�QHLJKERULQJ�FRXQWULHV�
7KH� SURGXFWLRQ� RI� WKH� PDMRU� FDVK� FURS� LQ� 0DOL�� FRWWRQ�� KDV� DOPRVW� GRXEOHG
VLQFH�������7DEOH�������&RQWUDU\�WR�WKH�LPSURYHG�SHUIRUPDQFH�RI�WKH�FHUHDOV�
FRWWRQ�SURGXFWLRQ�JURZWK�LV�HQWLUHO\�GXH�WR�DUHD�H[SDQVLRQ��JRLQJ�IURP��������
KD� LQ� ����� WR� �������� KD� LQ� ������� &RWWRQ� \LHOGV� KDYH� DFWXDOO\� GURSSHG� E\
����RYHU�WKH�VDPH�SHULRG�
&RPSUHKHQVLYH� QDWLRQDO� VWDWLVWLFV� IRU� IUXLWV� DQG� YHJHWDEOHV� DUH� QRW� \HW
DYDLODEOH��+RZHYHU��PDUNHW�HVWLPDWHV� VXJJHVW� DQ� LPSRUWDQW� JURZWK� IRU� WKHVH
FURSV�DV�ZHOO��HVSHFLDOO\�RYHU�WKH�ODVW���\HDUV�



&KDSWHU����&KDUDFWHULVWLFV�RI�WKH�DJULFXOWXUDO�VHFWRU �

7DEOH����� 3URGXFWLRQ�DQG�\LHOG�RI�WKH�PDLQ�FURSV�������WR�����
*URZLQJ�VHDVRQ&URS

����� ����� ����� ����� ����� ����� ����� ����� �����
$UHD��[������KD�
5LFH ��� ��� ��� ��� ��� ��� ��� ��� ���
0LOOHW ���� ���� ���� ���� ���� ���� ��� ��� ���
0DL]H ��� ��� ��� ��� ��� ��� ��� ��� ���
6RUJKXP ��� ��� ��� ���� ��� ��� ��� ��� ���
)RQLR �� �� �� �� �� �� �� �� ��
&RWWRQ ��� ��� ��� ��� ��� ��� ��� ��� ���

7RWDO�SURGXFWLRQ��[�����WRQV�
5LFH ��� ��� ��� ��� ��� ��� ��� ��� ���
0LOOHW ��� ��� ��� ��� ��� ��� ��� ��� ���
0DL]H ��� ��� ��� ��� ��� ��� ��� ��� ���
6RUJKXP ��� ��� ��� ��� ��� ��� ��� ��� ���
)RQLR �� �� �� �� �� �� �� �� ��
&RWWRQ ��� ��� ��� ��� ��� ��� ��� ��� ���

$YHUDJH�\LHOG��WRQV�KD�
5LFH ���� ���� ���� ���� ���� ���� ���� ���� ����
0LOOHW ��� ��� ��� ��� ��� ��� ��� ��� ���
0DL]H ��� ��� ��� ��� ��� ��� ��� ��� ���
6RUJKXP ��� ��� ��� ��� ��� ��� ��� ��� ���
)RQLR ��� ��� ��� ��� ��� ��� ��� ��� ���
&RWWRQ ���� ���� ���� ���� ���� ���� ���� ���� ����
6RXUFHV� &36���������'1$05�������������

���� 6XPPDU\
$JULFXOWXUH� LV�DQ� LPSRUWDQW�VHFWRU�RI� WKH�0DOLDQ�HFRQRP\��FRQWULEXWLQJ�QHDUO\
KDOI� RI� WKH� *'3�� 'HVSLWH� WKH� FOLPDWLF� ULVNV� DQG� WKH� GHSHQGHQFH� RQ� ZRUOG
PDUNHWV� IRU� WKH� PDLQ� FDVK� FURS�� LW� LV� HYLGHQW� WKDW� DJULFXOWXUDO� GHYHORSPHQW
UHPDLQV� WKH� PDLQ� SLOODU� LQ� IXWXUH� HFRQRPLF� GHYHORSPHQW�� (VSHFLDOO\� FRWWRQ
KROGV�DQ�H[FHSWLRQDO�SRVLWLRQ�ZLWK�UHJDUG�WR�H[SRUW�UHYHQXH�
&RWWRQ� DQG� ULFH� SURGXFWLRQ� KDYH� VKRZQ� GUDPDWLF� LQFUHDVHV� GXULQJ� WKH� ODVW
GHFDGH��+RZHYHU��WKH�DUHD�LQFUHDVH�PDVNV�WKH�GHFOLQLQJ�WUHQG�LQ�FRWWRQ�\LHOGV
ZKLFK�LV�OLNHO\�WR�KXUW�IXWXUH�SURILWDELOLW\�
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$IWHU�LQGHSHQGHQFH�LQ�������0DOL�DGRSWHG�D�VRFLDOLVW�V\VWHP�FKDUDFWHUL]HG�E\
D�ODUJH�LQIOXHQFH�RI�WKH�VWDWH�RQ�DJULFXOWXUDO�SURGXFWLRQ�DQG�WUDGH��&RPPRGLW\
SULFHV� ZHUH� IL[HG� E\� WKH� JRYHUQPHQW�� DQG� JHQHUDOO\� NHSW� ORZ� WR� EHQHILW
FRQVXPHUV� LQ� WKH� FLWLHV�� ,Q� WKH�PLG�����V��PDLQO\� GXH� WR� WKH� EXUGHQ�RI� KLJK
H[WHUQDO�GHEW�� WKH�JRYHUQPHQW�VWDUWHG�WR�ZLWKGUDZ�IURP�GLUHFW�HQJDJHPHQW� LQ
HFRQRPLF�DFWLYLWLHV��)RU� LQVWDQFH�� WKH�SURGXFWLRQ�DQG�FRPPHUFLDOL]DWLRQ�RI�DOO
DJULFXOWXUDO� FRPPRGLWLHV�� H[FHSW� FRWWRQ� DQG� WREDFFR�� ZDV� OLEHUDOL]HG� DV� RI
������ 5HIRUPV� XQGHU� WKH� $GMXVWPHQW� 3URJUDP� IRU� WKH� $JULFXOWXUDO� 6HFWRU�
ZKLFK�ZDV�LQLWLDWHG�LQ������DQG�VXSSRUWHG�E\�WKH�:RUOG�%DQN��IXUWKHU�DLPHG�WR
LQFUHDVH� SURGXFWLYLW\� DQG� FRPSHWLWLYHQHVV�� 3ULYDWH� LQLWLDWLYH� LV� QRZ� DFWLYHO\
SURPRWHG�
���� 7UDGH�SROLF\
7KH�FXUUHQW�WUDGH�SROLF\�RI�0DOL� LV��DSDUW�IURP�HQVXULQJ�WKH�VXSSO\�RI�QDWLRQDO
PDUNHWV�� IRFXVHG�RQ�WKH�SURPRWLRQ�RI�H[SRUW�SURGXFWV��:LWKLQ� WKH�DJULFXOWXUDO
VHFWRU��SROLFLHV�DLP�WR�VWUHQJWKHQ�SURGXFWLYLW\�DQG�FRPSHWLWLYHQHVV�DV�ZHOO�DV
WKH� SURPRWLRQ� RI� WKH� SURGXFWLRQ� RI� D� GLYHUVLILHG� UDQJH� RI� DJULFXOWXUDO� H[SRUW
FRPPRGLWLHV�
0DOL�EHFDPH�PHPEHU�RI�*$77�LQ������DQG�VXEVHTXHQWO\�RI�WKH�:72�LQ������
,W� LV�FRQVLGHUHG�D�³OHDVW�GHYHORSHG�FRXQWU\´�ZLWKLQ�:72��DQG�EHQHILWV� IURP�D
GLIIHUHQWLDO� DQG� PRUH� IDYRUDEOH� WUHDWPHQW�� 0DOL� LV� DOVR� D� PHPEHU� RI� WKH
(FRQRPLF�&RPPXQLW\�RI�:HVW�$IULFDQ�6WDWHV��(&2:$6���(&2:$6�SURPRWHV
WKH�OLEHUDOL]DWLRQ�RI�LQWHU�FRPPXQLW\�WUDGH��WKURXJK�WKH�VXSSUHVVLRQ�RI�DOO�QRQ�
WDULII� EDUULHUV� DQG� D� SURJUHVVLYH� UHGXFWLRQ� RI� WDULII� EDUULHUV� IRU� SURGXFWV
RULJLQDWLQJ�LQ�(&2:$6�FRXQWULHV�
6LPLODUO\�� WKH� 8QLRQ� (FRQRPLTXH� HW� 0RQpWDLUH� 2XHVW�$IULFDLQ� �8(02$��� RI
ZKLFK�WKH�FRXQWU\� LV�DOVR�D�PHPEHU��DGYRFDWHV� WKH� IUHH�FLUFXODWLRQ�RI�JRRGV�
VHUYLFHV�� FDSLWDO� DQG� SHUVRQV� ZLWKLQ� WKH� 8QLRQ�� $� FRPPRQ� WDULII�� WKH� ³7DULI
([WpULHXU� &RPPXQ´� �7(&��� LV� VLQFH� ����� DSSOLHG� WR� PRVW� SURGXFWV� EHLQJ
LPSRUWHG�IURP�RXWVLGH�WKH�8(02$�]RQH��7DEOH������
,PSRUWV� RI� DJULFXOWXUDO� FRPPRGLWLHV� IURP� ZLWKLQ� WKH� 8(02$� DUH� H[HPSWHG
IURP� FXVWRPV� GXW\�� 7KLV� LV� DOVR� WKH� FDVH� IRU� LQGXVWULDO� SURGXFWV� ZKLFK� KDYH
EHHQ� SURGXFHG� IRU� D� ODUJH� SDUW� ZLWKLQ� WKH� 8QLRQ� �LI� ���� RI� UDZ� PDWHULDOV
RULJLQDWHV� IURP�� RU� DQ� DGGHG� YDOXH� RI� ���� KDV� EHHQ� DFKLHYHG�� ZLWKLQ� WKH
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8QLRQ���7KH�ODWWHU�LV�SUREDEO\�WKH�FDVH�IRU�FHUWDLQ�SHVWLFLGHV�ZKLFK�KDYH�EHHQ
IRUPXODWHG�ZLWKLQ�WKH�8(02$�]RQH��H�J��LQ�6HQHJDO�RU�&{WH�G¶,YRLUH��
:KLOH� LQWHUPHGLDWH� SURGXFWV� DUH� JHQHUDOO\� WD[HG� DV� &DWHJRU\� �� JRRGV�
DJULFXOWXUDO�LQSXWV��LQFOXGLQJ�SHVWLFLGHV��DQG�PDFKLQHU\�LPSRUWHG�IURP�RXWVLGH
WKH�8(02$�]RQH�DUH�FRQVLGHUHG�WR�EH�JRRGV�RI�ILUVW�QHFHVVLW\��DQG�WD[HG�DV
&DWHJRU\���SURGXFWV�
9DOXH� DGGHG� WD[� �9$7�� LV� SUHVHQWO\� DOVR� EHLQJ� KDUPRQL]HG� WR� D� FRPPRQ
8(02$� OHYHO� ZKLFK� ZRXOG� OLH� VRPHZKHUH� EHWZHHQ� ��� DQG� ����� +RZHYHU�
9$7�LV�QRW�EHHQ�DSSOLHG�WR�DJULFXOWXUDO�LQSXWV��7DEOH������

7DEOH����� ,PSRUW� WDULIIV� LQ�0DOL� �LQ����IRU�DOO�FDWHJRULHV�RI�SURGXFWV��DV
RI���-DQXDU\�������

7\SH�RI�WD[3URGXFW�FDWHJRU\
'' 3&6 3& 56 7'3�	�7&,

� *RRGV�RI�VRFLDO�FKDUDFWHU��H�J�PHGLFLQHV��ERRNV��IRRG� � ��� ��� �
� *RRGV�RI�ILUVW�QHFHVVLW\��UDZPDWHULDOV��FDSLWDO�HTXLSPHQW � � ��� �
� ,QWHUPHGLDU\�SURGXFWV �� ��� ��� �
� *RRGV�IRU�ILQDO�FRQVXPSWLRQ��RWKHUJRRGV �� ��� ��� �

3URGXFWV��OHYHOVDQG�GXUDWLRQ�RIWKHVH�WDULIIVGHWHUPLQHG�E\WKH�&RXQFLO�RI0LQLVWHUV

''�  � FXVWRPV� GXW\�� 3&6�  � FRPPXQLW\� �8(02$�� VROLGDULW\� WD[�� 3&�  � WD[� JRLQJ� WR(&2:$6��56� �VWDWLVWLFDO�OHY\��7'3� �GHJUHVVLYH�SURWHFWLRQ�WD[��7&,� �YDULDEOH�LPSRUW�WD[�7D[H�&RQMRQFWXUHOOH�j�O¶,PSRUWDWLRQ��
6RXUFH� &XVWRPV�'LUHFWRUDWH��6RXV�GLUHFWLRQ�GHV�UHFHWWHV�HW�GHV�pWXGHV�
7DEOH�����VKRZV�WKH�GHYHORSPHQW�RI�LPSRUW�WD[HV�RQ�DJULFXOWXUDO� LQSXWV��VXFK
DV� SHVWLFLGHV�� VLQFH� ������ $SDUW� IURP� D� WHPSRUDU\� LQFUHDVH� LQ� ������ LPSRUW
WD[HV� KDYH�EHHQ� UHODWLYHO\� VWDEOH�� DQG� DUH� QRZ� ������ )RU� FHUWDLQ� SHVWLFLGHV
IRUPXODWHG�ZLWKLQ�WKH�8(02$�]RQH��LPSRUW�WD[HV�ZRXOG�RQO\�DPRXQW�WR������
LI� WKH�SURSRUWLRQ�RI� ORFDO� YDOXH�DGGHG� LV�DW� OHDVW�������RU� LI� DW� OHDVW������RI
LQSXWV�DUH�SURGXFHG�ORFDOO\�
)RU�WKH�PDWWHU�RI�FRPSDULVRQ��WDEOH�����VKRZV�WKH�HYROXWLRQ�RI�WD[�UDWHV�RQ�WKH
LPSRUW� RI� DJULFXOWXUDO� FRPPRGLWLHV�� 7KH� FRPSRXQG� WD[HV� �LPSRUW� DQG� YDOXH
DGGHG�WD[�FRPELQHG��KDYH�WKHUHIRUH�GHFUHDVHG�IURP�DSSUR[LPDWHO\�����LQ�WKH
HDUO\�QLQHWLHV� WR�DERXW�����RYHU� WKH� ODVW� WZR� \HDUV� �H[FHSWLRQV�ZHUH�PDGH�
KRZHYHU��IRU�WKH�LPSRUW�RI�ULFH��LQ�FHUWDLQ�\HDUV��
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7DEOH����� 'HYHORSPHQW�RI� LPSRUW�WDULIIV�DQG�YDOXH�DGGHG�WD[��9$7�����
RQ�DJULFXOWXUDO�FRPPRGLWLHV�DQG�LQSXWV�IURP������WR�����

<HDU7D[HV
�� �� �� �� �� �� �� �� �� �� ��

$JULFXOWXUDO�LQSXWV
$OO�LPSRUW�WD[HV � � � � � � � � � �� ���
9$7 � � � � � � � � � � �
$JULFXOWXUDO�FRPPRGLWLHV
$OO�LPSRUW�WD[HV �� �� �� �� �� �� �� �� �� �� ����
9$7 �� �� �� �� �� �� �� �� �� �� ��
6RXUFH���&XVWRPV�'LUHFWRUDWH��6RXV�GLUHFWLRQ�GHV�UHFHWWHV�HW�GHV�pWXGHV�
6LQFH� ������ DOO� FRPPHUFLDO� H[SRUWV� DUH� IUHH� RI� H[SRUW� WD[HV�� 2QO\� FRWWRQ
H[SRUWV�DUH�VXEMHFW�WR�D�VHUYLFH�GHOLYHU\�FKDUJH��&RQWULEXWLRQ�SRXU�SUHVWDWLRQV
GHV�VHUYLFHV��&36��RI�����
���� 'HYHORSPHQW� VWUDWHJLHV� IRU� WKH� PDMRU� DJULFXOWXUDO� VXE�

VHFWRUV
7KH�OHYHO�RI�JRYHUQPHQW�VXSSRUW�WR�DJULFXOWXUDO�SURGXFWLRQ�LQ�WKH�SULQFLSDO�VXE�
VHFWRUV�YDULHV�ZLGHO\��,W�IRFXVHV��WR�GLIIHUHQW�GHJUHHV��RQ�FUHGLW�IDFLOLWLHV��RQ�WKH
FRPPHUFLDOL]DWLRQ�RI�DJULFXOWXUDO�SURGXFWV��DQG�RQ�WKH�PRGDOLWLHV�KRZ�IDUPHUV
JHW�DFFHVV� WR�DJULFXOWXUDO� LQSXWV��7UDLQLQJ�DQG�H[WHQVLRQ�DOVR�DUH�SDUW�RI� WKLV
VWUDWHJ\��EXW�DUH�QRW�IXUWKHU�GLVFXVVHG�KHUH�
������ &RWWRQ
&RWWRQ�SURGXFWLRQ�LQ�)UDQFRSKRQH�$IULFD�RQ�D�FRPPHUFLDO�VFDOH�VWDUWHG�GXULQJ
WKH� ����V� LQ� &KDG�� /DWHU� RQ�� LW� ZDV� SLRQHHUHG� GXULQJ� WKH� FRORQLDO� SHULRG� LQ
RWKHU� FRXQWULHV� E\� WKH� )UHQFK� SDUDVWDWDO� &RPSDJQLH� )UDQFDLVH� GH
'pYHORSSHPHQW� GHV� 7H[WLOHV� �&)'7��� $IWHU� LQGHSHQGHQFH�� FRWWRQ� SURGXFWLRQ
FRQWLQXHG� WR� EH� SURPRWHG� E\� QDWLRQDO� SDUDVWDWDO� FRPSDQLHV�� ZLWK� HTXLW\
SDUWLFLSDWLRQ� DQG� %RDUG� UHSUHVHQWDWLRQ� E\� &)'7�� 7HFKQLFDO� DVVLVWDQFH�
HVSHFLDOO\� IRU� UHVHDUFK� RQ� VHHG� GHYHORSPHQW� DQG� WHVWLQJ� LV� SURYLGHG� E\� WKH
)UHQFK� UHVHDUFK� RUJDQL]DWLRQ� &HQWUH� GH� &RRSpUDWLRQ� ,QWHUQDWLRQDOH� HQ
5HFKHUFKH�$JURQRPLTXH�SRXU�OH�'HYHORSSHPHQW��&,5$'���3XUVHOO��������
*LYHQ�LWV�LPSRUWDQFH�IRU�WKH�HFRQRP\�RI�0DOL��FRWWRQ�SURGXFWLRQ�LV�VWLOO�FORVHO\
JXLGHG� DQG� VXSHUYLVHG� E\� WKH� SDUDVWDWDO� FRWWRQ� GHYHORSPHQW� RUJDQL]DWLRQV
&RPSDJQLH�0DOLHQQH�SRXU�OH�'pYHORSSHPHQW�GHV�7H[WLOHV��&0'7��DQG�2IILFH
GH� OD� +DXWH� 9DOOpH� GX� 1LJHU� �2+91��� +RZHYHU�� ERWK� RUJDQL]DWLRQV� DUH
SURJUHVVLYHO\� GLVHQJDJLQJ� WKHPVHOYHV� IURP� FHUWDLQ� DFWLYLWLHV�� VXFK� DV� FRWWRQ
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DUHD�VXUYH\LQJ��DQG�VWRUDJH�DQG�GLVWULEXWLRQ�RI�DJULFXOWXUDO�LQSXWV��7KHVH�WDVNV
DUH� QRZ� WDNHQ� RYHU� E\� WKH� 9LOODJH� $VVRFLDWLRQV� �$9�� LQ� WKH� FRWWRQ�JURZLQJ
]RQHV�
,Q� WKH� &0'7� DQG� 2+91� ]RQHV�� PRVW� RI� WKH� DJULFXOWXUDO� LQSXWV�� VXFK� DV
SHVWLFLGHV�� DQG� DJULFXOWXUDO� HTXLSPHQW�� VXFK� DV� SHVWLFLGH� VSUD\HUV�� FDQ� EH
REWDLQHG�ZLWK�FUHGLW��&UHGLW�LV�PRVW�RIWHQ�SURYLGHG�E\�WKH�%DQTXH�1DWLRQDOH�GH
'pYHORSSHPHQW�$JULFROH��%1'$���LQ�FRRSHUDWLRQ�ZLWK�WKH�FRWWRQ�GHYHORSPHQW
RUJDQL]DWLRQV�DQG�WKH�$9��&XUUHQW�VKRUW�WHUP�LQWHUHVW�UDWHV�DUH������$OO�FRWWRQ
SURGXFHG� LV�EHLQJ� VROG� E\� WKH� IDUPHUV� WR� WKH�&0'7�RU�2+91�� DQG� FUHGLW� LV
DXWRPDWLFDOO\�UHFRYHUHG�IURP�WKH�SD\PHQWV�GRQH�E\�WKHVH�RUJDQL]DWLRQV�
7KH� W\SHV� RI� VHHGV�� IHUWLOL]HUV� DQG� SHVWLFLGHV� DUH� GHFLGHG� E\� WKH� FRWWRQ
GHYHORSPHQW� RUJDQL]DWLRQV� ZLWK� WKH� DGYLFH� RI� &,5$'� DQG� WKH� QDWLRQDO
UHVHDUFK� RUJDQL]DWLRQ�� ([WHQVLRQ� VHUYLFHV� WR� FRWWRQ� IDUPHUV�� LQFOXGLQJ
HVSHFLDOO\�DGYLFH�RQ�VSUD\LQJ�VFKHGXOHV�DQG�GRVHV��DUH�SURYLGHG�E\�WKH�FRWWRQ
GHYHORSPHQW�RUJDQL]DWLRQV¶�RZQ�H[WHQVLRQ�VWDII�
������ 5LFH
6LQFH� WKH� UHVWUXFWXULQJ� RI� WKH� YDULRXV� ULFH� GHYHORSPHQW� RUJDQL]DWLRQV� �H�J�
2IILFH� GX� 1LJHU�� 2SpUDWLRQ� 5L]� 0RSWL�� 3pULPqWUH� LUULJXp� GH� 6pOLQJXp��� ZKLFK
FRQFHQWUDWH�PDLQO\�RQ�LUULJDWHG�ULFH��PDQ\�DFFRPSDQ\LQJ�DFWLYLWLHV�KDYH�EHHQ
WUDQVIHUUHG� WR� WKH� YLOODJH� DVVRFLDWLRQV� DQG� ³7RQV� 9LOODJHRLVHV´� �79�� RU� WR
SULYDWH� HQWHUSULVHV�� 7KLV� LQFOXGHV� WKH� SURYLVLRQ� RI� FUHGLW�� WKH� VXSSO\� RI
DJULFXOWXUDO� LQSXWV� DQG� HTXLSPHQW�� DQG� WKH� WUDQVIRUPDWLRQ� DQG
FRPPHUFLDOL]DWLRQ�RI�ULFH�
7KH� GHYHORSPHQW� RUJDQL]DWLRQV� OLPLW� WKHPVHOYHV� FXUUHQWO\� WR� PDMRU
LQIUDVWUXFWXUH� ZRUN�� VXFK� DV� WKH� FRQVWUXFWLRQ� DQG� PDLQWHQDQFH� RI� LUULJDWLRQ
FDQDOV�DQG�SHULPHWHUV��&RQWUDU\�WR�WKH�VLWXDWLRQ�LQ�LUULJDWHG�ULFH��WKH�SURGXFWLRQ
RI� WUDGLWLRQDO� ULFH� KDUGO\� EHQHILWV� IURP� DQ\� DFFRPSDQ\LQJ� GHYHORSPHQW
DFWLYLWLHV�H[FHSW� IRU� WKH� UHJLRQV�ZKHUH� WKH�FRWWRQ�GHYHORSPHQW� RUJDQL]DWLRQV
DUH�DFWLYH�
������ 2WKHU�FHUHDOV
7KH� SURGXFWLRQ� RI� RWKHU� FHUHDOV� GRHV� QRW� EHQHILW� IURP� DQ\� LQWHQVLYH
DFFRPSDQ\LQJ� GHYHORSPHQW� DFWLYLWLHV� H[FHSW� IRU� WKH� FRWWRQ� JURZLQJ� DUHDV�
&0'7� VHOOV� IHUWLOL]HU� DQG� FHUWDLQ� SHVWLFLGHV� �KHUELFLGHV� DQG� IXQJLFLGHV�� WR
IDUPHUV� LQ� LWV� LQWHUYHQWLRQ� ]RQHV�� +RZHYHU�� WKHUH� LV� FXUUHQWO\� QR� VSHFLILF
H[WHQVLRQ�HIIRUW�UHJDUGLQJ�FHUHDO�FURSV�
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6LQFH�WKH�HDUO\�����V��WKH�GLVWULEXWLRQ�RI�IHUWLOL]HUV�DQG�SHVWLFLGHV�IRU�FHUHDOV�LV
SULYDWL]HG��+RZHYHU��WKHUH�DUH�VRPH�H[FHSWLRQV��*RYHUQPHQW�FRQWUROOHG�LQSXW
SULFHV� DUH� YDOLG� LQ� WKH�&0'7�]RQHV� DQG� IRU� VR�FDOOHG� ³.5�� SHVWLFLGHV´� �VHH
EHORZ��� ,Q� FDVH� RI� PLJUDWRU\� SHVW� RXWEUHDNV� �H�J�� JUDQLYRURXV� ELUGV� DQG
PLJUDWRU\� ORFXVWV��� WKH� '353$9� SURYLGHV� VWDWH� IXQGHG� SHVW� FRQWURO� LQ� DOO� RI
0DOL�
������ )UXLWV�DQG�YHJHWDEOHV
7KH� IUXLWV� DQG� YHJHWDEOH� VHFWRU� EHQHILWV� RQO\� WR� D� OLPLWHG� GHJUHH� IURP
GHYHORSPHQW� DFWLYLWLHV� IRU�SURGXFWLRQ�DQG�PDUNHWLQJ�� $� SURGXFHU� FRRSHUDWLYH
KDV�EHHQ�FUHDWHG�IRU�WKLV�VHFWRU�ZKLFK�LV�FRYHULQJ�D�OLPLWHG�QXPEHU�RI�JURZHUV�
&RRSHUDWLYH� LQSXW� VXSSO\� KDV� EHHQ� XVHG� E\� SDUW� RI� WKH� JURZHUV� �81&30�
������� 6HSDUDWH� SURMHFWV� DUH� LPSOHPHQWHG� E\� 1*2V�� VRPH� $9V� LQ� WKH
LQWHUYHQWLRQ� ]RQHV� RI� WKH� FRWWRQ� DQG� ULFH� GHYHORSPHQW� RUJDQL]DWLRQV� DQG� E\
LQGLYLGXDO�ODUJH�VFDOH�JURZHUV�
3HVWLFLGHV�IRU�IUXLW�DQG�YHJHWDEOH�SURGXFWLRQ�DUH�DOPRVW�HQWLUHO\�REWDLQHG�IURP
ORFDO� PDUNHWV�� $OVR�� D� SDUDOOHO� PDUNHW� H[LVWV� ZKHUH� FRWWRQ� SHVWLFLGHV� DUH
SURYLGHG�E\�FRWWRQ�IDUPHUV�WR�IUXLW�DQG�YHJHWDEOH�SURGXFHUV��7UDRUp��XQGDWHG��
&RWWRQ� IDUPHUV� VHOO� OHIWRYHU� VWRFNV� RI� XQXVHG� FRWWRQ� SHVWLFLGHV�� PRVWO\
LQVHFWLFLGHV��LQ�FDVH�RI�XUJHQW�FDVK�QHHGV��7KH�XVH�RI�WKRVH�SHVWLFLGHV�LQ�IUXLW
DQG�YHJHWDEOH�SURGXFWLRQ�FDQ�SRVH�LQFUHDVHG�ULVNV�IRU�KHDOWK�DQG�HQYLURQPHQW
VLQFH�PDQ\�SURGXFWV�DUH�VSHFLILFDOO\�IRUPXODWHG�IRU�FRWWRQ�SURGXFWLRQ��EXW�QRW
IRU�JHQHUDO�XVH��(YHQ� LI� WKRVH�SURGXFWV�DUH� LQ�SULQFLSOH�VXLWDEOH�IRU�YHJHWDEOH
DQG� IUXLW� SURGXFWLRQ�� JURZHUV� KDYH� OLWWOH� RU� QR� NQRZOHGJH� DERXW� WKH
UHFRPPHQGHG�GRVDJH�DQG�WKH�UHTXLUHG�ZDLWLQJ�SHULRG�EHIRUH�KDUYHVW�
���� ([FKDQJH�UDWH�SROLF\
,Q� ����� WKH� &)$� IUDQF� ZDV� GHYDOXDWHG� E\� ����� 7KH�PDLQ� REMHFWLYH� ZDV� WR
UHVWRUH�WKH�FRPSHWLWLYHQHVV�RI�WKH�H[SRUW�VHFWRU�LQ�WKH�8(02$�FRXQWULHV��0RVW
RI� WKH� DJULFXOWXUDO� VXE�VHFWRUV� ZKLFK� KDG� DOUHDG\� OLEHUDOL]HG� WKHLU� PDUNHWV
EHIRUH�WKH�GHYDOXDWLRQ��QRWHG�SRVLWLYH�HIIHFWV��'RPHVWLF�SULFH� LQFUHDVHV�ZHUH
WUDQVPLWWHG� WR� WKH� SURGXFHU� OHYHO� DQG� D� FRQVLGHUDEOH� LPSURYHPHQW� RI� IDUPHU
UHYHQXHV�ZDV�REVHUYHG��)RU�LQVWDQFH��IURP������WR�������UHYHQXHV�LQFUHDVHG
E\������IRU�PDL]H� IDUPHUV������IRU�PLOOHW�VRUJKXP�JURZHUV�DQG��������IRU
ULFH�SURGXFHUV��7HIIW�HW�DO���������
2QO\�LQ�FRWWRQ��ZKHUH�FRPPRGLW\�SULFHV�FRQWLQXHG�WR�EH�IL[HG�E\�WKH�SDUDVWDWDO
DJHQFLHV�� ZHUH� UHYHQXH� LQFUHDVHV� RI� IDUPHUV� PRUH� OLPLWHG� �(WXGHV� HW



�� &KDSWHU����$JULFXOWXUDO�3ROLF\�)UDPHZRUN

5HFKHUFKHV�6DKpOLHQQHV�� ������� 7KH\� DPRXQWHG� WR� �������� RYHU� WKH� VDPH
SHULRG�
$JULFXOWXUDO� LQSXWV� SULFHV� LQFUHDVHG� FRQVLGHUDEO\� DIWHU� WKH� GHYDOXDWLRQ�� $Q
H[FHSWLRQ�ZHUH�FRWWRQ�SHVWLFLGHV��ZKRVH�VDOHV�SULFHV�WR�WKH�IDUPHU�ZHUH�NHSW
UHODWLYHO\�VWDEOH�E\�WKH�&0'7��VHH�EHORZ��
���� 3URGXFHU�SULFHV�IRU�DJULFXOWXUDO�FRPPRGLWLHV
$IWHU� SURGXFHU� SULFH� OLEHUDOL]DWLRQ� LQ� WKH� ����V�� FXUUHQWO\� RQO\� WKH� SULFHV� RI
FRWWRQ�UHPDLQ�IL[HG�E\�WKH�JRYHUQPHQW��&RWWRQ�SURGXFHU�SULFHV�DUH�EDVHG�RQ�D
SUHDQQRXQFH� IORRU�SULFH��ZKLFK� LV� QHJRWLDWHG� LQ�D� WKUHH�\HDU� WLPH� IUDPH�ZLWK
WKH� FRWWRQ� GHYHORSPHQW� RUJDQL]DWLRQV�� SOXV� D� VXSSOHPHQWDU\� SD\PHQW
�³ULVWRXUQH´��ZKLFK�GHSHQGV�RQ� WKH�ZRUOG�PDUNHW�SULFHV� RI� FRWWRQ�DQG�RQ� WKH
ILQDQFLDO� VLWXDWLRQ� RI� &0'7� DQG� 2+91�� 7KLV� V\VWHP� KDV� SURYLGHG� WKH
JRYHUQPHQW�� WKH� FRWWRQ� GHYHORSPHQW� RUJDQL]DWLRQV�� DQG� WKH� IDUPHUV� ZLWK� D
VWDELOL]HG�LQFHQWLYH�IUDPHZRUN�WKDW�PLWLJDWHV�YRODWLOLW\�DW�LQWHUQDWLRQDO�PDUNHWV�
+RZHYHU��WKH�V\VWHP�FRPHV�ZLWK�FRVWV�IRU�WKH�QDWLRQDO�HFRQRP\�DV�WKH�VDPH
IORRU�SULFH�LV�JXDUDQWHHG�WKURXJKRXW�WKH�\HDU�DQG�IRU�DOO�]RQHV��7KH�PRQRSRO\
HQFRXUDJHV�UHQW�VHHNLQJ�DQG�PLVPDQDJHPHQW�RI�UHVRXUFHV�E\�WKH�SDUDVWDWDO
DJHQFLHV�� JHQHUDOO\� DW� WKH� H[SHQVH� RI� WKH� IDUPHUV� DQG� WKH� QDWLRQDO� EXGJHW
�:RUOG�%DQN��������
7KH�DGPLQLVWHUHG�FRWWRQ�SULFLQJ�V\VWHP�OHDGV�WR�LQGLUHFW�WD[DWLRQ�RI�SURGXFHUV�
7KH�UDWLR�RI�GRPHVWLF�WR�LQWHUQDWLRQDO�SULFHV�KDV�EHHQ�DPRQJ�WKH�ORZHVW�LQ�WKH
ZRUOG��0DOLDQ� SURGXFHUV� UHFHLYHG� ����� RI� WKH� OLQW�HTXLYDOHQW� RI� LQWHUQDWLRQDO
VHHG� FRWWRQ� SULFHV� IURP� ��������� ZKLOH� WKH� UDWLR� IHOO� WR� ��� �� LQ� WKH� SHULRG
��������� 7RZDUGV� WKH� HQG� RI� WKH� ����V�� VRPHZKDW� KLJKHU� UDWLRV� ZHUH
DFKLHYHG�� EXW� WKHVH� GLG� QRW� SURYH� VXVWDLQDEOH� DV� WKH� ILQDQFLDO� SUREOHPV� RI
&0'7� LQ� WKH� \HDU������VKRZHG��'XULQJ� WKH���� \HDUV� EHWZHHQ���������DQG
���������RQ�DYHUDJH�FRWWRQ�SULFHV�ZHUH������KLJKHU� LQ�=LPEDEZH�DQG�����
KLJKHU�LQ�,QGLD�WKDQ�LQ�0DOL��3XUVHOO���������
,Q� VSLWH� RI� WKH� WD[DWLRQ�� SULFHV� SDLG� WR� WKH� IDUPHU� KDYH� UHPDLQHG� UHODWLYHO\
FRPSHWLWLYH�FRPSDUHG�WR�RWKHU�FURSV��IRU�PRVW�RI�WKH�ODVW����\HDUV��ZKLFK�KDV
HQFRXUDJHG�SURGXFWLRQ��7DEOH�������)ORRU�SULFHV� LQFUHDVHG������DQQXDOO\��RQ
DYHUDJH��VLQFH������

����������������������������������������
��7KH�FDOFXODWLRQV�GR�QRW�LQFOXGH�WKH�GLIIHUHQW�OHYHO�RI�LQSXW�VXEVLGLHV�LQ�WKH�WKUHH�FRXQWULHV�
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7DEOH����� 'HYHORSPHQW� RI� SULFHV� SDLG� WR� IDUPHUV� IRU� VHOHFWHG� D
DJULFXOWXUDO�FRPPRGLWLHV�LQ�0DOL��LQ�&)$�IUDQFV���NJ�

<HDU&RPPRGLW\
�� �� �� �� �� �� �� �� �� ��

*UDLQ�FRWWRQ���,VWFKRLFH �� �� �� ���� ��� ��� ��� ��� ��� ���
RI�ZKLFK��
IORRU�SULFH �� �� �� �� ��� ��� ��� ��� ��� ���
SUHPLXP � �� � ���� � �� �� �� �� �
3DGG\�ULFH �� �� �� �� �� �� ��� ��� ��� ���
0LOOHW �� �� �� �� �� �� �� �� ��� ��
6RUJKXP �� �� �� �� �� �� �� �� �� ��
0DL]H �� �� �� �� �� �� �� �� �� ��
)RQLR ��� �� �� ��� �� �� ��� ��� ��� ���
)UHQFK�EHDQV �� �� �� �� �� �� �� �� �� ��
6RXUFH� &0'7������D���'16,������D�
3ULFHV�RI�FHUHDOV�KDYH�DOO�JRQH�XS�FRQVLGHUDEO\�VLQFH�WKH�OLEHUDOL]DWLRQ�RI�WKH
PDUNHWV�DQG�WKH�GHYDOXDWLRQ�RI�WKH�&)$�IUDQF�LQ�������7DEOH�������5LFH�SULFHV
LQFUHDVHG�DW�DQ�DYHUDJH�DQQXDO�UDWH�RI�����EHWZHHQ������DQG�������0DOLDQ
ULFH� LV� IDU� PRUH� FRPSHWLWLYH� WR� LPSRUWV� IURP� WKH� ZRUOG� PDUNHW� UHDFKLQJ� WKH
6HQHJDOHVH�SRUW�RI�'DNDU��GHVSLWH�D�FRQVLGHUDEOH�LPSRUW�WD[�UHGXFWLRQ�LQ�����
�0DULNR�HW�DO���������
���� 3ULFH�SROLFLHV�IRU�DJULFXOWXUDO�SHVWLFLGHV
7KH� GLVWULEXWLRQ� DQG� VDOHV� RI� SHVWLFLGHV� KDV� EHHQ� OLEHUDOL]HG� WRJHWKHU� ZLWK
RWKHU�DJULFXOWXUDO�LQSXWV��VLQFH�WKH�ODWH���V��3HVWLFLGHV�ZHUH�GLVWULEXWHG�IUHH�RI
FKDUJH�E\�WKH�0LQLVWU\�RI�$JULFXOWXUH�WR�FHUHDO�IDUPHUV�XQWLO�DERXW������
3UHVHQWO\�� WKH�VDOHV�RI� WZR�W\SHV�RI�SHVWLFLGHV�DUH� LQIOXHQFHG�E\�RWKHU� IRUFHV
WKDQ�WKH�PDUNHW��WKRVH�VROG�IRU�FRWWRQ�SURGXFWLRQ�DQG�WKRVH�GLVWULEXWHG�WKURXJK
WKH�.5��SURJUDP�
7DEOH�����VKRZV� WKH�SULFH�GHYHORSPHQW�RI� YDULRXV� W\SHV�RI� FRWWRQ�SHVWLFLGHV
GXULQJ�WKH�ODVW�GHFDGH��6DOHV�SULFHV�WR�WKH�IDUPHU�ZHUH�NHSW�VWDEOH�XQWLO�DERXW
������ 2QH� REVHUYHV� GXULQJ� WKLV� SHULRG� WKDW� WKH� JURVV� PDUJLQ� �GLIIHUHQFH
EHWZHHQ�&,)�SXUFKDVLQJ�SULFH�DQG�WKH�VDOHV�SULFH�WR�YLOODJH�RUJDQL]DWLRQV��ZDV
RIWHQ�QHJDWLYH��VKRZLQJ�WKDW�FRWWRQ�SHVWLFLGHV�ZHUH�VXEVLGL]HG��7KLV�LV�QRW�WKH
FDVH�DQ\PRUH�DIWHU�������3XUFKDVLQJ�SULFHV�ZHQW�XS�FRQVLGHUDEO\��GXH�WR�WKH
GHYDOXDWLRQ�RI�WKH�&)$�IUDQF��$OVR��VDOHV�SULFHV�VWDUWHG�WR�IOXFWXDWH�PRUH�DQG
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VHHP�WR�EHWWHU�UHIOHFW�DFWXDO�SHVWLFLGH�FRVWV��+RZHYHU��WKH�JURVV�PDUJLQV�OLVWHG
LQ�7DEOH�����KDYH�WR�FRYHU�WKH�FRVWV�RI�FXVWRPV�GXWLHV��WUDQVSRUW��VWRUDJH�DQG
GLVWULEXWLRQ�WR�WKH�IDUPHU��6LQFH�QR�GDWD�ZHUH�DYDLODEOH�IRU�WKH�DFWXDO�FRVWV�RI
WKHVH�DFWLYLWLHV�� LW� LV�GLIILFXOW� WR�DVVHVV�ZKHWKHU�FRWWRQ�SHVWLFLGH�SULFHV�VKRXOG
VWLOO�EH�FRQVLGHUHG�VXEVLGL]HG�

7DEOH����� 'HYHORSPHQW� RI� SXUFKDVLQJ�� DQG� VDOHV� SULFHV� RI� FHUWDLQ
SHVWLFLGHV� GLVWULEXWHG� E\� WKH� &0'7�� IURP� ����� WR� ����� �LQ
&)$�IUDQFV���OLWHU�

*URZLQJ�VHDVRQ3HVWLFLGH
����� ����� ����� ����� ����� ����� ����� ����� �����

&RWWRQ�LQVHFWLFLGH�8/9
3XUFKDVLQJSULFH ����� ����� ����� ����� ����� ��� ��� ���
6DOHV�SULFH ����� ����� ����� ����� ����� ����� ����� ����� ���
*URVV�PDUJLQ ���� ���� ��� ���� ����
&RWWRQ�LQVHFWLFLGH�(&
3XUFKDVLQJSULFH ��� ��� ��� ����� ����� ����� ����� ����� �����
6DOHV�SULFH ��� ��� ��� ����� ����� ����� ����� ����� �����
*URVV�PDUJLQ ����� ���� ���� ���� ���� ����
0DL]H�KHUELFLGH
3XUFKDVLQJSULFH ����� ����� ����� ����� ����� ����� ����� ����� Q�G���

6DOHV�SULFH ���� ���� ���� ���� ���� ���� ���� ���� Q�G�
*URVV�PDUJLQ ���� ����� ���� ����� ����� ���� ���� ����
5LFH�KHUELFLGH
3XUFKDVLQJSULFH ����� ����� ����� ����� ��� ����� ����� ����� Q�G�
6DOHV�SULFH ����� ����� ����� ����� ����� ����� ����� ����� Q�G�
*URVV�PDUJLQ �� ���� ���� ���� ���� ���� �
��FRQVLGHUHG�WR�EH�WKH�SULFH�&,)����VDOHV�SULFH�WR�FRWWRQ�IDUPHU���� �����W\SH�RI�SHVWLFLGH�QRWSXUFKDVHG�RU�VROG�GXULQJ�WKLV�\HDU�����Q�G���QR�GDWD�DYDLODEOH
6RXUFH� &0'7������E�
,Q�VSLWH�RI�WKH�LQFUHDVHG�FRVWV�RI�SHVWLFLGHV�WR�WKH�IDUPHU��WKH�UDWLR�RI�WKH�SULFH
LQGLFHV� RI� FRWWRQ� SDLG� WR� IDUPHUV� FRPSDUHG� ZLWK� WKH� VDOHV� SULFH� RI� FRWWRQ
SHVWLFLGHV� KDV� JHQHUDOO\� LQFUHDVHG� DIWHU� WKH� GHYDOXDWLRQ� RI� WKH�&)$� IUDQF� LQ
����� �)LJXUH� ������ 7KLV� PHDQV� WKDW� FRWWRQ� IDUPHUV� KDYH� KDG� D� JUHDWHU
LQFHQWLYH�WR�XVH�SHVWLFLGHV�DIWHU�WKH�GHYDOXDWLRQ�WKDQ�EHIRUH�
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)LJXUH����� 5DWLR�RI�SHVWLFLGH�SULFHV�WR�FRWWRQ�SULFHV�IURP������WR�����
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�� �� �� �� �� �� �� �� �� ��
\HDU

,QVHFWLFLGHV�8/9
,QVHFWLFLGHV�(&
+HUELFLGHV
)XQJLFLGHV

6RXUFH� &0'7������D������E�
3HVWLFLGHV� ZKLFK� DUH� SURYLGHG� XQGHU� WKH� -DSDQHVH� .5�� SURJUDP� PD\� DOVR
FUHDWH� D� PDUNHW� GLVWRUWLRQ�� EXW� IRU� D� GLIIHUHQW� UHDVRQ�� 7KHVH� SHVWLFLGHV� DUH
ERXJKW� E\� WKH�*RYHUQPHQW� RI�0DOL� ZLWK� -DSDQHVH� GHYHORSPHQW� IXQGV�� 7KH\
DUH� WR� EH� VROG� DW� ���� RI� WKH� )2%� SULFH� IRU� ZKLFK� WKH\� ZHUH� SXUFKDVHG�� WR
FRQVWLWXWH� D� FRXQWHUSDUW� IXQG� IRU� ORFDO� GHYHORSPHQW� SURMHFWV��8QGHU� WKH�.5�
DJUHHPHQW��WKH�*RYHUQPHQW�RI�0DOL�LV��LQ�SULQFLSOH��REOLJHG�WR�PDNH�XS�IRU�DQ\
GHILFLWV�LQ�WKLV�IXQG�
$�FRPSDULVRQ�RI�SULFHV�RI�VRPH�.5��SHVWLFLGHV�ZLWK� WKRVH�DYDLODEOH�RQ� ORFDO
PDUNHWV� LQ� 0DOL� GXULQJ� D� VXUYH\� LQ� WKH� \HDU� ����� UHYHDOHG� WKDW� WKHUH� LV� D
FRQVLGHUDEOH�GLIIHUHQFH�EHWZHHQ�WKH�RIILFLDO�VDOHV�SULFH�RI�.5��SHVWLFLGHV�DQG
WKH�RQH�DSSOLHG�E\�WKH�JRYHUQPHQW�VHUYLFH�UHVSRQVLEOH�IRU�WKH�VDOHV�WR�IDUPHUV
�VHH�7DEOH�$�����LQ�WKH�DQQH[��
.5��SHVWLFLGHV� VHHP� WR� EH�PRUH� H[SHQVLYH� WKDQ� WKH� VDPH� SURGXFWV� RQ� WKH
IUHH�PDUNHW�� ,W�ZDV�VXJJHVWHG�WKDW� WKLV�PD\�EH�GXH�WR� WKH�WHQGHU�SURFHGXUHV
DSSOLHG� E\� WKH� SURJUDP�� :KDWHYHU� WKH� UHDVRQ�� LW� ZRXOG� PHDQ� WKDW� SXEOLF
-DSDQHVH� IXQGV� IRU� GHYHORSPHQW� FRRSHUDWLRQ� DUH� XVHG� OHVV� HIILFLHQWO\� WKDQ
WKH\�FRXOG�EH�
)XUWKHUPRUH�� LI� .5�� SHVWLFLGHV� DUH� VROG� FKHDSHU� WKDQ� WKH\� VKRXOG� EH� WR
FRQVWLWXWH� WKH� FRXQWHUSDUW� IXQG�� WKLV� GHILFLW� QHHGV� WR� EH�PDGH� XS� IURP� RWKHU
PHDQV�� 7KDW� FRXOG� EH� GRQH� E\� VHOOLQJ� RWKHU� LQSXWV� EXW� SHVWLFLGHV� �IHUWLOL]HUV
DQG� HTXLSPHQW�� SURYLGHG� WKURXJK� .5�� PRUH� H[SHQVLYHO\�� RU� E\� XVLQJ
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JRYHUQPHQW� IXQGV�� 7KH� ODWWHU� ZRXOG� PHDQ� WKDW� 0DOLDQ� JRYHUQPHQW� IXQGV�
ZKLFK�PLJKW�EH�QHHGHG�HOVHZKHUH��DUH�XVHG�WR�FRPSHQVDWH�IRU�WKH�GHILFLW�
���� 6XPPDU\
$IWHU� HQGLQJ� WKH� LQWHUYHQWLRQLVW� SHULRG� LQ� HFRQRPLF� GHYHORSPHQW� LQ� WKH� HDUO\
����V�� JRYHUQPHQW� DJHQFLHV� SURJUHVVLYHO\� UHWUDFWHG� IURP� LQWHUYHQWLRQ� LQ
DJULFXOWXUH�GXULQJ�WKH�VDPH�SHULRG��7KH�PDMRU�DJULFXOWXUDO�VXE�VHFWRUV�RI�0DOL
JDLQHG� LQ� SURGXFWLYLW\� DQG� FRPSHWLWLYHQHVV� DIWHU� WKH� OLEHUDOL]DWLRQ� DQG� WKH
GHYDOXDWLRQ�RI�WKH�&)$�IUDQF�LQ�������3URGXFHU�SULFHV�DQG�LQFRPHV�LPSURYHG
VLJQLILFDQWO\��DOVR�FRPSDUHG�WR�SHVWLFLGH�SULFHV�
+RZHYHU�� LQ� WKH� FRWWRQ� VXE�VHFWRU� D�PRQRSRO\� IRU�PDUNHWLQJ� DQG� GHOLYHU\� RI
LQSXWV� LV� VWLOO� KHOG� E\� WZR� SDUDVWDWDO� GHYHORSPHQW� RUJDQL]DWLRQV� LQ� WKHLU
UHVSHFWLYH�]RQHV��7KLV�KDV� LPSRUWDQW� FRQVHTXHQFHV� IRU� WKH�SHVWLFLGH�PDUNHW
DV� DERXW� ��� �� RI� WKH� WRWDO� LPSRUWV� LV� XVHG� LQ� WKH� ]RQHV� RI� &0'7� DORQH�
3HVWLFLGHV�EHQHILW�IURP�SUHIHUHQWLDO�WUHDWPHQW�LQ�WKH�LPSRUW�GXW\�DQG�VDOHV�WD[
UHJLPH��$GGLWLRQDOO\��WKHUH�DUH�±�WR�D�QRW�\HW�NQRZQ�H[WHQW���GLUHFW�DQG�LQGLUHFW
VXEVLGLHV� IRU� FRWWRQ� SHVWLFLGHV� WKURXJK� WKH� FUHGLW� VFKHPH� DQG� WKURXJK� WKH
GLVWULEXWLRQ�FKDQQHO�RI�WKH�FRWWRQ�GHYHORSPHQW�RUJDQL]DWLRQV�



�� 3HVW LF LGH � UHJX OD W LRQ � LQ �0DO L
7KH�SURGXFWLRQ��GLVWULEXWLRQ�DQG�XVH�RI�SHVWLFLGHV�LV�UHJXODWHG�E\�YDULRXV�OHJDO
LQVWUXPHQWV�� LVVXHG� E\� VHYHUDO� PLQLVWULHV�� 7KH� LQVWLWXWLRQDO� VWUXFWXUH� IRU
SHVWLFLGH�UHJXODWLRQ�DQG�FRQWURO�LV�VWLOO�XQGHU�GHYHORSPHQW�
���� 0DLQ�LQVWUXPHQWV�DQG�VWUXFWXUHV�IRU�UHJXODWLRQ�DQG�FRQWURO
������ 6XE�UHJLRQDO� OHYHO
6LQFH�������SHVWLFLGH�UHJLVWUDWLRQ�EHFDPH�WKH�UHVSRQVLELOLW\�RI�&,/66��ZLWK�WKH
LQWURGXFWLRQ�RI�WKH�&RPPRQ�3HVWLFLGH�5HJXODWLRQ��7KLV�5HJXODWLRQ�ZDV�UHYLVHG
LQ������DQG�KDV�QRZ� WKH�VWDWXV�RI� D� UHJLRQDO�FRQYHQWLRQ� �&,/66���������1R
QDWLRQDO�SHVWLFLGH� UHJLVWUDWLRQ� WDNHV�SODFH�DQ\PRUH� LQ�DQ\�RI� WKH�QLQH�&,/66
PHPEHU�VWDWHV�
7KH� H[HFXWLYH� ERG\� RI� WKH� &RPPRQ� 3HVWLFLGH� 5HJXODWLRQ� LV� WKH� 6DKHOLDQ
3HVWLFLGH�&RPPLWWHH� �&63��� ,W� FRQVLVWV�RI� WHFKQLFDO�H[SHUWV� IURP�DOO�PHPEHU
VWDWHV���7KH�&63�HYDOXDWHV�WKH�VXEPLVVLRQV�IRU�UHJLVWUDWLRQ�PDGH�E\�LQGXVWU\
DQG�DSSURYHV�RU�UHIXVHV��WHPSRUDU\��UHJLVWUDWLRQ�IRU�WKH�UHJLRQ�
0DOL� KDV� PRGLILHG� LWV� QDWLRQDO� SHVWLFLGH� OHJLVODWLRQ� WR� WDNH� LQWR� DFFRXQW� WKH
SURYLVLRQV�RI�WKH�&RPPRQ�3HVWLFLGH�5HJXODWLRQ�
������ 1DWLRQDO� OHYHO
%HIRUH� ������0DOL� GLG� QRW� KDYH� D� QDWLRQDO� SHVWLFLGH� OHJLVODWLRQ�� ,W� UHIHUUHG� WR
LQWHUQDWLRQDO� ERGLHV� DQG� UHJXODWLRQV� LQVWHDG�� VXFK� DV� WKH� ,QWHUDIULFDQ
3K\WRVDQLWDU\�&RXQFLO�DQG� WKH�)$2�&RGH�RI�&RQGXFW�RQ� WKH�'LVWULEXWLRQ�DQG
8VH�RI�3HVWLFLGHV�
,Q� ������ WKH� ODZ� UHJXODWLQJ� DJURSKDUPDFHXWLFDO� SURGXFWV�� DQG� LWV
DFFRPSDQ\LQJ�GHFUHH��ZHUH�DGRSWHG��FUHDWLQJ�D� OHJDO�EDVLV� IRU� UHJXODWLRQ� RI
SHVWLFLGHV�LQ�0DOL��7DEOH�����
7KH�'LUHFWLRQ�*pQpUDOH�GH�OD�5pJOHPHQWDWLRQ�HW�GX�&RQWUROH�GX�6HFWHXU�5XUDO
�'*5&��� RI� WKH� 0LQLVWU\� RI� 5XUDO� 'HYHORSPHQW�� LV� UHVSRQVLEOH� IRU� WKH
LPSOHPHQWDWLRQ�RI�WKLV�OHJLVODWLRQ��7KLV�'LUHFWRUDWH�KDV�UHJLRQDO�EUDQFKHV�DQG
LV�DOVR�UHSUHVHQWHG�RQ�WKH�ORFDO�OHYHO�LQ�0DOL�

����������������������������������������
��0HPEHU�VWDWHV�DUH�WKH�IROORZLQJ��%XUNLQD�)DVR��&DSH�9HUGH��&KDG��*DPELD��*XLQHD�%LVVDX��0DOL�

0DXULWDQLD��1LJHU��6HQHJDO�



�� &KDSWHU����3HVWLFLGH�UHJXODWLRQ�LQ�0DOL

)XUWKHUPRUH�� D� &RPLWp� 1DWLRQDO� GH� OD� *HVWLRQ� GHV� 3HVWLFLGHV� �&1*3��� LV
IRUHVHHQ� LQ�QDWLRQDO� OHJLVODWLRQ��EXW�QRW�\HW�FUHDWHG��7KH�&1*3� LV� WR� IXQFWLRQ
DV�DQ� LQWHU�VHFWRUDO� SODWIRUP�ZKLFK� DGYLVHV� RQ� DQG� FRQWUROV� SROLF\� UHJDUGLQJ
SHVWLFLGH�XVH� LQ�0DOL�� ,W�DOVR�ZLOO�HQVXUH� WKH� OLQN� WR� WKH�VXE�UHJLRQDO�SHVWLFLGH
UHJLVWUDWLRQ�FRPPLWWHH��&63��
$VSHFWV� RI� HQYLURQPHQWDO� SROOXWLRQ�� LQFOXGLQJ� WKRVH� UHODWHG� WR� SHVWLFLGHV�
ZLOO� EH� UHJXODWHG� E\� WKH� /DZ� RQ� HQYLURQPHQWDO� SROOXWLRQ� �QRZ� LQ� GUDIW�
�*RXY�� 0DOL�� ����D��� 7KH� 'LUHFWLRQ� 1DWLRQDOH� GH� O¶$VVDLQLVVHPHQW� HW� GX
&RQWU{OH� GHV� 3ROOXWLRQV� HW� GHV� 1XLVDQFHV� �'1$&31��� RI� WKH� 0LQLVWU\� RI
(TXLSPHQW��5HJLRQDO�3ODQQLQJ��(QYLURQPHQW�DQG�8UEDQLVP��LV�UHVSRQVLEOH�IRU
DSSOLFDWLRQ�RI�WKLV�ODZ�
7KH�GHYHORSPHQW�RI�QDWLRQDO�QRUPV�DQG�VWDQGDUGV��H�J��LQ�UHVLGXHV�IRRG�RU�WKH
HQYLURQPHQW�� DUH� WKH� IRUPDO� UHVSRQVLELOLW\� RI� WKH� 'LUHFWLRQ� 1DWLRQDOH� GH
O¶,QGXVWULH� �'1,��� RI� WKH� 0LQLVWU\� RI� ,QGXVWU\�� &RPPHUFH� DQG� 7UDQVSRUW�
+RZHYHU�� VLQFH�QR�QDWLRQDO� QRUPV�RQ�SHVWLFLGHV� FXUUHQWO\� H[LVW�� LQWHUQDWLRQDO
VWDQGDUGV�WHQG�WR�EH�DSSOLHG�
���� /HJLVODWLRQ�IRU�SHVWLFLGH�PDQDJHPHQW
7DEOH����� OLVWV� WKH�YDULRXV� OHJDO� LQVWUXPHQWV�DYDLODEOH� WR� UHJXODWH�DQG�FRQWURO
YDULRXV�DVSHFWV�RI�WKH�OLIH�F\FOH�RI�D�SHVWLFLGH�LQ�0DOL�
3HVWLFLGH� H[SHULPHQWDWLRQ� LV� UHJXODWHG� XQGHU� WKH� &RPPRQ� 3HVWLFLGH
5HJXODWLRQ��([SHULPHQWDWLRQ�ZKLFK�LV�FDUULHG�RXW�LQ�WKH�UHJLRQ�LV�PRVWO\�OLPLWHG
WR� HIILFDF\� WHVWLQJ� DQG� FHUWDLQ� HQYLURQPHQWDO� HYDOXDWLRQV�� ([SHULPHQWDO� XVH
SHUPLWV� IRU�SHVWLFLGHV�FDQ�EH�REWDLQHG�XQGHU� WKH�QDWLRQDO� SHVWLFLGH� ODZ��7KH
,QVWLWXW�G¶(FRQRPLH�5XUDOH��,(5��LV�FXUUHQWO\�UHVSRQVLEOH�IRU�SHVWLFLGH�HIILFDF\
WHVWLQJ��:LWK�WKH�IXUWKHU�LPSOHPHQWDWLRQ�RI�WKH�&RPPRQ�3HVWLFLGH�5HJXODWLRQ�
LW�LV�H[SHFWHG�WKDW�SHVWLFLGH�H[SHULPHQWDWLRQ�ZLOO� LQFUHDVLQJO\�EH�FDUULHG�RXW�LQ
WKH�UHJLRQ�



&KDSWHU����3HVWLFLGH�UHJXODWLRQ�LQ�0DOL ��

7DEOH����� /HJLVODWLRQ�RQ�WKH�GLIIHUHQW�DVSHFWV�RI�SHVWLFLGH�PDQDJHPHQW
LQ�0DOL

7\SH�RI�DFWLYLW\

/HJLVODWLRQ�UHJXODWLQJ�WKH�DFWLYLW\

([
SHU
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&,/66�&RPPRQ�3HVWLFLGH�5HJXODWLRQ��&,/66������ ; ; ;
/DZ�1���������RQ�WKH�UHJLVWUDWLRQ�DQG�FRQWURO�RISHVWLFLGHV��*RXY��0DOL������D� ; ; ; ;
'HFUHH�1���������3�50�RQ�WKH�UHJLVWUDWLRQ�DQGFRQWURO�RI�SHVWLFLGHV��*RXY��0DOL������E� ; ; ;
'UDIW�/DZ�RQ�WKH�FRQWURO�RI�HQYLURQPHQWDOSROOXWLRQ��*RXY��0DOL������D� ; ;
'HFUHH�1���������3�50�RQ�HQYLURQPHQWDO�LPSDFWDVVHVVPHQW��*RXY��0DOL������� ;
'UDIW�'HFUHH�RQ�WKH�PDQDJHPHQW�RI�OLTXLG�ZDVWH�*RXY��0DOL������E� ;
'UDIW�'HFUHH�RQ�WKH�PDQDJHPHQW�RI�VROLG�ZDVWH�*RXY��0DOL������E� ;
6RXUFH� RZQ�FRPSLODWLRQ��EDVHG�RQ�&DPDUD�HW�DO��������
3URGXFWLRQ�DQG�IRUPXODWLRQ�RI�SHVWLFLGHV�LV�RQO\�DOORZHG�LQ�0DOL� LI� WKH�SURGXFW
KDV� EHHQ� UHJLVWHUHG� IRU� XVH� E\� WKH� &63�� $Q\� SURGXFWLRQ�� IRUPXODWLRQ� RU
UHSDFNDJLQJ� IDFLOLW\� QHHGV� WR� EH� OLFHQVHG� E\� WKH� 0LQLVWU\� RI� ,QGXVWU\�
&RPPHUFH� DQG� 7UDQVSRUW� DQG� UHFHLYH� DQ� DXWKRUL]DWLRQ� RI� WKH� 0LQLVWU\
UHVSRQVLEOH�IRU�WKH�(QYLURQPHQW��,Q�DGGLWLRQ��WKH�FRQVWUXFWLRQ�RI�VXFK�D�IDFLOLW\
LV�VXEMHFW�WR�DQ�HQYLURQPHQWDO�LPSDFW�DVVHVVPHQW�
3HVWLFLGHV�ZKLFK�DUH�QRW�UHJLVWHUHG�E\�WKH�&63�FDQQRW�EH�LPSRUWHG��GLVWULEXWHG
RU�VROG� LQ�0DOL��$Q\�SHUVRQ� LQYROYHG� LQ� WKH�GLVWULEXWLRQ�DQG�VDOH�RI�SHVWLFLGHV
UHTXLUHV�D� OLFHQVH�IURP�WKH�0LQLVWU\�RI� ,QGXVWU\��&RPPHUFH�DQG�7UDQVSRUW�DV
ZHOO� DV� DQ�DXWKRUL]DWLRQ� E\� WKH�'*5&��7KH� ODWWHU� LV� DOVR� UHVSRQVLEOH� IRU� WKH
HQIRUFHPHQW�RI� WKHVH� UHJXODWLRQV��7KRXJK� LPSURYLQJ�RYHU� WKH� ODVW� IHZ�\HDUV�
WKH�HQIRUFHPHQW�RI�GLVWULEXWLRQ�DQG�VDOHV�UHVWULFWLRQV�DSSHDUV�WR�EH�RQH�RI�WKH
ZHDNHVW� OLQNV� LQ� WKH� UHJXODWLRQ� RI� SHVWLFLGHV� PDQDJHPHQW� LQ� 0DOL�� 7KLV� LV
PDLQO\�GXH�WR�D�ODFN�RI�WUDLQLQJ�DQG�UHJXODU�IXQGLQJ�



�� &KDSWHU����3HVWLFLGH�UHJXODWLRQ�LQ�0DOL

3HVWLFLGHV� FDQ� RQO\� EH� XVHG� LQ� 0DOL� LI� UHJLVWHUHG� E\� WKH� &63�� $� 0LQLVWHULDO
2UGHU�LV�EHLQJ�SUHSDUHG��EXW�QRW�\HW�DGRSWHG��WR�IXUWKHU�UHJXODWH�WKH�DFWXDO�XVH
RI�SHVWLFLGHV�
7KH�GLVSRVDO�RI�REVROHWH�DQG�OHIWRYHU�SHVWLFLGHV��DV�ZHOO�DV�RI�HPSW\�SHVWLFLGH
FRQWDLQHUV�� LV� VXEMHFW� WR� WKH� QDWLRQDO� HQYLURQPHQWDO� OHJLVODWLRQ�� )XUWKHUPRUH�
VLQFH�0DOL� LV�D�VLJQDWRU\�WR�WKH�%DVHO�&RQYHQWLRQ��LW�IROORZV�WKH�SURYLVLRQV�IRU
WKH� WUDQVERXQGDU\� PRYHPHQW� RI� REVROHWH� SHVWLFLGHV� FRQWDLQHG� LQ� WKLV
FRQYHQWLRQ�
���� &RQFOXVLRQV
$�ODUJH�DUUD\�RI�OHJDO�LQVWUXPHQWV�KDV�EHHQ�SXW�LQ�SODFH�RYHU�WKH�ODVW�ILYH�\HDUV
WR�UHJXODWH�WKH�HQWLUH�OLIH�F\FOH�RI�D�SHVWLFLGH�LQ�0DOL��*LYHQ�WKH�UHFHQW�FUHDWLRQ
RI� WKHVH� UHJXODWLRQV�� HQIRUFHPHQW� LV� VWLOO� UHODWLYHO\� ZHDN�� +RZHYHU�� LW� LV
H[SHFWHG�WKDW�SHVWLFLGH�PDQDJHPHQW�ZLOO� LPSURYH� LQ� WKH�QHDU� IXWXUH�DV�PDQ\
DGGLWLRQDO� LQVWUXPHQWV� ZKLFK� KDYH� EHHQ� DOUHDG\� SUHSDUHG� ZLOO� EH� DFWXDOO\
LPSOHPHQWHG��+RZHYHU��WKH�GHJUHH�RI�HQIRUFHPHQW�RI�UHJXODWLRQV�GHSHQGV�RQ
VXVWDLQDEOH� ILQDQFLQJ� PHFKDQLVPV� IRU� WKRVH� DFWLYLWLHV�� 7KRVH� KDYH� QRW� \HW
EHHQ�HVWDEOLVKHG�DV�RQO\�SDUW�RI�WKH�FRVWV�LV�FRYHUHG�E\�VHUYLFH�IHHV��H�J��IRU
UHJLVWUDWLRQ�DQG�UHVLGXH�DQDO\VLV�
,W�LV�OLNHO\�WKDW�WKH�UDQJH�RI�SHVWLFLGHV�DYDLODEOH�LQ�WKH�PDUNHW�ZLOO�GHFUHDVH�DV�D
FRQVHTXHQFH� RI� WKH� IXOO� LPSOHPHQWDWLRQ� RI� WKH� UHJLRQDO� UHJLVWUDWLRQ� VFKHPH�
:KHWKHU� WKLV� GHFUHDVH� WUDQVODWHV� LWVHOI� LQWR� KLJKHU� SHVWLFLGH� SULFHV� DQG� D
UHGXFWLRQ�RI�XVH�ZLOO�EH�VXEMHFW�RI�IXUWKHU�DQDO\VLV�LQ�WKH�IXWXUH�



�� 3HVW LF LGH � W UDGH � �G LVW U LEXW LRQ �DQG�XVH� LQ �0DO L
$OO�RI� WKH�SHVWLFLGHV�XVHG� LQ� WKH�FRXQWU\�DUH� LPSRUWHG� IURP�WKH�ZRUOG�PDUNHW�
7KHUH� LV� D� VPDOO� DPRXQW� RI� SHVWLFLGH� SURGXFWV� ZKLFK� DUH� GRPHVWLFDOO\
IRUPXODWHG�RQ�WKH�EDVLV�RI�LPSRUWHG�DFWLYH�LQJUHGLHQWV��,Q�WKH�IROORZLQJ�FKDSWHU�
WKH�JURZWK�RI�WKH�SHVWLFLGH�PDUNHW�LV�DQDO\]HG�EDVHG�RQ�GDWD�FRYHULQJ�H[WHUQDO
WUDGH�� ORFDO� SURGXFWLRQ�� DQG� GLVWULEXWLRQ� E\� WKH� JRYHUQPHQW� DQG� SDUDVWDWDO
GHYHORSPHQW�DJHQFLHV�
���� 3HVWLFLGH�LPSRUWV
7KH�YROXPH�RI�SHVWLFLGH�LPSRUWV�KDV�VHHQ�D�VWHDG\�LQFUHDVH�VLQFH�������JRLQJ
IURP�������WRQV�WR�PRUH�WKDQ�������WRQV�LQ�������7KH�LPSRUW�YDOXH�JUHZ�IURP
����ELOOLRQ�&)$�IUDQFV�LQ������WR������ELOOLRQ�&)$�IUDQFV�LQ�������+RZHYHU��SDUW
RI� WKLV� YDOXH� LQFUHDVH�ZDV�GXH� WR� WKH�GHYDOXDWLRQ�RI� WKH�&)$� IUDQF� LQ� �����
3HVWLFLGH�LPSRUWV�UHSUHVHQWHG������RI�WRWDO�LPSRUWV�LQWR�0DOL�LQ������
7RWDO�SHVWLFLGH�LPSRUWV�LQ�0DOL�RYHU�WKH�ODVW����\HDUV�DUH�VKRZQ�LQ�)LJXUH�����
7KHVH�GDWD�RQO\� FRQFHUQ�SHVWLFLGH� IRUPXODWLRQV�� VLQFH� LW�ZDV�QRW� SRVVLEOH� WR
REWDLQ�UHOLDEOH�GDWD�RQ�DFWLYH�LQJUHGLHQWV�LPSRUWHG�IRU�ORFDO�IRUPXODWLRQ�

)LJXUH����� 3HVWLFLGH�LPSRUWV�LQWR�0DOL�IURP������WR�����
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9DOXH��PLOOLRQ�&)$�IUDQFV� 9ROXPH��PHWULF�WRQV�

6RXUFH� '16,������G�
'HWDLOHG�VWDWLVWLFV�RQ�WKH� W\SHV�RI�SHVWLFLGHV�EHLQJ� LPSRUWHG� LQWR�0DOL�DUH�QRW
DYDLODEOH��7DEOH�����SURYLGHV�D�EUHDNGRZQ�E\�WKH�VWDQGDUG�FODVVLILFDWLRQ�XVHG



�� &KDSWHU����3HVWLFLGH�WUDGH��GLVWULEXWLRQ�DQG�XVH�LQ�0DOL

LQ� LQWHUQDWLRQDO� WUDGH��ZKLFK�� KRZHYHU�� GRHV� QRW� DOZD\V� VHHP� WR� FRUUHVSRQG
ZLWK�FKHPLFDO�RU�SK\WRSKDUPDFHXWLFDO�SHVWLFLGH�FODVVHV�
,QVHFWLFLGHV�PDNH�XS�WKH�PDMRULW\�RI�LPSRUWHG�SHVWLFLGHV��DPRXQWLQJ�WR�����RI
WKH� YROXPH� LQ� ������ +HUELFLGHV� DUH� EHFRPLQJ� LQFUHDVLQJO\� LPSRUWDQW�� JRLQJ
IURP�����RI� WRWDO� LPSRUWV� LQ������ WR����� LQ�������+RZHYHU�� WKHUH�DUH� ODUJH
YDULDWLRQV�LQ�WKH�GDWD�EDVH�EHWZHHQ�WKH�LQGLYLGXDO�\HDUV�

7DEOH����� 9DOXH�DQG�TXDQWLW\�RI�SHVWLFLGH� LPSRUWV� LQWR�0DOL�� IURP�����
WR�����

<HDU3HVWLFLGH�FODVV
�� �� �� �� �� �� �� �� �� ��

9DOXH��PLOOLRQ�&)$�IUDQFV�
+RXVHKROGLQVHFWLFLGHV�	PRVTXLWR�FRLOV

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

5HWDLO�LQVHFWLFLGHV ��� ��� �� �� ��� ���� ��� �� ���� ����
2WKHU�LQVHFWLFLGHV ��� � ��� ��� ���� ���� ���� ���� ����
)XQJLFLGHV ��� ��� ��� � ��� �� ��� �� ��� ��
+HUELFLGHV��JURZWKUHJXODWRUV�	LQKLELWRUV

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

'LVLQIHFWDQWV ��� �� �� � �� �� �� �� �� ��
2WKHU�SHVWLFLGHV � � � ��� ���� ���� ��� �� ���� ����
7RWDO ���� ���� ���� ���� ���� ���� ���� ���� ����� �����
4XDQWLW\��PHWULF�WRQV�
+RXVHKROGLQVHFWLFLGHV�	PRVTXLWR�FRLOV

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

5HWDLO�LQVHFWLFLGHV �� �� �� ��� ��� ��� ��� �� ���� ���
2WKHU�LQVHFWLFLGHV ��� � ��� ��� ��� ��� ��� ���� �� ���
)XQJLFLGHV �� �� �� � �� � �� �� ���� ���
+HUELFLGHV��JURZWKUHJXODWRUV�	LQKLELWRUV

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

'LVLQIHFWDQWV �� �� �� � � �� �� �� �� ��
2WKHU�SHVWLFLGHV �� �� �� ��� ��� ��� �� �� ��� ���
7RWDO ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

�IRU�WKHVH�\HDUV��WKH�FODVV�³KHUELFLGHV´�LQFOXGHV�IXQJLFLGHV�DV�ZHOO�
6RXUFH� '16,������G�
0DOL�SURFXUHV� LWV�SHVWLFLGHV� IURP�D� ODUJH�QXPEHU�RI�GLIIHUHQW�FRXQWULHV� ���� LQ
������� 7KH� PDMRU� VXSSOLHUV� �E\� YDOXH�� DUH� )UDQFH�� 6HQHJDO�� ,YRU\� &RDVW�



&KDSWHU����3HVWLFLGH�WUDGH��GLVWULEXWLRQ�DQG�XVH�LQ�0DOL ��

8QLWHG� .LQJGRP� DQG� ,QGLD� �VHH� 7DEOH� $����� LQ� DQQH[��� 1RWHZRUWK\� LV� WKH
LQFUHDVLQJ� LPSRUWDQFH� RI� 6HQHJDO� DW� WKH� H[SHQVH� RI� &{WH� G¶,YRLUH�� $OVR�
VXSSOLHUV� LQ� ³RWKHU� FRXQWULHV´� JUHZ� LQ�PDUNHW� VKDUH��PRVW� RI� ZKLFK� DUH� IURP
6RXWK�(DVW�$VLD��7KH�QHZ�8(02$�KDUPRQL]HG�LPSRUW�WD[�V\VWHP�PD\�IXUWKHU
IDYRU�WKH�LPSRUW�IURP�8(02$�PHPEHU�VWDWHV�
���� 3HVWLFLGH�SURGXFWLRQ
3HVWLFLGH� SURGXFWLRQ� LQ� 0DOL� LV� OLPLWHG� WR� WKH� IRUPXODWLRQ� RI� FRPPHUFLDO
SURGXFWV�� QR� ORFDO� SURGXFWLRQ� RI� DFWLYH� LQJUHGLHQWV� H[LVWV�� 7ZR� FRPSDQLHV
SURGXFH�WKH�EXON�RI�ORFDOO\�PDQXIDFWXUHG�SHVWLFLGHV��7KH�6RFLpWp�0DOLHQQH�GH
3URGXLWV� &KLPLTXHV� �603&�� DQG� WKH� 6RFLpWp� GH� )DEULFDWLRQ� GH� 3URGXLWV
,QVHFWLFLGHV�DX�0DOL��352',0$/���6PDOOHU�TXDQWLWLHV�RI�GLVLQIHFWDQWV�DUH�PDGH
E\� WZR� RWKHU� FRPSDQLHV�� )XUWKHUPRUH�� D� QXPEHU� RI� UDWKHU� VPDOO� ORFDO
IRUPXODWRUV�RI�GRPHVWLF�SHVWLFLGHV�DUH�DFWLYH�LQ�WKH�FRXQWU\�

7DEOH����� 4XDQWLWLHV� RI� SHVWLFLGHV� IRUPXODWHG� LQ� 0DOL� E\� 603&� DQG
352',0$/

<HDU&RPSDQ\
����� ����� ����� ����� ����� ����� ����� ����� �����

603&
3RZGHU�IRUPXODWLRQV�WRQV� ��� ��� ��� ��� �� �� � � �
/LTXLG�IRUPXODWLRQV�[�����/� ���� ���� ��� ��� ��� ��� ��� ��� ���
352',0$/
$HURVRO�FDQV��WRQV� ���
0RVTXLWR�FRLOV��WRQV� ���
6RXUFH� 603&�VWDWLVWLFV��'*5&�������
3URGXFWLRQ� VWDWLVWLFV� FRXOG� RQO\� EH� REWDLQHG� IURP� 603&� DQG� 352',0$/�
ZKLOH�IRU�WKH�VPDOO�ORFDO�IRUPXODWRUV�QR�VWDWLVWLFV�VHHP�WR�H[LVW�DW�DOO��7DEOH����
VKRZV� SHVWLFLGH� SURGXFWLRQ� E\� 603&� VLQFH� ������ DQG� E\� 352',0$/� IRU
������7KH�ODWWHU�FRPSDQ\�SURGXFHG�DERXW������WRQV�RI�KRXVHKROG�SHVWLFLGHV
LQ�������PRVWO\�DHURVRO�FDQV��603&�PDLQO\�IRUPXODWHV�FRWWRQ�SHVWLFLGHV��DQG
LV�SDUWO\� VWDWH� RZQHG��:KLOH� VWLOO� DQ� LPSRUWDQW� SURGXFHU� LQ� WKH� HDUO\� QLQHWLHV�
IRUPXODWLQJ�DERXW�������WRQV�RI�SHVWLFLGHV��WKH�FRPSDQ\�QRZ�IRUPXODWHV�RQO\
DERXW�����WRQV�RI�SHVWLFLGHV�SHU�\HDU��7KLV�UHGXFWLRQ�FDQ�EH�SDUWO\�H[SODLQHG
E\� WKH� LQWURGXFWLRQ� RI� PRUH� FRQFHQWUDWHG� (&� IRUPXODWLRQV� IRU� FRWWRQ�� ZKLFK
RFFXUUHG�LQ�WKH�PLG�QLQHWLHV�



�� &KDSWHU����3HVWLFLGH�WUDGH��GLVWULEXWLRQ�DQG�XVH�LQ�0DOL

���� 3HVWLFLGH�H[SRUW�IURP�0DOL
7KH�H[SRUW�E\�0DOLDQ�SHVWLFLGH�PDQXIDFWXUHUV�RU�VXSSOLHUV�LV�IDLUO\�OLPLWHG��DQG
KLJKO\� YDULDEOH� IURP� \HDU� WR� \HDU� �7DEOH� ������ ,W� DPRXQWHG� WR� D� YDOXH� RI� ���
PLOOLRQ� &)$� IUDQFV� LQ� ������ 0RVW� SHVWLFLGHV� DUH� H[SRUWHG� WR� QHLJKERULQJ
FRXQWULHV�

7DEOH����� 3HVWLFLGH�H[SRUWV�IURP�0DOL��LQ�PLOOLRQ�&)$�IUDQFV���IURP�����
WR�����

<HDU&ODVV�RI�SHVWLFLGH
�� �� �� �� ��

'HVWLQDWLRQ

+RXVHKROG�SHVWLFLGHV�	PRVTXLWR�FRLOV � �� � �� ��� ,QGRQHVLD��%XUNLQD�)DVR�*XLQHD
5HWDLO�LQVHFWLFLGHV � � � � � %XUNLQD�)DVR
2WKHU�LQVHFWLFLGHV �� � � � � 1LJHU��6HQHJDO��%XUNLQD)DVR��*XLQHD
+HUELFLGHV��JURZWKUHJXODWRUV�	�LQKLELWRUV � � �� � � ,YRU\�&RDVW
'LVLQIHFWDQWV � � � ��� � 6HQHJDO
7RWDO ��� �� �� �� ���
6RXUFHV� '16,������G���'*'�������

���� 7KH�SHVWLFLGH�PDUNHW�LQ�0DOL
7KH�YROXPH�RI�WKH�SHVWLFLGH�PDUNHW�LQ�0DOL� LV�HVWLPDWHG��EDVHG�RQ�WKH�YDOXHV
RI� LPSRUWV� DQG� ORFDO� SURGXFWLRQ� RI� ZKLFK� H[SRUWV� DUH� GHGXFWHG�� 'DWD� RQ� WKH
YDOXHV� RI� SHVWLFLGH� LPSRUWV� VXSSOLHG� E\� WKH� &XVWRPV� 'LUHFWRUDWH� FRYHU� DOO
RIILFLDO�LPSRUWV�EDVHG�RQ�&,)�YDOXHV��3HVWLFLGH�H[SRUWV�DUH�DOVR�EDVHG�RQ�GDWD
SURYLGHG�E\�WKH�&XVWRPV�'LUHFWRUDWH��)RU�ORFDO�SURGXFWLRQ��RQO\�YROXPHV�ZHUH
DYDLODEOH�� 7KHUHIRUH�� DYHUDJH� 0DOLDQ� VDOHV� SULFHV� ZHUH� DSSOLHG�� DQG� WKH
HVWLPDWH�RI�WKH�YDOXH�RI�ORFDO�SURGXFWLRQ�LV�H[SHFWHG�WR�EH�IDLUO\�FRUUHFW�
7KH� UHVXOWV� RI� WKHVH� HVWLPDWHV� DUH� JLYHQ� LQ� 7DEOH� ����� 7KH� WRWDO� SHVWLFLGH
PDUNHW�LQ�0DOL�LV�HVWLPDWHG�WR�EH�DW�OHDVW����ELOOLRQ�&)$�IUDQFV�LQ�������,I�RQH
SUHVXPHV�WKDW�WKH�WUHQG�LQ�SURGXFWLRQ�IRU�352',0$/��IRU�ZKLFK�DYDLODEOH�GDWD
FRYHU�RQO\�RQH�\HDU��KDV�EHHQ�VLPLODU�WR�WKH�JHQHUDO�PDUNHW�WUHQG��WKH�YDOXH�RI
WKH� SHVWLFLGH� PDUNHW� LQ� 0DOL� KDV� RQ� DYHUDJH� LQFUHDVHG� ZLWK� ���� SHU� \HDU�
EHWZHHQ������DQG������



&KDSWHU����3HVWLFLGH�WUDGH��GLVWULEXWLRQ�DQG�XVH�LQ�0DOL ��

7DEOH����� 'HYHORSPHQW�RI� WKH� YDOXH�RI� WKH�SHVWLFLGH�PDUNHW� LQ�0DOL� �LQ
PLOOLRQ�&)$�IUDQFV��IURP������WR�����

<HDU
�� �� �� �� ��

,PSRUWV ����� ����� ����� ����� ������
([SRUWV ��� �� �� �� ���
3URGXFWLRQ�630&�� ����� ��� ����� ����� �����
3URGXFWLRQ�352',0$/�� ���� �� �� �� �����
1DWLRQDO�PDUNHW
ZLWKRXW�352',0$/ ����� ����� ����� ������ ������
ZLWK�352',0$/ �� �� �� �� ������
��EDVHG�RQ�SHVWLFLGH�SULFHV�DSSOLHG�E\�&0'7����EDVHG�RQ�DYHUDJH�UHWDLO�SULFHV�IRU�KRXVHKROGSHVWLFLGHV�LQ�0DOL��FRLOV �����&)$�NJ���DHURVROV �����&)$�NJ����������GDWD�QRW�DYDLODEOH

6LPLODUO\�� WKH�YROXPH�RI�WKH�SHVWLFLGH�PDUNHW� LQ�0DOL� LV�JLYHQ�LQ�7DEOH������$OO
GDWD� DUH� DV� UHSRUWHG� E\� WKH� GLIIHUHQW� VRXUFHV�� ,PSRUW� YROXPHV� DUH� DQ
XQGHUHVWLPDWH�RI� UHDOLW\��VLQFH� LOOHJDO� LPSRUWV�DUH�QRW� UHJLVWHUHG��6LPLODUO\��DV
H[SODLQHG�HDUOLHU��RQO\� WKH� WZR�PDMRU�QDWLRQDO� IRUPXODWRUV�DUH� LQFOXGHG� LQ� WKH
SURGXFWLRQ�HVWLPDWH��7RWDO�SHVWLFLGH�SURGXFWLRQ�LQ�0DOL�LV�OLNHO\�WR�EH�KLJKHU�

7DEOH����� 'HYHORSPHQW�RI�WKH�YROXPH�RI�WKH�SHVWLFLGH�PDUNHW�LQ�0DOL��LQ
PHWULF�WRQV��IURP������WR������

<HDU
�� �� �� �� ��

,PSRUWV ���� ���� ���� ���� ����
([SRUWV�� �� � � �� ��
3URGXFWLRQ�630& ��� ��� ��� ��� ���
3URGXFWLRQ�352',0$/ �� �� �� �� ����
1DWLRQDO�PDUNHW
ZLWKRXW�352',0$/ ����� ����� ����� ����� �����
ZLWK�352',0$/ ���� �� �� �� �����
��EDVHG�RQ�DQ�DYHUDJH�H[SRUW�YDOXH�RI������&)$�IUDQFV�NJ�RU�/����������GDWD�QRW�DYDLODEOH



�� &KDSWHU����3HVWLFLGH�WUDGH��GLVWULEXWLRQ�DQG�XVH�LQ�0DOL

7KH�WRWDO�YROXPH�RI�IRUPXODWHG�SHVWLFLGHV�DYDLODEOH�LQ�0DOL�LQ������ZDV�DW�OHDVW
������WRQV���$V�GLVFXVVHG�DERYH��WKLV� LV�FHUWDLQO\�DQ�XQGHUHVWLPDWH�RI�UHDOLW\�
8VLQJ�D�VLPLODU�DVVXPSWLRQ�DERXW�352',0$/�SURGXFWLRQ�WUHQGV�DV�DERYH��WKH
DYDLODELOLW\�RI�SHVWLFLGHV�LQ�0DOL�LQFUHDVHG�ZLWK�RQ�DYHUDJH�����EHWZHHQ�����
DQG������
���� 3HVWLFLGH�GLVWULEXWLRQ�FKDQQHOV�LQ�0DOL
7KHUH�DUH�WKUHH�GLVWULEXWLRQ�FKDQQHOV�IRU�SHVWLFLGHV��L�H��GLVWULEXWLRQ�E\�SULYDWH
VHFWRU�� GLVWULEXWLRQ� E\� SDUDVWDWDO� GHYHORSPHQW� RUJDQL]DWLRQV�� DQG� WKH� QRQ�
FRPPHUFLDO�FKDQQHO��VHH�)LJXUH������
7KH� FRPPHUFLDO� VHFWRU� LV� UHSUHVHQWHG� E\� D� QXPEHU� RI� ODUJH� LPSRUWHUV� DQG
GLVWULEXWRUV�� RIWHQ� UHSUHVHQWLQJ� PXOWLQDWLRQDO� DJURFKHPLFDO� FRPSDQLHV�� 7KH\
LQFOXGH�6,3$0$��UHSUHVHQWLQJ�1RYDUWLV�DQG�6RFKLP�&{WH�G¶,YRLUH���5(&20$
�UHSUHVHQWLQJ� 0DUXEHQL��� 03&� �UHSUHVHQWLQJ� &DOOLRSH��� 3DUWHQDLUH� $JULFROH
�UHSUHVHQWLQJ� $YHQWLV�� DQG� $VWHULD� �UHSUHVHQWLQJ� 'XSRQW� GH� 1HPRXUV��� � ,Q
DGGLWLRQ�� DERXW� ��� VPDOOHU� UHWDLO� GLVWULEXWRUV� KDYH� EHHQ� LQYHQWRULHG� LQ� WKH� �
PDMRU�FLWLHV�RI�0DOL� �'*5&���������0DQ\�RI� WKH� ODWWHU�GR�QRW�\HW�KDYH�RIILFLDO
OLFHQVH�
7KH�GLVWULEXWLRQ�FKDQQHO�SDVVLQJ�E\�WKH�DJULFXOWXUDO�GHYHORSPHQW�RUJDQL]DWLRQV
LV�GLIIHUHQW� IURP� WKH�SULYDWH�VHFWRU�DFWLYLWLHV�� LQ� WKH� VHQVH� WKDW� SHVWLFLGHV� DUH
SURFXUHG�FHQWUDOO\�DQG�VDOHV�SULFHV�WR�IDUPHUV�DUH�IL[HG�DW�D�XQLIRUP�OHYHO� IRU
WKH� ZKROH� FRXQWU\�� 0RUH� WKDQ� ���� RI� SHVWLFLGHV� LQ� 0DOL� SDVV� E\� WKHVH
FKDQQHOV��&0'7�DQG�2+91�EHLQJ�WKH�WZR�ODUJHVW�GHYHORSPHQW�RUJDQL]DWLRQV
LQYROYHG��
7KH�QRQ�FRPPHUFLDO�FLUFXLW�FRQVLVWV�RI�SHVWLFLGHV�ZKLFK�DUH�GLVWULEXWHG�IUHH�RI
FKDUJH�WR�IDUPHUV�RU�IRU�SXEOLF�KHDOWK�SURJUDPV��6RPHWLPHV�WKHVH�DUH�VXSSOLHG
E\�1*2V�EXW�LQ�VRPH�FDVHV�DOVR�E\�WKH�*RYHUQPHQW��H�J��IRU�ORFXVW�FRQWURO��

����������������������������������������
��)RU�H[SRUWV�RQO\�YDOXHV�ZHUH�DYDLODEOH��7KH�YROXPH�ZDV�HVWLPDWHG�EDVHG�RQ�DQ�HVWLPDWHG�H[SRUW

SULFH�SHU�XQLW�RI�SHVWLFLGH��7KLV�HVWLPDWH�LV�D�EHVW�HGXFDWHG�JXHVV��DQG�FDQQRW�EH�YHULILHG�DW
SUHVHQW��+RZHYHU��JLYHQ�WKH�OLPLWHG�LPSRUWDQFH�RI�SHVWLFLGH�H[SRUWV�IURP�0DOL��WKLV�ODFN�RI�SUHFLVLRQ
ZLOO�QRW�LQIOXHQFH�WKH�WRWDO�HVWLPDWH�JUHDWO\�



)LJXUH����� 3HVWLFLGH�GLVWULEXWLRQ�FKDQQHOV�LQ�0DOL

&KDSWHU����3HVWLFLGH�WUDGH��GLVWULEXWLRQ�DQG�XVH�LQ�0
DOL

��

&XVWRPV

603&

352',0$/

2WKHUV

8033

0LQLVWU\�RI�+HDOWK

8VHUV
�IDUPHUV��KRXVHKROGV��DSSOLFDWRUV�

$FWLYH�LQJUHGLHQWV

3ULYDWH�GLVWULEXWRUV

5HWDLO�YHQGRUV

'HYHORSPHQW�RUJDQL]DWLRQV
�H�J��&0'7��2+91�

)RUPXODWHG�HQG�SURGXFWV

,QWHUQDWLRQDO
RUJDQL]DWLRQV

1*2V 'HFHQWUDOLVHG�JRYW��DJHQFLHV
�H�J��'1$05�

0LQLVWULHV��H�J��+HDOWK�
5XUDO�'HYHORSPHQW�

� GLVWULEXWLRQ � IRUPXODWLRQ � LQWHUPHGLDULHV



�� &KDSWHU����3HVWLFLGH�WUDGH��GLVWULEXWLRQ�DQG�XVH�LQ�0DOL

7KH�RQO\�GHWDLOHG� LQIRUPDWLRQ�DERXW� WKH� YROXPH�RI� WKH�GLVWULEXWLRQ�FKDQQHO� LV
DYDLODEOH�IRU�WKH�SHVWLFLGHV�VXSSOLHG�WKURXJK�WKH�.5��SURJUDP��ZKLFK�DUH�VROG
E\�WKH�0LQLVWU\�RI�5XUDO�'HYHORSPHQW��7DEOH�������7KH�PDUNHW�VKDUH�RI� WKRVH
SHVWLFLGHV� LV� OLPLWHG�� 7KH� UHPDUN� PDGH� HDUOLHU� WKDW� WKHVH� SHVWLFLGHV� DUH
UHODWLYHO\� H[SHQVLYH� LV� FRQILUPHG� E\� 7DEOH� ����� ZLWK� WKHLU� VKDUH� LQ� WKH� WRWDO
PDUNHW�YDOXH�EHLQJ�YHU\�PXFK�KLJKHU�WKDQ�WKHLU�YROXPH�ZRXOG�VXJJHVW��

7DEOH����� 3HVWLFLGH� LPSRUWV� LQWR� 0DOL� LQ� WKH� IUDPHZRUN� RI� WKH� .5�
SURJUDP�� E\� TXDQWLW\� �PHWULF� WRQV�� DQG� YDOXH� �PLOOLRQ� &)$
IUDQFV�

<HDU
�� �� �� �� ��

4XDQWLW\ ��� � �� �� ��
DV���RI�WRWDO�PDUNHW�� ���� ���� ���� ���� ����
9DOXH ��� �� ��� ��� ���
DV���RI�WRWDO�PDUNHW ���� ���� ���� ���� ����
��PDUNHW�DV�HVWLPDWHG�LQ�7DEOHV�����DQG������ZLWKRXW�352',0$/�
6RXUFH� '*5&�������

���� 3HVWLFLGH�XVH�LQ�WKH�DJULFXOWXUDO�VHFWRU
7KH�DJULFXOWXUDO� VHFWRU�DFFRXQWV� IRU� WKH� ODUJHVW� IUDFWLRQ�RI�SHVWLFLGHV�XVHG� LQ
0DOL�� $FWXDO� SHVWLFLGH� XVH� VWDWLVWLFV� GR� QRW� H[LVW�� EXW� WKH� \HDUO\� DPRXQW� RI
SHVWLFLGHV� GLVWULEXWHG� DW� IDUPHU� OHYHO� FRXOG� EH� REWDLQHG� IRU� D� QXPEHU� RI
GHYHORSPHQW�RUJDQL]DWLRQV�RU�JRYHUQPHQW�DJHQFLHV��+HUH�� LW� LV�FRQVLGHUHG�WR
EH�XVHG�LQ�WKH�VDPH�\HDU��7RWDO�SHVWLFLGH�XVH�RYHU�WKH�ODVW�GHFDGH�LV�JLYHQ�LQ
7DEOH������,W�UHSUHVHQWV�SHVWLFLGH�XVH�E\�DERXW����GHYHORSPHQW�RUJDQL]DWLRQV
DQG�DJHQFLHV�
,QFOXGHG�LQ�WKHVH�VWDWLVWLFV�DUH��DOPRVW��DOO�SHVWLFLGHV�XVHG�LQ�WKH�SURGXFWLRQ�RI
FRWWRQ�� FHUHDOV�� VXJDU� FDQH� DQG� WREDFFR�� 0RVW� RI� WKHVH� TXDQWLWLHV� SDVV
WKURXJK� �GLUHFWO\� RU� LQGLUHFWO\�� JRYHUQPHQW� FRQWUROOHG� GLVWULEXWLRQ� FKDQQHOV�
6WDWLVWLFV�ZHUH�QRW�DYDLODEOH� IRU�XVH�E\� IDUPHUV�ZKR�PDLQO\�REWDLQ�SHVWLFLGHV
WKURXJK�WKH�FRPPHUFLDO�RXWOHWV��VXFK�DV�PDQ\�IUXLW�DQG�YHJHWDEOH�SURGXFHUV�
'DWD�SURYLGHG�LQ�7DEOH�����LV�WKXV�DQ�XQGHUHVWLPDWH�RI�UHDO�XVH�LQ�0DOL�
����������������������������������������
�� 7KH�ILQGLQJV�RI�FKDSWHU�����WKDW�WKHVH�SHVWLFLGHV�DUH�UHODWLYHO\�H[SHQVLYH�DUH�FRQILUPHG�E\�7DEOH

�����7KH�VKDUH�RI�WKH�YDOXH�RI�.5��SHVWLFLGHV�LQ�WKH�WRWDO�PDUNHW�YDOXH�LV�IDU�KLJKHU�WKDQ�WKHLU
YROXPH�ZRXOG�VXJJHVW�



&KDSWHU����3HVWLFLGH�WUDGH��GLVWULEXWLRQ�DQG�XVH�LQ�0DOL ��

7DEOH����� 4XDQWLWLHV� RI� SHVWLFLGHV� �IRUPXODWLRQV�� XVHG� LQ� WKH
DJULFXOWXUDO�VHFWRU�IURP���������WR��������

<HDU7\SH�RI�SHVWLFLGH
����� ����� ����� ����� ����� ����� ����� ����� �����

)XQJLFLGHV��[�����NJ� � � � �� �� � �� �� ��
,QVHFWLFLGHV��WRQV��HT���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+HUELFLGHV��[�����/� ��� ��� ��� ��� ��� ��� ��� ��� ���
5RGHQWLFLGHV��[������NJ� ���� ���� ���� � ���� � � � �
7RWDO�SHVWLFLGHV��WRQV��HT���� ���� ���� ���� ���� ���� ���� ���� ���� ����
��PHWULF�WRQV�HTXLYDOHQW����WRQ� ������NJ�RU������/
6RXUFHV� '1$�������j��������'1$05�������������
7KUHH�DFWRUV� UHSUHVHQW�PRUH� WKDQ�����RI� WRWDO�SHVWLFLGH�XVH��&0'7��2+91
DQG�'1$05��IRUPHUO\�6139���7DEOH�������0RVW�SHVWLFLGHV�REWDLQHG�E\�&0'7
DQG�2+91�DUH�XVHG�LQ�FRWWRQ��VHH�DOVR�FKDSWHU�������3HVWLFLGHV�GLVWULEXWHG�E\
'1$05�DUH�PRVWO\�XVHG�IRU�PLJUDWRU\�SHVW�FRQWURO��ORFXVWV��JUDVVKRSSHUV�DQG
JUDQLYRURXV�ELUGV��DQG�E\�VXEVLVWHQFH�IDUPHUV�RQ�FHUHDOV�DQG�RWKHU�FURSV�IRU
D�YDULHW\�RI�SHVWV�

7DEOH����� $JULFXOWXUDO� SHVWLFLGH�XVH�E\� WKH� WKUHH�PDMRU� DFWRUV� LQ�0DOL�
IURP������WR������

<HDU6WUXFWXUHV
����� ����� ����� ����� ����� ����� ����� ����� �����

&0'7��WRQV�HT���� ���� ���� ���� ���� ���� ���� ���� ���� ����
2+91��WRQV�HT�� ��� ��� ��� ��� ��� ��� ��� ���� ����
'1$05��WRQV�HT�� ��� ��� ��� ��� �� �� ���� �� ��
7RWDO���WRQV�HT�� ���� ���� ���� ���� ���� ���� ���� ���� ����
��RI�WRWDO�XVH �� �� �� �� �� �� �� �� ��
5HVW���� � � � � � � �� �� �
��PHWULF�WRQV�HTXLYDOHQW�����WRQ� ������NJ�RU������/�����������QR�GDWD�DYDLODEOH
6RXUFH� &0'7������D���'1$05���������2+91�������
'XULQJ� WKH� ODVW� WKUHH� \HDUV� RI� WKH� DVVHVVPHQW�� SHVWLFLGH� XVH� E\�2+91� KDV
JUHDWO\� LQFUHDVHG��7KLV�ZDV�PDLQO\�GXH� WR� WKH� UHFHQW�H[WHQVLRQ�RI� WKH�FRWWRQ
DUHD�PDQDJHG� E\� 2+91�� 6WDWLVWLFV� IRU� SHVWLFLGH� XVH� E\� '1$05� ZHUH� RQO\
DYDLODEOH� IRU� WKH� SHULRG� XQWLO� ������ +RZHYHU�� WKH� UHGXFWLRQ� LQ� XVH� REVHUYHG
HDUOLHU� LQ� WKH� GHFDGH� KDV� SUREDEO\� FRQWLQXHG� GXULQJ� WKLV� SHULRG�� '1$05
REWDLQV�PRVW� RI� LWV� SHVWLFLGHV� IURP�GRQRUV� �H�J�� WKH�.5��SURJUDP��� RIWHQ� IRU
HPHUJHQF\�SHVW�FRQWURO�



�� &KDSWHU����3HVWLFLGH�WUDGH��GLVWULEXWLRQ�DQG�XVH�LQ�0DOL

���� 3HVWLFLGH�XVH�LQ�WKH�SXEOLF�KHDOWK�VHFWRU
8QWLO������� WKH�0LQLVWU\�RI�+HDOWK�ZDV�UHVSRQVLEOH� IRU� WKH�H[HFXWLRQ�RI�SXEOLF
KHDOWK� SHVW� FRQWURO� LQ� 0DOL� �PDLQO\� PRVTXLWR� DQG� EODFN� IO\� FRQWURO��� 0RUH
UHFHQWO\�� WKHVH� WDVNV� KDYH� EHHQ� WUDQVIHUUHG� WR� ORFDO� FRPPXQLWLHV� DQG� WKH
SULYDWH� VHFWRU�� ZLWK� WKH� +\JLHQH� 6HUYLFH� HQVXULQJ� WUDLQLQJ� DQG� WHFKQLFDO
DVVLVWDQFH�
,Q�WKH�SHULRG������WR�������DERXW�����WRQV�SHU�\HDU�ZHUH�LPSRUWHG�IRU�SXEOLF
KHDOWK�SHVW�FRQWURO��'16���������7KLV�ZDV��DW�WKH�WLPH��DSSUR[LPDWHO\�����RI
SHVWLFLGH� XVH� LQ� WKH� DJULFXOWXUDO� VHFWRU�� 'XH� WR� WKH� DERYH� PHQWLRQHG
GHFHQWUDOL]DWLRQ��QR�VWDWLVWLFV�DUH�DYDLODEOH�DQ\PRUH�DIWHU�������7KH�0LQLVWU\�RI
+HDOWK� GRHV� QRW� FROOHFW� VXFK� GDWD� DW� ORFDO� FRPPXQLW\� OHYHO�� ,W� LV� WKHUHIRUH
LPSRVVLEOH� WR� HVWLPDWH� SHVWLFLGH� XVH� IRU� SXEOLF� KHDOWK�� +RZHYHU�� WKH� ILJXUHV
IURP�WKH�HDUO\�QLQHWLHV�VXJJHVW�WKDW�WKLV�PD\�VWLOO�EH�FRQVLGHUDEOH�
$SDUW� IURP� WKH� GDWD� RQ� LPSRUW� DQG� SURGXFWLRQ� RI� KRXVHKROG� SHVWLFLGHV
SUHVHQWHG�LQ�VHFWLRQ�����DQG������QR�GHWDLOHG�XVH�VWDWLVWLFV�DUH�DYDLODEOH�DW�DOO
LQ�0DOL�
���� 3HVWLFLGH�XVH�IRU�YHWHULQDU\�SHVW�FRQWURO
1R�VWDWLVWLFV�DUH�FROOHFWHG��RQ�D�UHJXODU�EDVLV��RQ�SHVWLFLGHV�XVHG�IRU�YHWHULQDU\
SXUSRVHV��$Q�LVRODWHG�VWXG\��FRYHULQJ�WKH�SHULRG������WR�������HVWLPDWHG�WKDW
DERXW���� WRQV�RI�SHVWLFLGHV�ZHUH�XVHG�DQQXDOO\� IRU� YHWHULQDU\�SHVW�FRQWURO� LQ
0DOL��ZLWK�D�WRWDO�YDOXH�RI�����PLOOLRQ�&)$�IUDQFV��'LDOOR��������
:LWK�WKH�RQJRLQJ�GHFHQWUDOL]DWLRQ�RI�WKH�JRYHUQPHQW¶V�YHWHULQDU\�VHUYLFHV��DQG
WKH� LQFUHDVHG�SULYDWH�VHFWRU�DFWLYLWLHV� LQ� WKLV� ILHOG��XVH�VWDWLVWLFV�DUH�FXUUHQWO\
LPSRVVLEOH�WR�REWDLQ�
���� 6XPPDU\
7KHUH�LV�D�ODFN�RI�FRPSUHKHQVLYH�VWDWLVWLFV�DERXW�SHVWLFLGH�LPSRUWV��SURGXFWLRQ
DQG�GLVWULEXWLRQ�LQ�0DOL�ZKLFK�OLPLWV�WKH�IXOO�XQGHUVWDQGLQJ�RI�WKH�LPSRUWDQFH�RI
SHVWLFLGH�XVH�LQ�WKH�FRXQWU\��,PSRUW�VWDWLVWLFV�QHLWKHU�DOORZ�IRU�D�GLIIHUHQWLDWLRQ
DFFRUGLQJ� WR� HQYLURQPHQWDO� DQG� KHDOWK� KD]DUG� FDWHJRULHV� QRU� GR� WKH\
GLVWLQJXLVK�EHWZHHQ�IRUPXODWHG�SURGXFWV�DQG�DFWLYH�LQJUHGLHQWV��+RZHYHU��WKLV
LQIRUPDWLRQ� LV� QHFHVVDU\� WR� GHWHUPLQH� IXWXUH� JRYHUQPHQW� SROLFLHV� RQ
DJULFXOWXUDO� SURGXFWLYLW\� HQKDQFHPHQW�� KHDOWK� ULVN� PLWLJDWLRQ�� DQG
HQYLURQPHQWDO�SURWHFWLRQ�



&KDSWHU����3HVWLFLGH�WUDGH��GLVWULEXWLRQ�DQG�XVH�LQ�0DOL ��

%DVHG� RQ� WKH� DYDLODEOH� GDWD�� WKH� SHVWLFLGH� PDUNHW� LV� HVWLPDWHG� WR� KDYH
UHDFKHG�D� YROXPH� RI� DW� OHDVW� ������ WRQV� IRUPXODWHG� SURGXFW� LQ� ������ ZLWK� D
YDOXH� RI� DERXW� ��� ELOOLRQ� &)$� IUDQFV� �DERXW� 86� �� ��� PLOOLRQ��� 7KH� PDUNHW
LQFUHDVHG�RQ�DYHUDJH�DW�DQ�DQQXDO�UDWH�RI������E\�YROXPH��RU������E\�YDOXH�
UHVSHFWLYHO\��IURP������WR�������:KLOH�WKH�JURZWK�FDQ�EH�SDUWO\�H[SODLQHG�E\
DQ�H[SDQVLRQ�RI�FRWWRQ�SURGXFWLRQ�WR�QHZ�DUHDV��WKH�LQFUHDVH�RI�SHVWLFLGH�XVH
QHYHUWKHOHVV�H[FHHGHG�DJULFXOWXUDO�JURZWK��������LQ�WKH�VDPH�SHULRG��E\�IDU�
$ERXW������RI�WKH�WRWDO�TXDQWLW\�LV�XVHG�LQ�WKH�DJULFXOWXUDO�VHFWRU��,QVHFWLFLGHV
DUH� WKH� GRPLQDQW� JURXS� RI� SHVWLFLGHV�� 0RUH� WKDQ� ��� �� RI� WKLV� TXDQWLW\� LV
GLVWULEXWHG�E\�WKH�SDUDVWDWDO�FRWWRQ�GHYHORSPHQW�DJHQFLHV�DQG�WKH�0LQLVWU\�RI
$JULFXOWXUH�
,Q�WKH�����V��WKH�UHODWLYH�LPSRUWDQFH�RI�SHVWLFLGHV�LQ�WKH�0DOLDQ�HFRQRP\�KDV
EHHQ� JURZLQJ�� :KHWKHU� WKLV� GHYHORSPHQW� LV� DFFRPSDQLHG� E\� LQFUHDVHG
DJULFXOWXUDO� SURGXFWLYLW\�� QHHGV� WR� EH� GHWHUPLQHG� E\� GHWDLOHG� HFRQRPLF
UHVHDUFK��&XUUHQWO\�� SHVWLFLGH�XVH�VWDQGV�DW� ������RI� WRWDO�*'3��$JULFXOWXUDO
SHVWLFLGH�XVH�LV�������RI�DJULFXOWXUDO�*'3��%RWK�LQGLFDWRUV�VXJJHVW�DQ�DOUHDG\
KLJK�GHSHQGHQFH�RQ�FKHPLFDO�SHVWLFLGHV��

����������������������������������������
��,Q�&RWH�G¶,YRLUH��WKH�VDPH�LQGLFDWRUV�DUH�������IRU�WRWDO�*'3��DQG�������IRU�DJULFXOWXUDO�*'3�������

VHH�)OHLVFKHU�HW�DO���������0DOL�LWVHOI�VSHQGV�RQO\�VOLJKWO\�KLJKHU�VKDUHV�RI�LWV�*'3�IRU�HGXFDWLRQ
DQG�KHDOWK�FDUH��HDFK��������81'3�������



� � $QDO \V LV �RI �SHVW LF LGH�XVH � LQ � WKH�PDLQ �FURSV
,Q� WKLV� FKDSWHU�� ZH� ZLOO� IXUWKHU� DQDO\]H� WKH� GHYHORSPHQW� RI� FURS� ORVV� DQG
SHVWLFLGH�XVH�RYHU�WKH�ODVW�GHFDGH�LQ�WKH�PDLQ�FURSV��QRWDEO\�FRWWRQ��ULFH�DQG
RWKHU� FHUHDOV�� 'DWD� ZHUH� REWDLQHG� IURP� WKH� SODQQLQJ� XQLW� RI� WKH� DJULFXOWXUDO
PLQLVWU\�� 7KH\� EDVLFDOO\� UHIHU� WR� VWDWLVWLFV� RI� WKH� SDUDVWDWDO� DJHQFLHV�� EXW
JHQHUDOO\�GR�QRW�LQFOXGH�FURSV�DQG�DUHDV�ZKLFK�DUH�QRW�XQGHU�WKH�PDQGDWH�RI
WKRVH� DJHQFLHV�� 1R� FRPSUHKHQVLYH� GDWD� DUH� FXUUHQWO\� DYDLODEOH� DERXW
SHVWLFLGH� XVH� LQ� IUXLW� DQG� YHJHWDEOH� SURGXFWLRQ� EHFDXVH� RI� WKH� ODFN� RI
JRYHUQPHQW�H[WHQVLRQ�DQG�GHYHORSPHQW�DJHQFLHV�LQ�WKRVH�DUHDV�
���� &RWWRQ
������ &URS�ORVV
&RWWRQ� LV� JHQHUDOO\� UHIHUUHG� WR� DV� D� FURS� ZKLFK� LV� VHQVLWLYH� WR� SHVWV� DQG
GLVHDVHV��7KH�ZRUOG�ZLGH�FURS�ORVV�HYDOXDWLRQ�E\�2HUNH�HW�DO���������SURYLGHV
DYHUDJH� ILJXUHV� IRU� $IULFD�� RYHU� WKH� SHULRG� ������������ $FFRUGLQJ� WR� WKHVH
ILJXUHV��DYHUDJH�ORVVHV�DW�\LHOG�OHYHOV�UDQJLQJ�IURP�����WR������NJ�KD�DUH���
��RI� WKH�SRWHQWLDO� \LHOG�ZKHQ�QR�FURS�SURWHFWLRQ�PHDVXUHV�DUH�GRQH��7DNLQJ
WKH�FXUUHQW� OHYHO� RI� SHVWLFLGH�XVH� LQWR�DFFRXQW�� VWLOO� �����RI� WKH� \LHOG� LV� ORVW�
/RVV�IURP�LQVHFW�DQG�PLWH�SHVW�GDPDJH�LQFOXGLQJ�YLUDO�GLVHDVHV�WUDQVPLWWHG�E\
WKHP��LV�PRVW�LPSRUWDQW�
8QIRUWXQDWHO\��QR�FRPSUHKHQVLYH�DQDO\VLV�RI�FURS�ORVV�LQ�FRWWRQ�H[LVWV�IRU�0DOL�
7KLV� LV� LQ�VSLWH�RI� WKH� LPSRUWDQFH�RI� WKH�FURS�DQG� WKH� ORQJ�VWDQGLQJ� UHVHDUFK
FDUULHG�RXW� LQ� WKH�FRXQWU\��2QO\� LVRODWHG�VWXGLHV�DUH�DYDLODEOH��PRVWO\�FDUULHG
RXW�DV�SDUW�RI�SHVWLFLGH�HIILFDF\�WULDOV�
'HODWWUH�DQG�*DOO��������FLWHG�LQ�2HUNH�HW�DO���������HVWLPDWH�DYHUDJH�SRWHQWLDO
ORVVHV�RI�����GXH�WR�LQVHFW�SHVWV��IRU�WKH�SHULRG������WR�������6LPLODU�ORVVHV
GXH�WR�SHVWV�ZHUH�UHSRUWHG�E\�&DGRX��FLWHG�LQ�0LFKHO���������0RUH�UHFHQWO\��LQ
WKH�SHULRG������WR�������0LFKHO��������FDUULHG�RXW�FURS� ORVV�DVVHVVPHQWV� LQ
0DOL�DQG�UHSRUWHG�DYHUDJH�SRWHQWLDO�ORVVHV�RI�DERXW����WR������GXH�WR�SHVWV�
����������������������������������������
��7KH�VWXG\�RI�2HUNH�HW�DO���������LV�WKH�PRVW�FRPSUHKHQVLYH�HYDOXDWLRQ�RI�FURS�ORVV�UHVHDUFK�UHVXOWV

DQG�SHVWLFLGH�HIILFDF\�WULDOV��+RZHYHU��WKH�PHWKRGRORJ\�RI�WKH�VWXG\�KDV�EHHQ�FULWLFL]HG�IRU
H[DJJHUDWLQJ�FURS�ORVV��)XUWKHUPRUH��WKH�PHWKRGRORJ\�LJQRUHV�HFRQRPLF�FRQVLGHUDWLRQV�
&RQFOXVLRQV�RQ�FURS�ORVV�HVWLPDWHV�WKHUHIRU�VKRXOG�EH�PDGH�ZLWK�FDXWLRQ�DV�WKH�UHVXOWV�WHQG�WR
RYHUHVWLPDWH�WKH�FRQWULEXWLRQ�RI�FURS�SURWHFWLRQ�WR�YDOXH±DGGHG�LQ�DJULFXOWXUH��<XGHOPDQ�HW�DO�
�������VWDWH�WKDW��GHVSLWH�WKH�DYDLODELOLW\�RI�RQO\�FDVXDO�REVHUYDWLRQV�RI�DFWXDO�ILHOG�OHYHO�FURS�ORVV�
HVWLPDWHV�WHQG�WR�EHFRPH�HQWUHQFKHG��(VWLPDWHG�ORVVHV�IURP�SHVWV�LQ�D�QXPEHU�RI�$IULFDQ
FRXQWULHV�KDYH�EHHQ�³IL[HG´�DW�DERXW������ZLWK�OLWWOH�VFLHQWLILF�YDOLGLW\�IRU�VHYHUDO�GHFDGHV�



&KDSWHU����$QDO\VLV�RI�SHVWLFLGH�XVH�LQ�WKH�PDLQ�FURSV ��

+RZHYHU�� ORVVHV� ZHUH� YDULDEOH� DFFRUGLQJ� WR� \HDU� DQG� ORFDWLRQ�� DQG� UDQJHG
IURP����WR�����
$OO� WKHVH� HVWLPDWHV� DUH� PXFK� OHVV� WKDQ� WKH� RYHUDOO� SRWHQWLDO� ORVV� ILJXUHV
GRFXPHQWHG�IRU�$IULFD� LQ�JHQHUDO�E\�2HUNH�HW�DO�� ��������ZKLFK�DYHUDJH�IURP
��� WR� ����� &RWWRQ� SURGXFWLRQ� LQ� 0DOL� LV� LQGHHG� JHQHUDOO\� VHHQ� DV� EHLQJ
DIIHFWHG�OHVV�E\�LQVHFW�DQG�PLWH�SHVWV�WKDQ�LQ�PDQ\�RWKHU�SDUWV�RI�$IULFD�
3HVWLFLGH�XVH
7KH�GHYHORSPHQW� RI� SHVWLFLGH� XVH� LQ� FRWWRQ� RYHU� WKH� ODVW� GHFDGH� LV� JLYHQ� LQ
7DEOH� ����� 7KH� GDWD� JHQHUDOO\� UHIHU� WR� WKH� DPRXQW� GLVWULEXWHG� WR� YLOODJH
DVVRFLDWLRQV� LQ� D� JLYHQ� \HDUV�� ZKLFK� LV� KRZHYHU� FRQVLGHUHG� WR� EH� FORVH� WR
DFWXDO�SHVWLFLGH�XVH� LQ�PRVW� \HDUV��&RWWRQ�SHVWLFLGHV� UHSUHVHQW�� RQ�DYHUDJH�
DERXW� ��� �� RI� WRWDO� DJULFXOWXUDO� SHVWLFLGH� XVH� LQ� 0DOL�� $ERXW� ��� �� RI� WRWDO
SHVWLFLGH�XVH�LQ�FRWWRQ�DUH�LQVHFWLFLGHV�

7DEOH����� 3HVWLFLGH�GLVWULEXWLRQ�IRU�FRWWRQ�LQ�0DOL��IURP������WR�����
*URZLQJ�VHDVRQ7\SH�RI�SHVWLFLGH

����� ����� ����� ����� ����� ����� ����� ����� �����
,QVHFWLFLGHV��[�����/� ���� ���� ���� ���� ���� ���� ���� ���� ����
+HUELFLGHV��[������/� ���� ���� ���� ���� ���� ���� ��� ��� ���
)XQJLFLGHV��WRQV� ���� ��� �� ��� ���� �� ���� �� ����
7RWDO��WRQV�HTXLYDOHQW� ���� ���� ���� ���� ���� ���� ���� ���� ����
��RI�WRWDO�DJULFXOWXUDOSHVWLFLGH�XVH �� �� �� �� �� �� �� �� ��

6RXUFHV� '1$�������WR��������'1$05���������������&0'7������D���2+91�������
3HVWLFLGH�XVH�KDV�HIIHFWLYHO\�LQFUHDVHG�GXULQJ�WKH�HQWLUH�SHULRG��7KH�UHGXFWLRQ
LQ�LQVHFWLFLGH�XVH�VHHQ�IURP������WR������LV�WR�D�ODUJH�H[WHQW�GXH�WR�D�FKDQJH
LQ�WKH�W\SH�RI�SHVWLFLGH�IRUPXODWLRQ��8QWLO�������LQVHFWLFLGHV�ZHUH�DOO�DSSOLHG�DV
XOWUD�ORZ�YROXPH��8/9��IRUPXODWLRQV�DW�D�UDWH�RI���OLWHUV�RI�IRUPXODWHG�SURGXFW
SHU� KHFWDUH�� 6XEVHTXHQWO\�� WKH� IRUPXODWLRQV� ZHUH� FKDQJHG� WR� HPXOVLILDEOH
FRQFHQWUDWHV� �(&��� ZKLFK� DUH� DSSOLHG� DW� D� UDWH� RI� �� OLWHU� RI� IRUPXODWLRQ� SHU
KHFWDUH��7KH�UDWHV�RI�DFWLYH�LQJUHGLHQWV�SHU�KHFWDUH�GLG��KRZHYHU��QRW�FKDQJH�
WKXV� UHTXLULQJ� (&� IRUPXODWLRQV� WKDW� DUH� WKUHH� WLPHV� DV� FRQFHQWUDWHG� DV� WKH
8/9�RQHV��7KH�UHGXFWLRQ�VHHQ�LQ�LQVHFWLFLGH�XVH�LQ�7DEOH�����DV�RI������LV�WR�D
ODUJH�H[WHQW�GXH�WR�WKLV�FKDQJH�LQ�IRUPXODWLRQV�DQG�GRHV�QRW�UHSUHVHQW�WKH�UHDO
GHYHORSPHQW�LQ�WKH�XVH�RI�DFWLYH�LQJUHGLHQWV�
,Q� )LJXUH� ����� ZH� FRUUHFWHG� SHVWLFLGH� XVH� LQ� FRWWRQ� IRU� WKLV� FKDQJH� LQ
IRUPXODWLRQ�� H[SUHVVLQJ� DOO� LQVHFWLFLGHV� LQ� ³(&� IRUPXODWLRQ� HTXLYDOHQWV´�� 7KLV



�� &KDSWHU����$QDO\VLV�RI�SHVWLFLGH�XVH�LQ�WKH�PDLQ�FURSV

JUDSK�VKRZV��FRQWUDU\�WR�7DEOH������WKDW�SHVWLFLGH�XVH�UHPDLQV�UHODWLYHO\�VWDEOH
XQWLO�������DIWHU�ZKLFK�LW�LQFUHDVHG�HYHU\�\HDU�

)LJXUH����� *URVV� WRWDO� SHVWLFLGH� XVH� �8/9� HW� (&�� LQ� FRWWRQ�� DQG� LWV
FRUUHFWHG�XVH��(&�HTXLYDOHQWV��IURP������WR������
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*URZLQJ�VHDVRQ
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4XDQWLW\�RI�SHVWLFLGHV��WRQV�HTXLYDOHQW� &RUUHFWHG�TXDQWLW\�RI�SHVWLFLGHV��WRQV�HTXLYDOHQW�

1RW� RQO\� KDV� WKH� WRWDO� TXDQWLW\� RI� SHVWLFLGHV� LQ� FRWWRQ� LQFUHDVHG�� VR� KDV� WKH
LQWHQVLW\�RI� WKHLU�XVH��)LJXUH�����VKRZV� WKH�DPRXQW�RI�SHVWLFLGHV�QHHGHG�SHU
KHFWDUH� DQG� SHU� WRQ� RI� FRWWRQ� SURGXFHG�� EHWZHHQ� ����� DQG� ������ $IWHU� D
SHULRG� RI� UHODWLYH� VWDELOLW\� XQWLO� ����� �DSSUR[LPDWHO\� ���� OLWHUV�KD��� SHVWLFLGH
GLVWULEXWLRQ� �DQG� VXEVHTXHQW� XVH�� LQFUHDVHG� GUDPDWLFDOO\� EHJLQQLQJ� LQ� �����
DWWDLQLQJ�RQ�DYHUDJH�DOPRVW���OLWHUV�KD�LQ������



&KDSWHU����$QDO\VLV�RI�SHVWLFLGH�XVH�LQ�WKH�PDLQ�FURSV ��

)LJXUH����� 'HYHORSPHQW�RI�WKH�LQWHQVLW\�RI�SHVWLFLGH�XVH��(&�HTXLYDOHQW
YROXPHV��LQ�FRWWRQ�SURGXFWLRQ��IURP������WR������
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*URZLQJ�VHDVRQ
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$YHUDJH�SHVWLFLGH�XVH���KD $YHUDJH�SHVWLFLGH�XVH���WRQ�RI�FRWWRQ

6RXUFH� 7DEOHV�����DQG����
)LJXUH�����VKRZV�WKDW�WKH�LQFUHDVH�LQ�WKH�LQWHQVLW\�RI�SHVWLFLGH�XVH�LV�HQWLUHO\
GXH�WR�WKH�JURZWK�LQ�LQVHFWLFLGHV��$YHUDJH�LQWHQVLW\�RI�KHUELFLGH�DQG�IXQJLFLGH
XVH�KDV�UHPDLQHG�UHODWLYHO\�VWDEOH�
,W�LV�QRW�HQWLUHO\�FOHDU�ZK\�LQVHFWLFLGH�XVH�KDV�LQWHQVLILHG�VR�PXFK�RYHU�WKH�ODVW
�� \HDUV�� 7KLV�PD\� EH� GXH� WR� WKH� UHFHQW� DSSHDUDQFH� RI� QHZ� SHVWV�� VXFK� DV
ZKLWH� IO\� �%HPLVLD� WDEDFL��� 0RUH� OLNHO\� LV� WKDW� LW� LV� WKH� HIIHFW� RI� LQFUHDVLQJ
UHVLVWDQFH� DJDLQVW� S\UHWKURLGV� LQ� WKH� SRSXODWLRQ� RI� WKH� $PHULFDQ� EROO� ZRUP
�+HOLFRYHUSD� DUPLJHUD��� 6LQFH� WKH� �������� JURZLQJ� VHDVRQ�� VHYHUDO� :HVW�
$IULFDQ�FRXQWULHV�KDYH�VWDUWHG�LQWURGXFLQJ�UHVLVWDQFH�PDQDJHPHQW�PHDVXUHV�
ZKLFK�FRLQFLGHV�H[DFWO\�ZLWK�WKH�LQFUHDVH�LQ�SHVWLFLGH�XVH�LQWHQVLW\�REVHUYHG�
,Q� VSLWH� RI� WKH� LQFUHDVHG� XVH� RI� LQVHFWLFLGHV� LQ� FRWWRQ�� WKH� IUDFWLRQ� RI� JURVV
UHYHQXHV�ZKLFK�WKH�IDUPHU�KDV�WR�VSHQG�RQ�SHVWLFLGHV�KDV�UHPDLQHG�UHODWLYHO\
FRQVWDQW��7DEOH�������7KLV�LV�SDUWO\�GXH�WR�WKH�LQFUHDVH�LQ�FRWWRQ�SULFHV�EXW�DOVR
GXH�WR�WKH�VWDELOLW\�RI�SHVWLFLGH�SULFHV�VLQFH�WKH�GHYDOXDWLRQ��VHH�FKDSWHU����
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)LJXUH����� 'HYHORSPHQW� RI� WKH� XVH� LQWHQVLW\� RI� YDULRXV� W\SHV� RI
SHVWLFLGHV� RQ� FRWWRQ� IURP� ����� WR� ������ LQ�0DOL� �LQVHFWLFLGH
XVH�EHIRUH������ZDV�FRUUHFWHG�DV�(&�HTXLYDOHQWV�
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*URZLQJ�VHDVRQ
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,QVHFWLFLGHV���O�KD� +HUELFLGHV���O�KD� )XQJLFLGHV��J�KD�

7DEOH����� 'HYHORSPHQW� RI� WKH� JURVV� IDUPHU� UHYHQXHV� DQG� SHVWLFLGH
FRVWV�LQ�FRWWRQ�SURGXFWLRQ�LQ�0DOL��IURP���������WR���������

*URZLQJ�VHDVRQ
����� ����� ����� ����� ����� ����� ����� ����� �����

7RWDO�JURVV�FRWWRQUHYHQXHV��ELOOLRQ�&)$�IUDQFV�
���� ���� ���� ���� ���� ���� ���� ���� ����

7RWDO�SHVWLFLGH�FRVWV��ELOOLRQ�&)$�IUDQFV� ���� ���� ���� ���� ���� ���� ���� ����� �����
3HVWLFLGH�FRVWV�SHU�KD�[�����&)$�IUDQFV�KD� �� �� �� �� �� �� �� �� ��
*URVV�UHYHQXH�SHUKHFWDUH�[�����&)$�IUDQFV�KD�

��� ��� ��� ��� ��� ��� ��� ��� ���

5DWLR�RI�SHVWLFLGH�FRVWV��JURVV�UHYHQXHV ���� ���� ���� ���� ���� ���� ���� ���� ����
��$OO�YDOXHV�DUH�DW�IDUPHU�OHYHO
6RXUFH� EDVHG�RQ�WDEOHV�����DQG����
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������ $OWHUQDWLYHV�WR�LQWHQVLYH�SHVWLFLGH�XVH
6LQFH�D� QXPEHU� RI� \HDUV�� WKH�&0'7�KDV� EHHQ� H[SHULPHQWLQJ�ZLWK� SHVWLFLGH
DSSOLFDWLRQ� EDVHG� RQ� DFWLRQ� WKUHVKROGV�� WKH� VR�FDOOHG� ³OXWWH� pWDJpH� FLEOpH´
�/(&���&RPSDUHG�ZLWK�WKH�FDOHQGDU�WUHDWPHQW�FDUULHG�RXW�RQ�PRVW�RI�WKH�FRWWRQ
DUHD�� WKH� /(&� PHWKRG� PD\� UHGXFH� SHVWLFLGH� XVH� E\� ����� ,W� LV� SUHVHQWO\
DSSOLHG�RQ�RQO\����RI� WKH�WRWDO�DUHD�JURZQ�ZLWK�FRWWRQ��EXW�&0'7�LQWHQGV�WR
LQFUHDVH�WKLV� IUDFWLRQ� LQ� WKH�FRPLQJ�\HDUV��7KH� IDFW� WKDW� WKH�/(&�V\VWHP�FDQ
UHVXOW� LQ� D� FRQVLGHUDEOH� UHGXFWLRQ� LQ� SHVWLFLGH� XVH� VXJJHVWV� WKDW� LPSRUWDQW
RSSRUWXQLWLHV� IRU� LPSURYHG� SHVW� PDQDJHPHQW� LQ� FRWWRQ� VWLOO� H[LVW� LQ� 0DOL�
+RZHYHU�� WKH� /(&� PHWKRG� FDQ� SRWHQWLDOO\� LQFUHDVH� LQVHFW� SHVW� UHVLVWDQFH
SUREOHPV� DV� HPSKDVLV� LV� ODLG� RQ� UHGXFLQJ� WKH� GRVDJH� SHU� WUHDWPHQW� DV
RSSRVHG�WR�GHFUHDVLQJ�WKH�QXPEHU�RI�VSUD\V�
$�SLORW�LQLWLDWLYH�IRU�SURGXFWLRQ�RI�RUJDQLF�FRWWRQ�VWDUWHG�LQ������LQ�WKH�VRXWKHUQ
SDUW�RI�0DOL�ZLWK�VXSSRUW�RI�6ZLVV�GHYHORSPHQW�DLG��+HOYHWDV�0DOL��������
���� 5LFH
'HYHORSPHQW�RI�ULFH�SURGXFWLRQ�LV�SURPRWHG�E\�YDULRXV�GHYHORSPHQW�DJHQFLHV
RI� ZKLFK� WKH� 2IILFH� GX� 1LJHU� LV� WKH� PRVW� LPSRUWDQW�� 7KHVH� DJHQFLHV� DUH
HQJDJHG� LQ� WKH� PDQDJHPHQW� RI� LUULJDWHG� SDUDPHWHUV� LQ� WKH� ORZODQGV� RI� WKH
ULYHU�1LJHU�DQG�LWV�FRQWULEXWLQJ�ULYHUV�
������ &URS�ORVV
$IULFD�ZLGH�GDWD�RQ�FURS�ORVVHV�LQ�ULFH�DUH�DYDLODEOH�DV�FRPSLOHG�E\�2HUNH�HW
DO�� �������� 7KH� GDWD� DUH� VSOLW� DFFRUGLQJ� WR� \LHOGV�� <LHOG� OHYHOV� RI� PRUH� WKDQ
������ NJ�KD� DUH� REWDLQHG� LQ� 0DOL� LQ� FHUWDLQ� LUULJDWHG� DUHDV�� ZKLOH� OHYHOV
EHWZHHQ�������DQG�������NJ�KD�DUH�REWDLQHG�PRUH�ZLGHO\�
7RWDO� SRWHQWLDO� ORVVHV� GXH� WR� DOO� IDFWRUV� DYHUDJH� ��� WR� ���� LQ� $IULFD�� DFWXDO
ORVVHV�UDQJH�IURP����WR������:HHGV�DUH�WKH�PRVW�LPSRUWDQW�FURS�ORVV�IDFWRU�
'HWDLOHG�UHVHDUFK�UHVXOWV�IRU�0DOL�DUH�QRW�\HW�DYDLODEOH�
������ 3HVWLFLGH�XVH
*LYHQ� WKH� SRWHQWLDO� LPSRUWDQFH�RI�ZHHGV� DV� D� \LHOG� UHGXFWLRQ� IDFWRU�� LW� LV� QR
VXUSULVH�WKDW�KHUELFLGHV�FRQVWLWXWH�WKH�ODUJH�PDMRULW\�RI�SHVWLFLGHV�XVHG�LQ�ULFH
�7DEOH� ������ +RZHYHU��PRVW� ZHHG� FRQWURO� LQ�0DOL� LV� VWLOO� PHFKDQLF�� HLWKHU� E\
ZHHGLQJ�RU�ZDWHU� OHYHO�FRQWURO� LQ� LUULJDWHG�ULFH��2QO\� UHFHQWO\�KHUELFLGHV�KDYH
EHFRPH� PRUH� LPSRUWDQW� DV� D� ZHHG� PDQDJHPHQW� WRRO�� 6PDOO� TXDQWLWLHV� RI
URGHQWLFLGHV�DQG�LQVHFWLFLGHV�DUH�DOVR�XVHG��WKH�ODWWHU�PRVWO\�LQ�VHHG�EHGV�
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7DEOH����� 3HVWLFLGH�XVH�LQ�ULFH�LQ�0DOL��IURP������WR������
*URZLQJ�VHDVRQ7\SH�RI�SHVWLFLGH

����� ����� ����� ����� ����� ����� ����� ����� �����
)XQJLFLGHV��NJ� ���� �� �� �� �� �� �� �� ��
,QVHFWLFLGHV��NJ�RU�/� �� �� �� �� �� �� �� �� ��
+HUELFLGHV��/� �� �� �� ����� ����� ���� ���� ����� �����
5RGHQWLFLGHV��NJ� ��� �� �� �� �� �� �� �� ��
7RWDO�SHVWLFLGH
�WRQV�HTXLYDOHQW�

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

��RI�WRWDO�DJULFXOW�SHVWLFLGH�XVH ����� ����� ����� ��� ��� ��� ��� ��� ���
����� �QR�GDWD
6RXUFHV� '1$�������WR��������'1$05�������������
8QOLNH�&0'7�DQG�2+91��WKH�PDLQ�ULFH�GHYHORSPHQW�RUJDQL]DWLRQV��H�J��2IILFH
GX�1LJHU��SHULPHWHUV�RI�6HOLQJXp�DQG�%DJXLQHGD��GR�QRW�VHOO�SHVWLFLGHV�WR�WKHLU
ULFH� IDUPHUV�� 0RVW� SHVWLFLGHV� DUH� REWDLQHG� WKURXJK� SULYDWH� GLVWULEXWRUV� DQG
'1$05�
$YHUDJH�ULFH�\LHOGV�KDYH�JURZQ�VWHDGLO\�GXULQJ�WKH�ODVW�GHFDGH��+RZHYHU��LW�LV
XQFOHDU�WR�ZKDW�H[WHQW�KHUELFLGH�XVH�KDV�FRQWULEXWHG�WR�WKLV�JURZWK��$SDUW�IURP
WKH���������VHDVRQ��KHUELFLGH�XVH�KDV�RQO\�VWDUWHG�WR�LQWHQVLI\�DIWHU�������DQG
UHPDLQV�HYHQ�WKHQ�DW�YHU\�ORZ�OHYHOV�
6LQFH�QR�VWDWLVWLFV�H[LVW�RQ�SULYDWH�SHVWLFLGH�GLVWULEXWLRQ��WKH�TXDQWLWLHV�LQ�7DEOH
����DUH�FHUWDLQO\�DQ�XQGHUHVWLPDWH�RI�UHDOLW\��+RZHYHU��LQ�VSLWH�RI�WKLV��SHVWLFLGH
XVH�LQ�ULFH�UHSUHVHQWV�RQO\�D�YHU\�VPDOO�IUDFWLRQ�RI�WRWDO�DJULFXOWXUDO�XVH��KDUGO\
HYHU�VXUSDVVLQJ������
������ $OWHUQDWLYHV
6LQFH� ������ VHYHUDO� VPDOO� LQWHJUDWHG� SHVW� PDQDJHPHQW� SURMHFWV� KDYH� EHHQ
LQLWLDWHG�LQ�ULFH�LQ�0DOL��1DFUR���������6LQFH�SHVWLFLGH�XVH�LV�ORZ��WKH�PDLQ�JRDO
RI� WKHVH�SURMHFWV�ZDV�QRW� WR� UHGXFH�DJURFKHPLFDO� LQSXWV�EXW� WR� LPSURYH�SHVW
PDQDJHPHQW�SUDFWLFHV�LQ�VXFK�D�ZD\�DV�WR�DYRLG�IXWXUH�LQFUHDVHV�LQ�SHVWLFLGHV
XVH�ZKLOH�PDLQWDLQLQJ�RU�LQFUHDVLQJ�ULFH�\LHOGV�
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���� 2WKHU�FHUHDOV
������ &URS�ORVV
7KH�PRVW� LPSRUWDQW� FHUHDOV� LQ�0DOL�� RWKHU� WKDQ� ULFH�� DUH�PLOOHW�� VRUJKXP�DQG
PDL]H��2I�WKHVH��$IULFD�ZLGH�ORVV�HVWLPDWHV�RQO\�H[LVW�IRU�PDL]H��2HUNH�HW�DO��
�������$YHUDJH�SRWHQWLDO�ORVVHV�UDQJH�IURP����WR������ZHHGV�EHLQJ�WKH�PRVW
LPSRUWDQW�SRWHQWLDO�ORVV�IDFWRU��+RZHYHU��DFWXDO�ORVVHV�GXH�WR�ZHHGV�DUH�PXFK
OHVV��EHFDXVH�KDQG�ZHHGLQJ�LV�SRVVLEOH�IRU�PRVW�LI�QRW�DOO�PDL]H�IDUPHUV��5HDO
ORVVHV�GXH�WR�LQVHFWV�DUH�PRUH�LPSRUWDQW��SUREDEO\�EHFDXVH�RQO\�OLPLWHG�LQVHFW
SHVW�PDQDJHPHQW�WRROV�DUH�DYDLODEOH�DQG�RU�EHLQJ�XVHG�E\�IDUPHUV�LQ�$IULFD�
$�ODUJH�QXPEHU�RI�VWXGLHV�KDYH�EHHQ�FDUULHG�RXW�LQ�0DOL�RYHU�WKH�ODVW�GHFDGHV
WR� LQYHVWLJDWH� FURS� ORVVHV� LQ�PLOOHW�� VRUJKXP�DQG�� WR� D� OHVVHU� H[WHQW��PDL]H�
+RZHYHU�� WKHUH� GR� QRW� VHHP� WR� EH� FRPSUHKHQVLYH� QDWLRQDO� UHYLHZV� RI� VXFK
ORVVHV�IRU�DQ\�RI�WKHVH�FURSV�
7\SLFDOO\�� ORVVHV�DUH�KLJKO\� YDULDEOH�� GHSHQGLQJ� ODUJHO\�RQ� WLPH�DQG� ORFDWLRQ�
7DEOH�����SURYLGHV�DQ�H[DPSOH�RI�FURS�ORVV�DVVHVVPHQWV�FDUULHG�RXW� LQ�PLOOHW
RYHU� VHYHUDO� \HDUV�DQG�RQ�GLIIHUHQW� ORFDWLRQV� LQ�ZHVWHUQ�0DOL�� ,Q�D� \HDU�ZLWK
KLJK�JUDVVKRSSHU� GHQVLWLHV� �������� FURS� ORVVHV� UDQJLQJ� IURP��� WR� ����ZHUH
REVHUYHG��2Q�WKH�RWKHU�KDQG��LQ�D�\HDU�ZLWK�OLJKW�LQIHVWDWLRQV�DQG�JRRG�UDLQIDOO
��������ORVVHV�QHYHU�VXUSDVVHG������)RU�VXFK�UHDVRQV��WKH�YDOXH�RI�DYHUDJH
ORVV�ILJXUHV�LV�RQO\�OLPLWHG��,W�ZRXOG�EH�PXFK�PRUH�XVHIXO�WR�FRPSLOH�UHJLRQ�RU
QDWLRQ�ZLGH�FURS�ORVV�HYDOXDWLRQV�ZKLFK�TXDQWLI\�YDULDELOLW\�UDWKHU�WKDQ�DYHUDJH
YDOXHV��8QIRUWXQDWHO\��DV�ZDV�QRWHG�DERYH��LQ�VSLWH�RI�D�ODUJH�DPRXQW�RI�GDWD
KDYLQJ�EHHQ�FROOHFWHG��QR�VXFK�FRPSLODWLRQ�DSSHDUV�\HW�WR�KDYH�EHHQ�PDGH�

7DEOH����� 0LOOHW�\LHOG�ORVV�GXH�WR�JUDVVKRSSHU�GDPDJH��LQ�0DOL�
<HDU /HYHO�RI�ORVVHV ��ORVV $FWXDO�\LHOG

�NJ�KD�
$FWXDO�ORVVHV

�NJ�KD�
������ 0LQLPXP � ���� ��

0D[LPXP �� �� ���
$YHUDJH �� ��� ���

���� 0LQLPXP ��� ��� �
0D[LPXP �� ��� ��
$YHUDJH � ��� ��

��HYDOXDWLRQ�EDVHG�RQ�WKH�GDWD�RI����ILHOGV��������DQG�RI����ILHOGV��������LQ���GLIIHUHQWYLOODJHV�VRXWK�RI�1DUD��0DOL
6RXUFH� &RRS�DQG�&URIW�������
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������ 3HVWLFLGH�XVH
7KH� WUHQGV� LQ� SHVWLFLGH� XVH� LQ� FHUHDOV� RWKHU� WKDQ� ULFH� LV� JLYHQ� LQ� 7DEOH� ����
$IWHU�VWLOO�UHSUHVHQWLQJ�DERXW�����RI�WRWDO�DJULFXOWXUDO�SHVWLFLGH�XVH�LQ�WKH�HDUO\
QLQHWLHV��LW�KDV�GURSSHG�WR�DSSUR[LPDWHO\�����RYHU�WKH�ODVW�IHZ�\HDUV�

7DEOH����� 3HVWLFLGH� XVH� LQ� FHUHDOV� RWKHU� WKDQ� ULFH�� IURP� �������� WR
��������

*URZLQJ�VHDVRQ7\SH
����� ����� ����� ����� ����� ����� ����� ����� �����

)XQJLFLGHV��WRQV� � � � � � � �� � �
,QVHFWLFLGHV��WRQV�HT�� ��� ��� ��� ��� �� �� ��� ��� ���
+HUELFLGHV��[�����/� ��� ��� ��� �� ��� ��� ��� ��� ���
5RGHQWLFLGHV��NJ��� � �� � ���� �� � � � �
7RWDO�SHVWLFLGHV
�WRQV�HTXLYDOHQW�

��� ��� ��� ��� ��� ��� ��� ��� ���

��RI�WRWDO�DJULFXOWXUDOSHVWLFLGH�XVH �� �� �� �� � �� �� �� ��
����� �QR�FRPSUHKHQVLYH�GDWD
6RXUFHV� '1$�������WR��������'1$05�������������
,QVHFWLFLGH� XVH� KDV� HVSHFLDOO\� GHFUHDVHG�� ZKLFK� LV� SUREDEO\� OLQNHG� WR� D
UHGXFWLRQ� LQ�DYDLODELOLW\� RI� WKH� SURGXFWV�SURYLGHG�E\�'1$05��$�KLJK� OHYHO� RI
LQVHFWLFLGH�XVH�ZDV�VWLOO�PDGH�DYDLODEOH�E\�GRQRUV�IRU�ORFXVW�DQG�JUDVVKRSSHU
FRQWURO� LQ� WKH�HDUO\�QLQHWLHV��ZKLFK� LV�QRW� WKH�FDVH�DQ\�PRUH� LQ� UHFHQW� \HDUV�
2Q�WKH�RWKHU�KDQG��KHUELFLGH�XVH�KDV�LQFUHDVHG�FRQVLGHUDEO\��PRVWO\�LQ�PDL]H
SURGXFWLRQ�
)LJXUH� ���� VKRZV� WKDW� WKHUH� VHHPV� WR� EH� RQO\� D� ORRVH� UHODWLRQVKLS� EHWZHHQ
DYHUDJH�FHUHDO�\LHOGV�DQG�SHVWLFLGH�XVH��+RZHYHU��DW�WKLV�OHYHO�RI�DJJUHJDWLRQ�
PHDQLQJIXO�HYDOXDWLRQV�DUH�QRW�SRVVLEOH��1R� IXUWKHU� DQDO\VLV�ZDV�FDUULHG�RXW
RQ� WKH� GDWD� VLQFH� SHVWLFLGH� XVH� FRXOG� QRW� EH� VDWLVIDFWRULO\� OLQNHG� WR� WKH
SURGXFWLRQ�GDWD�RI�LQGLYLGXDO�FHUHDOV�
������ $OWHUQDWLYHV
7KHUH�DUH�SUHVHQWO\�QR�PDMRU�SURMHFWV�RU�SURJUDPV�ZLWK�WKH�DLP�WR�WR�LPSURYH
SHVW�PDQDJHPHQW�RU�WR�OLPLW�SHVWLFLGH�XVH�LQ�FHUHDOV�RWKHU�WKDQ�ULFH��+RZHYHU�
D� FRPSDUDWLYHO\� ODUJH� DPRXQW� RI� UHVHDUFK� UHVXOWV� FDUULHG� RXW� LQ� 0DOL� LQ� WKH
HLJKWLHV� �&,/66� UHJLRQDO� ,30� SURJUDP�� DQG� QLQHWLHV� �%ULWLVK� PLOOHW� SHVW
PDQDJHPHQW�SURJUDP��DUH�DYDLODEOH�� WRJHWKHU�ZLWK�UHJLRQDO�ZRUN�GRQH�ZLWKLQ
WKH�IUDPHZRUN�RI� WKH�UHVHDUFK�QHWZRUNV�52&$)5(0,�DQG�52&$56��)HZ�� LI
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DQ\��LQ�GHSWK�HYDOXDWLRQV�KDYH�EHHQ�FDUULHG�RXW�WR�GDWH�WR�VHH�WR�ZKDW�H[WHQW
VXFK�UHVXOWV�FRXOG�EH�DSSOLHG�WR�SUHVHQW�FHUHDO�SURGXFWLRQ�LQ�0DOL�
���� 2WKHU�DUHDV�RI�SHVWLFLGH�XVH
+RUWLFXOWXUDO�FURSV�DUH�JURZQ�DURXQG�WKH�FLWLHV�� LQ� LUULJDWLRQ�SHULPHWHUV�DQG� LQ
WKH�VRXWKHUQ�SDUWV�RI�WKH�FRXQWU\��9HJHWDEOHV�DQG�IUXLWV�FRPSOHPHQW�WKH�GLHW�RI
VXEVLVWHQFH� IDUPHUV�DQG�DUH� LQFUHDVLQJO\�SURGXFHG� IRU� VDOH�DW� GRPHVWLF�DQG
H[SRUW� PDUNHWV�� 7KH� PRVW� LPSRUWDQW� FURSV� DUH� PDQJRHV�� )UHQFK� EHDQV�
WRPDWRHV�DQG�OHDI�YHJHWDEOHV�
$OWKRXJK�GHWDLOHG�VWDWLVWLFV�DUH�QRW�DYDLODEOH��WKHUH�DUH�IUHTXHQW�FRQFHUQV�WKDW
SHVWLFLGH� XVH� LQ� KRUWLFXOWXUDO� SURGXFWLRQ� LV� GRQH� LQ� DQ� DQDUFKLF� PDQQHU�
*URZHUV�VHHP�WR�KDYH�OLWWOH�RU�QR�NQRZOHGJH�DERXW�SHVW�LGHQWLILFDWLRQ�DQG�ULVNV
DVVRFLDWHG�ZLWK�SHVWLFLGH�DSSOLFDWLRQ��+LJK�SHVWLFLGH�XVH�LQWHQVLW\�DQG�PLVXVH
SDWWHUQV� SRVH� SRWHQWLDO� KHDOWK� ULVNV� IRU� DSSOLFDWRUV� DQG� FRQVXPHUV�� ([SRUW
RSSRUWXQLWLHV� DUH� WKUHDWHQHG� E\� WKH� SUHVHQFH� RI� SHVWLFLGH� UHVLGXHV� LQ� IRRG�
7KLV�LV�HVSHFLDOO\�WKH�FDVH�IRU�H[SRUWV�WR�WKH�(XURSHDQ�8QLRQ�DIWHU�WKH�RQVHW�RI
WKH� UHYLVHG�0D[LPXP�5HVLGXH� /LPLWV� �&2/($&3�� ������� )HZ� UHVHDUFK� KDV
EHHQ�GRQH�IRU�DOWHUQDWLYHV�WR�LQWHQVLYH�SHVWLFLGH�XVH��H�J��WKURXJK�WKH�86$,'�
IXQGHG�,30�&563�SURJUDP�LPSOHPHQWHG�E\�,(5�

)LJXUH����� 'HYHORSPHQW� WKH�DYHUDJH� \LHOGV�RI� FHUHDOV� �H[FHSW� ULFH�� DQG
SHVWLFLGH�XVH�LQWHQVLW\�LQ�0DOL��IURP������WR������
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6LQFH�������UHVSRQVLELOLW\�IRU�ORFXVW�FRQWURO�KDV�EHHQ�DOORFDWHG�WR�D�VSHFLDOL]HG
JRYHUQPHQW� VHUYLFH� �6139�� LQ� WKH� DJULFXOWXUDO� PLQLVWU\�� 6139� HVWDEOLVKHG
UHJLRQDO�EUDQFKHV�ZKLFK�ZHUH�DFWLYH�GXULQJ� WKH� ODUJH� ORFXVW�RXWEUHDNV�DW� WKH
HQG�RI�WKH�����V��$V�ORFXVW�PLJUDWLRQ�LV�SDUWLFXODUO\�OLQNHG�WR�UDLQIDOO�SDWWHUQV�
SRWHQWLDO� GDPDJH� YDULHV� WR� D� ODUJH� GHJUHH�� -RIIH� ������� HVWLPDWHV� WKDW� 0DOL
FRXOG� ORRVH� �� �� RI� LWV� SURGXFWLRQ� LQ� DQ� RXWEUHDN� \HDU�� :KLOH� WKLV� SRWHQWLDO
SURGXFWLRQ� ORVV� LV�QHJOLJLEOH�FRPSDUHG� WR�RWKHU�SURGXFWLRQ� ULVNV�� LPSDFWV�FDQ
EH�ODUJH�IRU�ORFDO�VXEVLVWHQFH�HFRQRPLHV�ZKHUH�PDUNHW�LQWHJUDWLRQ�LV�ZHDN�
7KH�JRYHUQPHQW�VSHQGV�DQQXDOO\�DQ�DPRXQW�RI�86�����������IRU�VXSHUYLVLRQ
RI� ORFXVW�SRSXODWLRQV�DORQH��$GGLWLRQDOO\�� WKHUH�DUH�FRVWV� IRU�SHVWLFLGHV�� ODERU
DQG�RWKHU�YDULDEOH�FRVWV�GHSHQGLQJ�RQ�FRQWURO�DFWLYLWLHV��-RIIH��������
���� 'LVFXVVLRQ
7KHUH� LV� D� OLPLWHG� DPRXQW� RI� GDWD� DYDLODEOH� WKDW� DOORZ� WKH� HYDOXDWLRQ� RI
SHVWLFLGH� XVH� DW� LQGLYLGXDO� FURS� OHYHO�� 7KH� FHQWUDO� GLVWULEXWLRQ� V\VWHP� IRU
DJULFXOWXUDO�LQSXWV�ZKLFK�LV�PDQDJHG�E\�&0'7�DQG�2+91�IRU�FRWWRQ�JURZLQJ
DUHDV�DOORZV�D�IDLUO\�FRPSUHKHQVLYH�DVVHVVPHQW�RI�SHVWLFLGH�XVH�WUHQGV�LQ�WKLV
FURS��&RWWRQ�DEVRUEV�DERXW������RI�DOO�SHVWLFLGH�XVH�LQ�WKH�FRXQWU\��2YHU�WKH
ODVW� GHFDGH�� FRWWRQ� SHVWLFLGH� XVH� KDV� JURZQ� VXEVWDQWLDOO\� GXH� WR� DUHD
H[SDQVLRQ� DQG� LQFUHDVHG� LQWHQVLW\�� 7KH� ODWWHU�PXVW� SUREDEO\� EH� DWWULEXWHG� WR
WKH� GHYHORSPHQW� RI� UHVLVWDQFH� RI� LQVHFW� SHVWV� DJDLQVW� SHVWLFLGHV� DQG� WR
HPHUJHQFH�RI� VHFRQGDU\�SHVWV�DV�H[SHULHQFHV� IURP�RWKHU� FRXQWULHV� VXJJHVW
�6FKLOOKRUQ�YDQ�9HHQ�HW�DO���������$KPDG�HW�DO���������
$W� WKLV�SRLQW�� WKHUH�DUH�QR�HFRQRPLF� VWXGLHV�DYDLODEOH� WKDW� FRPSDUH�GLIIHUHQW
FURS� SURWHFWLRQ� VWUDWHJLHV�� +RZHYHU�� WUHQGV� RI� LQFUHDVLQJ� SHVWLFLGH� XVH� LQ
FRWWRQ� ZKLFK� DUH� DFFRPSDQLHG� E\� GHFOLQLQJ� DYHUDJH� \LHOGV� VXJJHVW� WKDW� WKH
HFRQRPLF� YLDELOLW\� RI� SHVWLFLGH� XVH� LV� GHILQLWHO\� QRW� LPSURYLQJ�� EXW� UDWKHU
GHWHULRUDWLQJ�� 7KLV� GHYHORSPHQW� WKUHDWHQV� WR� KXUW� WKH� FRPSHWLWLYHQHVV� RI
0DOLDQ�FRWWRQ�SURGXFWLRQ�LQ�WKH�IXWXUH�
&RQWUDU\�WR�WKH�GHYHORSPHQW�LQ�FRWWRQ��SHVWLFLGH�XVH�LQ�ULFH�DQG�RWKHU�FHUHDOV
GLG� QRW� JURZ� LQ� WKH� ����V� ZKLOH� \LHOGV� DQG� WRWDO� SURGXFWLRQ� LQFUHDVHG
VXEVWDQWLDOO\�� 7KLV� VXJJHVWV� WKDW� RWKHU� IDFWRUV� WKDQ� SHVWLFLGH� XVH� KDYH� EHHQ
UHVSRQVLEOH�IRU�SURGXFWLYLW\�HQKDQFHPHQW�



�� 6RF LD O � FRVWV �RI �SHVW LF LGH �XVH
,Q� WKLV� FKDSWHU�� DQ� DWWHPSW� LV� PDGH� WR� DVVHVV� WKH� VRFLDO� FRVWV� UHODWHG� WR
SHVWLFLGH�XVH�LQ�0DOL��6RFLDO�FRVWV�RI�SHVWLFLGHV�DUH�FRPSULVHG�RI�SULYDWH�FRVWV
ERUQH�E\�WKH�XVHU��DQG�H[WHUQDO�FRVWV�ZKLFK�KDYH�WR�EH�SDLG�E\�RWKHUV�RU�WKH
VRFLHW\�DV�D�ZKROH��3HDUFH�DQG�7LQFK��������
,Q�WKH�IROORZLQJ�DQDO\VLV��ZH�GLVWLQJXLVK�WKUHH�OHYHOV�
,�� 'LUHFW� FRVWV� DW� IDUP� OHYHO�� 7KRVH� DUH� DOO� PRQHWDU\� DQG� QRQ�PRQHWDU\

H[SHQVHV�PDGH�E\�D�IDUPHU�ZKLFK�DUH�REYLRXVO\�UHODWHG�WR�WKH�GHFLVLRQ�
PDNLQJ�DERXW�SHVWLFLGH�XVH�

,,�� ,QGLUHFW� FRVWV� DW� IDUP� OHYHO�� 3HVWLFLGH� XVH� FDXVHV� LQGLUHFW� DQG� KLGGHQ
HIIHFWV� VXFK�DV�RFFXSDWLRQDO� KHDOWK� KD]DUGV�DQG�GDPDJH� WR� EHQHILFLDO
LQVHFWV��7KRVH�FRVWV�DUH�ERUQH�E\�WKH�IDUPHU�LQ�WKH�ORQJ�UXQ��EXW�GXH�WR
ODFN�RI�LQIRUPDWLRQ�DQG�DZDUHQHVV�UDUHO\�WDNHQ�LQWR�DFFRXQW�

,,,�� ([WHUQDO� FRVWV��7KRVH�FRVWV�DUH� QRW�ERUQH�E\� WKH� IDUPHU�� EXW� E\�RWKHU
PHPEHUV�RI�WKH�VRFLHW\�RU�WKH�VRFLHW\�DV�D�ZKROH��([DPSOHV�DUH�FRVWV�RI
KHDOWK� GDPDJH� GXH� WR� SHVWLFLGH� UHVLGXHV� LQ� IRRG� DQG� HQYLURQPHQWDO
SROOXWLRQ�

7DEOH�����OLVWV�WKH�DUHDV�WKDW�ZLOO�EH�DQDO\]HG�LQ�WKLV�FKDSWHU�



�� &KDSWHU����6RFLDO�FRVWV�RI�SHVWLFLGH�XVH

7DEOH����� $VVHVVPHQW� RI� GLUHFW� DQG� LQGLUHFW� FRVWV� RI� SHVWLFLGH� XVH� LQ
0DOL

'LUHFW ,QGLUHFW7\SH�RI�FRVWV
&RVWV�SDLG�E\WKH�IDUPHU +LGGHQ�FRVWV�ERUQH�E\�WKHIDUPHU

([WHUQDOFRVWV��ERUQHE\�VRFLHW\
3HVWLFLGH�VXSSO\ 4 4�

3HVWLFLGH�WUDQVSRUW 4 4
3HVWLFLGH�DSSOLFDWLRQ��ODERU�FRVW� 4 4
$SSOLFDWLRQ�HTXLSPHQW 4 4�

(TXLSPHQW�IRU�SHUVRQDO�SURWHFWLRQ 4
3HVWLFLGH�VWRUDJH 4 4
'DPDJH�WR�KXPDQ�KHDOWK 4 4
3HVWLFLGH�DQG�FRQWDLQHU�GLVSRVDO 4
3HVWLFLGH�UHVLGXHV�LQ�ZDWHU 4 4
3HVWLFLGH�UHVLGXHV�LQ�IRRG 4 4
3ROOLQDWRU�UHGXFWLRQ 4 4
3HVW�UHVLVWDQFH�GHYHORSPHQW 4 4
6HFRQGDU\�SHVW�GHYHORSPHQW�RUSHVW�UHVXUJHQFH

4 4

6RLO�IHUWLOLW\�UHGXFWLRQ 4
/RVV�RI�ELRGLYHUVLW\ 4 4
(QYLURQPHQWDO�SROOXWLRQ�GXULQJSHVWLFLGH�SURGXFWLRQ

4

3HVWLFLGH�PDQDJHPHQW�DQG�FRQWUROFRVWV
4

��LQ�WKH�FDVH�RI�VXEVLGLHV

���� 'LUHFW�FRVWV�RI�SHVWLFLGH�XVH
3HVWLFLGH�VXSSO\
,Q� 0DOL� PRVW� SHVWLFLGHV� DUH� SXUFKDVHG� GLUHFWO\� E\� WKH� IDUPHU� DQG� FRQVWLWXWH
GLUHFW� FRVWV�� ,Q� WKH�FDVH�RI� FRWWRQ�� LQVHFWLFLGHV�DUH�VXSSOLHG�RQ�FUHGLW� E\� WKH
SDUDVWDWDOV� &0'7� DQG� 2+91�� 7KHLU� SULFH� LV� FXUUHQWO\� VXEVLGL]HG�� LI� RQH
DFFRXQWV� IRU� WKH� GLIIHUHQFH� EHWZHHQ� WKH� IDUP� JDWH� SULFH� DQG� IXOO� FRVWV� �VHH
VHFWLRQ�������+RZHYHU��VXEVLGLHV�IRU�LQVHFWLFLGH�XVH�DUH�OLNHO\�WR�EH�UHFRYHUHG
IURP�WKH�FRWWRQ�IDUPLQJ�FRPPXQLW\�DV�D�ZKROH�E\�PHDQV�RI�UHGXFHG�SURGXFHU
SULFHV�IRU�FRWWRQ�



&KDSWHU����6RFLDO�FRVWV�RI�SHVWLFLGH�XVH ��

,Q� WKH� FDVH� RI� PLJUDWRU\� ELUG� DQG� ORFXVW� FRQWURO�� WKH� JRYHUQPHQW� SURYLGHV
SHVWLFLGHV� IUHH� RI� FKDUJH�� +RZHYHU�� H[SHQVHV� IRU� FRQWURO� DW� WKH� HQG� RI� WKH
����V�KDYH�EHHQ�RQO\�D�VPDOO� IUDFWLRQ�RI� WKRVH�PDGH�GXULQJ�WKH�ODUJH�GHVHUW
ORFXVW�RXWEUHDNV�LQ�WKH�ODWH�����V�
$�VSHFLDO� FDVH�DUH� SHVWLFLGHV� SURYLGHG� WKURXJK� WKH�.5��SURJUDP��7KHLU� XVH
FDXVHV�LQGLUHFW�FRVWV�IRU�WKH�VRFLHW\�WKURXJK�WKH�UHTXLUHPHQW�WR�UHSOHQLVK�WKH
JRYHUQPHQW� FRXQWHUSDUW� IXQG� �VHFWLRQ� ������ 6RFLHW\� SD\V� WKH� FRPSOHWH
SHVWLFLGH�ELOO� LQ�WKH�FDVH�RI�ELUG�DQG�PLJUDWRU\� ORFXVW�FRQWURO��ZKLFK� LV�FDUULHG
RXW�E\�WKH�JRYHUQPHQW�
3HVWLFLGH�WUDQVSRUW
7KH�FRVW�RI�SHVWLFLGH� WUDQVSRUW� LV�QRUPDOO\� LQFOXGHG� LQ� WKH� IDUP�JDWH�SULFH�RI
WKH� SHVWLFLGH�� DQG� WKXV� SDLG� E\� WKH� IDUPHU�� ,Q� VRPH� FDVHV�� WKH� JRYHUQPHQW
�DQG�WKXV�VRFLHW\��SD\V�IRU�WUDQVSRUW��7KLV�LV�WKH�FDVH�IRU�SHVWLFLGHV�ZKLFK�DUH
XVHG�E\�RU�GLVWULEXWHG�WKURXJK�'1$05��VXFK�DV�.5��SURGXFWV�
3HVWLFLGH�DSSOLFDWLRQ
0RVW� RIWHQ� LQ� 0DOL�� SHVWLFLGH� DSSOLFDWLRQ� LV� FDUULHG� RXW� E\� D� PHPEHU� RI� WKH
IDPLO\�RI�WKH�IDUPHU��6RPHWLPHV��DQ�H[WHUQDO�DSSOLFDWRU�LV�KLUHG��,Q�ERWK�FDVHV�
FRVWV�DUH�GLUHFWO\�ERUQH�E\�WKH�IDUPHU��,Q�WKH�FRWWRQ�JURZLQJ�DUHD�RI�0DOL��WKH
KLULQJ�RI�D�SHVWLFLGH�DSSOLFDWRU�FRVWV�DERXW������&)$�IUDQFV�SHU�GD\�
,Q�WKH�FDVHV�ZKHUH�SHVW�FRQWURO�FDUULHG�RXW�E\�'1$05��H�J��JUDQLYRURXV�ELUGV
DQG�ORFXVWV���SHVWLFLGH�DSSOLFDWLRQ�FRVWV�DUH�SDLG�E\�WKH�JRYHUQPHQW�
3HVWLFLGH�DSSOLFDWLRQ�HTXLSPHQW
7KH�FRVWV�RI�VSUD\HUV�EHLQJ�XVHG�IRU�FRWWRQ�UDQJH�IURP��������WR��������&)$
IUDQFV� D� SLHFH�� +RZHYHU�� FKHDSHU� VSUD\HUV� DUH� DYDLODEOH� IRU� RWKHU� FURSV�
6SDUH�SDUWV�ZLOO�DOVR�EH�QHHGHG�RQ�D�UHJXODU�EDVLV��$VVXPLQJ�D�ZRUNLQJ�OLIH�RI
D�VSUD\HU�RI���\HDUV��GHSUHFLDWLRQ�ZRXOG�UDQJH�IURP�������WR�������&)$�IUDQFV
SHU�\HDU��VSDUH�SDUWV�QRW�LQFOXGHG�
(TXLSPHQW�IRU�SHUVRQDO�SURWHFWLRQ
$�PLQLPXP�RI�SHUVRQDO�SURWHFWLYH�HTXLSPHQW�LV�UHTXLUHG�LI�SHVWLFLGHV�DUH�WR�EH
DSSOLHG�ZLWK�PLQLPXP�ULVN�WR�WKH�DSSOLFDWRU��7DEOH�����SURYLGHV�D�OLVW�ZLWK� WKH
PLQLPXP� UHFRPPHQGHG� SURWHFWLYH� HTXLSPHQW� DFFRUGLQJ� WR� WKH� :+2� IRU
SHVWLFLGHV�IDOOLQJ�LQ�KD]DUG�FODVV�,,��ZKLFK�LV�UHSUHVHQWDWLYH�RI�PDQ\�SHVWLFLGHV
XVHG� LQ�FRWWRQ��FHUHDOV�DQG�YHJHWDEOHV� LQ�0DOL��&RVW�HVWLPDWHV�DUH�EDVHG�RQ
%DPDNR�PDUNHW�SULFHV�



�� &KDSWHU����6RFLDO�FRVWV�RI�SHVWLFLGH�XVH

$YHUDJH� \HDUO\� FRVW� RI� WKLV� SHUVRQDO� SURWHFWLYH� HTXLSPHQW�ZRXOG� UDQJH� IURP
������ WR� ������� &)$� IUDQFV� SHU� \HDU�� ,Q� UHDOLW\�� YHU\� IHZ� IDUPHUV� XVH
SURWHFWLYH�HTXLSPHQW�LQ�0DOL��LQ�SDUW�EHFDXVH�WKH\�FDQQRW�DIIRUG�LW�

7DEOH����� &RVWV� RI� SHUVRQDO� SURWHFWLYH� HTXLSPHQW� IRU� SHVWLFLGH
DSSOLFDWLRQ�DV�DYDLODEOH�RQ�WKH�PDUNHW�LQ�%DPDNR��0DOL�

7\SH 3ULFH�&)$�IUDQFV�SHU�XQLW� 2SWLPDO�GXUDWLRQRI�XVH��
����2YHUDOOV�RU�WUDGLWLRQDO�ZRUNLQJ�FORWKHV ������±������� ��\HDUV
����*ORYHV��39&��QLWULOH� ������±������ ��\HDU
����&ORVHG�VKRHV ����� ��\HDUV
�D���'XVW�PDVN��IRU�GXVW�IRUPXODWLRQV� ��� ��WUHDWPHQWV
�E���)DFH�VKLHOG��OLTXLG�IRUPXODWLRQV� ����� ��\HDUV
����&RWWRQ�KDW�RU�FDS ��� ��\HDUV
$QQXDO�GHSUHFLDWLRQ�IRU�WKH�FRPSOHWH�VHW��������D�RU��E��� ������±�������
��LI�RQO\�XVHG�IRU�SHVWLFLGH�DSSOLFDWLRQ
6RXUFH� VXUYH\�RQ�%DPDNR�PDUNHW������

3HVWLFLGH�VWRUDJH
3HVWLFLGH� VWRUDJH� FRVWV� DUH� SULPDULO\� LQFOXGHG� LQ� WKH� SULFH� RI� WKH� SHVWLFLGH�
&RVWV� DUH� WKHUHIRUH� SDLG� E\� WKH� IDUPHU�� 7KLV� LV� DOVR� WKH� FDVH� IRU� VHFRQGDU\
VWRUDJH�� DIWHU� SXUFKDVLQJ�� ZKHQ� WKH� SHVWLFLGH� LV� NHSW� RQ� WKH� IDUP�� EXW� DOVR
ZKHQ�FRPPRQ�VWRUDJH�LV�HQVXUHG�E\�WKH�9LOODJH�$VVRFLDWLRQV�WR�ZKLFK�IDUPHUV
SD\� FRQWULEXWLRQV�� 3HVWLFLGHV� XVHG� E\� RU� GLVWULEXWHG� WKURXJK� '1$05� DUH
VWRUHG�DW�WKH�H[SHQVHV�RI�WKH�JRYHUQPHQW�
2YHUDOO�FRVWV�DW�WKH�IDUP�OHYHO
$V�DQ�H[DPSOH��WKH�\HDUO\�GLUHFW�FRVWV�VXSSRUWHG�E\�D�FRWWRQ�IDUPHU�LQ�0DOL�DUH
JLYHQ� LQ� 7DEOH� ����� ,W� LV� DVVXPHG� WKDW� WKH� IDUPHU� WUHDWV� �� WLPHV� ZLWK� DQ
LQVHFWLFLGH� GXULQJ� D� JURZLQJ� VHDVRQ�� 7KH� WRWDO� FRVWV� UDQJH� IURP� ������� WR
�������&)$� IUDQFV� SHU� KHFWDUH� SHU� \HDU�� SUHVXPLQJ� D� IDUPHU� JURZV� D� �� KD
ILHOG�RI�FRWWRQ��,Q�UHDOLW\��RQO\�IHZ�IDUPHUV�ZLOO�KDYH�ERXJKW�SHUVRQDO�SURWHFWLYH
HTXLSPHQW�� ,Q�VXFK�D�FDVH� WKH� WRWDO� FRVWV�DUH� UHGXFHG�E\���� WR������ ,Q� WKH
ODWWHU�FDVH�LW�FDQ�EH�H[SHFWHG��KRZHYHU��WKDW�WKH�KXPDQ�KHDOWK�FRVWV�ZRXOG�EH
KLJKHU�WKDQ�IRU�SURSHUO\�SURWHFWHG�IDUPHUV��VHH�EHORZ��



&KDSWHU����6RFLDO�FRVWV�RI�SHVWLFLGH�XVH ��

7DEOH����� 7RWDO� GLUHFW� SHVWLFLGH� FRVWV� IRU� D� FRWWRQ� IDUPHU� LQ� 0DOL�
DSSO\LQJ� LQVHFWLFLGHV� �� WLPHV� GXULQJ� D� JURZLQJ� VHDVRQ� WR� D
RQH�KD�ILHOG�

7\SH <HDUO\�FRVWV��&)$�IUDQFV� 5HPDUNV
,QVHFWLFLGH����OLWHUV� ������
7UDQVSRUW � ,QFOXGHG�LQ�SHVWLFLGH�SULFH
$SSOLFDWLRQ�FRVWV��[��KRXUV� ����� (LWKHU�DSSOLFDWRU�KLUH�RU�RSSRUWXQLW\FRVW
6SUD\HU ������±������
3URWHFWLYH�HTXLSPHQW ������±�������
6WRUDJH � ,QFOXGHG�LQ�SHVWLFLGH�SULFH
7RWDO �������±�������

���� ,QGLUHFW�FRVWV�RI�SHVWLFLGH�XVH
+XPDQ�KHDOWK�FRVWV
3HVWLFLGH� XVH� LV� QHYHU� FRPSOHWHO\� ZLWKRXW� ULVN� IRU� WKH� KHDOWK� RI� WKH� IDUPHU�
DSSOLFDWRU� RU� FRQVXPHU�� 3HVWLFLGH� H[SRVXUH� PD\� RFFXU� GXULQJ� ZRUN
�RFFXSDWLRQDO� H[SRVXUH��� YLD� WKH� HQYLURQPHQW� �H�J�� E\� VSUD\� GULIW�� RU� WKURXJK
FRQVXPSWLRQ� �H�J�� RI� FRQWDPLQDWHG� IRRG� RU� ZDWHU��� 3HVWLFLGH� DSSOLFDWRUV� DQG
IDUPHUV�DUH�JHQHUDOO\�PRVW�DW�ULVN�RI�LQWR[LFDWLRQ�
7KH�HIIHFWV�RI�DFXWH�SHVWLFLGH�SRLVRQLQJ�UDQJH�IURP�OLJKW��KHDGDFKHV��QDXVHD�
WR� KHDY\� �SHUPDQHQW� GLVDELOLW\�� GHDWK���&OHDUO\� WKH� HFRQRPLF� LPSDFW� RI� VXFK
SRLVRQLQJ�YDULHV�DV�ZHOO�� ,W�ZRXOG�EH�PHDVXUHG�GLIIHUHQWO\��GHSHQGLQJ�RQ� WKH
JUDYLW\�RI�WKH�FDVH�
�� 9HU\�OLJKW�LQWR[LFDWLRQ��OLWWOH�HFRQRPLF�LPSDFW��
�� /LJKW� LQWR[LFDWLRQ�� SXUFKDVH� RI� PHGLFDWLRQ� IRU� V\PSWRPDWLF� WUHDWPHQW�

UHGXFWLRQ�RI�ZRUN�HIILFDF\�
�� 0RGHUDWH� LQWR[LFDWLRQ�� SXUFKDVH� RI� PRUH� VSHFLILF� PHGLFDWLRQ� �H�J�

DQWLGRWHV���QRQ�SURGXFWLYH�UHVW�GD\V��ORVV�RI�SURGXFWLYLW\�RU�QHFHVVLW\�WR�KLUH
GD\�ODERU�

�� 6HYHUH� LQWR[LFDWLRQ�� SXUFKDVH� RI� VSHFLILF�PHGLFDWLRQ�� KRVSLWDOL]DWLRQ�� QRQ�
SURGXFWLYH�UHFXSHUDWLRQ�SHULRG��ORVV�RI�SURGXFWLYLW\�RU�QHFHVVLW\�WR�KLUH�GD\
ODERU�

�� 9HU\�VHYHUH�LQWR[LFDWLRQ��ORVV�RI�KXPDQ�OLIH�



�� &KDSWHU����6RFLDO�FRVWV�RI�SHVWLFLGH�XVH

&KURQLF� SRLVRQLQJ� GXH� WR� SHVWLFLGHV� LV� JHQHUDOO\� OHVV� VSHFLILF� DQG� LW� LV�PRUH
GLIILFXOW�WR�HVWDEOLVK�FDXVDO�OLQNV��(IIHFWV�PD\�LQFOXGH�QHXURSV\FKLDWULF�GLVHDVH�
FDQFHU��UHGXFWLRQ�RI�IHUWLOLW\��HIIHFWV�RQ�UHSURGXFWLRQ�RU�RQ�WKH�XQERUQ�HPEU\R�
3RLVRQLQJ�FDVHV�LQ�0DOL
1R� FRPSUHKHQVLYH� VWDWLVWLFV� H[LVW� LQ�0DOL� RQ� �SHVWLFLGH�� SRLVRQLQJ�� QRU� KDYH
WKHLU�HIIHFWV�HYHU�EHHQ�TXDQWLILHG�HFRQRPLFDOO\� �'MLED���������$V�D� UHVXOW��ZH
FDQ�RQO\�DWWHPSW�WR�SURYLGH�HVWLPDWHV��7KHVH�DUH�HLWKHU�EDVHG�RQ�VSHFLILF�FDVH
VWXGLHV� IURP�0DOL�� RU� RQ�PRUH� JHQHUDO� VWXGLHV� FDUULHG� RXU� HOVHZKHUH� LQ� WKH
ZRUOG��,Q�ERWK�FDVHV�H[WUDSRODWLRQ�WR�WKH�JHQHUDO�0DOLDQ�VLWXDWLRQ�LV�UHTXLUHG�

7DEOH����� (VWLPDWH�RI�WKH�FRVWV�WR�KXPDQ�KHDOWK�RI�SHVWLFLGH�XVH�LQ�0DOL
1XPEHU�RI�SHRSOH�RU�PDQ�GD\V�DIIHFWHG�SHU�\HDU

8QLW�FRVWSHUSHUVRQ�&)$IUDQFV�

7RWDO�\HDUO\�FRVW�IRU0DOL
�PLOOLRQV�RI�&)$�IUDQFV�

HVWLPDWH HVWLPDWH

7\SH�RI�FRVW

PLQ� DYHUDJH PD[� PLQ� DYHUDJH PD[�
���0HGLFDO�WUHDWPHQW���SHUVRQV� � ������ ������� ����� � ���� �����
���0HGLFDOWUHDWPHQW�KRVSLWDOL]DWLRQ�SHUVRQV�

��� ����� ����� ����� ���� ���� ����

���5HSODFHPHQW�RI�ODERU�PDQ�GD\V� ������ ������� ������� ������� ���� ����� �����
���&KURQLF�ORVV�RISURGXFWLYLW\��SHUVRQV� ����� ����� ����� ������ ���� ����� �����
���/RVV�RI�KXPDQ�OLIH�SHUVRQV� � �� ��� ��������� ���� ����� �����
7RWDO ����� ��� �����
��ILJXUHV�FRUUHFWHG�IRU�KRVSLWDOL]DWLRQV�DQG�GHDWKV����FRVW�SHU�PDQ�GD\
6RXUFH� VHH�7DEOH�$�����LQ�WKH�DQQH[
7KH�UHVXOWV�RI�VXFK�DQ�HVWLPDWH�DUH�SUHVHQWHG�LQ�7DEOH�����LQ�WKH�DQQH[��'DWD
DUH� VXPPDUL]HG� LQ� WKH� ILUVW� FROXPQV� RI� 7DEOH� ����� 0RUH� GHWDLOV� DERXW� WKH
PHWKRGRORJ\�DSSOLHG�DUH�SURYLGHG�LQ�&DPDUD�HW�DO����������7KH�PLQLPXP�DQG
PD[LPXP�YDOXHV�IRU�VRPH�HVWLPDWHV�FRYHU�D�ZLGH�UDQJH��H�J��IRU�WKH�QXPEHU
RI�SHRSOH�QHHGLQJ�EDVLF�PHGLFDO� WUHDWPHQW���2WKHUV�DUH�PXFK�FORVHU�� OLNH�WKH
ORVV� RI� SURGXFWLYLW\� GXH� WR� FKURQLF� LQWR[LFDWLRQ� RU� WKH� UHSODFHPHQW� RI� ODERU�
&RQILGHQFH�LQ�WKH�HVWLPDWHV�LV�LQFUHDVHG��KRZHYHU��E\�WKH�IDFW�WKDW�FRPSOHWHO\



&KDSWHU����6RFLDO�FRVWV�RI�SHVWLFLGH�XVH ��

GLIIHUHQW�VWXGLHV��VRPHWLPHV�FDUULHG�RXW�RQ�GLIIHUHQW�FRQWLQHQWV��RIWHQ�SURGXFHG
H[WUDSRODWLRQV�IRU�0DOL�ZKLFK�DUH�RI�WKH�VDPH�RUGHU�RI�PDJQLWXGH�
&RVWV�RI�KHDOWK�HIIHFWV�LQ�0DOL
1R�VWDQGDUGL]HG�FRVWV�IRU�KHDOWK�HIIHFWV�RI�SRLVRQLQJ�LQ�0DOL�FRXOG�EH�REWDLQHG�
7KH� HVWLPDWHV� JLYHQ� LQ� WKH� ILIWK� FROXPQ� RI� 7DEOH� ���� DUH� EDVHG� RQ� DFWXDO
DYHUDJH�FRVWV�LQ�UXUDO�0DOL��IRU�PHGLFDWLRQ��KRVSLWDOL]DWLRQ�DQG�UHSODFHPHQW�RI
ODERU���7KH�FRVWV�RI�FKURQLF�ORVV�RI�SURGXFWLYLW\�DQG�RI�KXPDQ�OLIH�DUH�EDVHG�RQ
WKH�DJULFXOWXUDO�*'3�SHU�KDELWDQW��&KURQLF�ORVV�RI�SURGXFWLYLW\�ZDV�HVWLPDWHG�WR
FRVW� ���� RI� WKH� DQQXDO� DJULFXOWXUDO� *'3� SHU� KDELWDQW�� /RVV� RI� OLIH� ZDV
HFRQRPLFDOO\� TXDQWLILHG� DV� WKH� UHGXFWLRQ� RI� DJULFXOWXUDO� *'3� SHU� KDELWDQW
GXULQJ� WKH� PHDQ� HFRQRPLFDOO\� DFWLYH� OLIH� LQ� DJULFXOWXUH� �VHW� DW� ��� �� RI� ��
\HDUV���
(FRQRPLF�LPSDFW�RI�SHVWLFLGH�LQWR[LFDWLRQ�LQ�0DOL
7KLV� UHVXOWV� LQ� WKH�HVWLPDWHV�RI� WKH�FRVW�RI�SHVWLFLGH� LQWR[LFDWLRQ�JLYHQ� LQ� WKH
ODVW�WKUHH�FROXPQV�RI�7DEOH������7KH�WRWDO�DYHUDJH�FRVW�IRU�0DOL�LV�HVWLPDWHG�DW
����PLOOLRQ�&)$� IUDQFV�SHU� \HDU��ZLWK� D� UDQJH� IURP�����PLOOLRQ� WR�����ELOOLRQ
&)$� IUDQFV�� 7KH� KLJKHVW� FRQWULEXWLRQ� WR� WKHVH� ILJXUHV� FRPHV� IURP� WKH
UHSODFHPHQW� RI� ODERU�� 'UXJV� DQG� PHGLFDWLRQ� UHSUHVHQW� D� UHODWLYHO\� VPDOO
IUDFWLRQ�RI�WKH�WRWDO�FRVWV�
7KHVH�HVWLPDWHV� VKRXOG� FOHDUO\� EH� FRQVLGHUHG�DV� LQGLFDWLYH� DQG� WUHDWHG�ZLWK
VRPH�FDXWLRQ��0RVW�RI�WKH�GDWD�XVHG�IRU�WKH�HVWLPDWHV�ZHUH�FROOHFWHG�RXWVLGH
0DOL��+RZHYHU�� GXH� WR� WKH� DEVHQFH� RI� QDWLRQDO� GDWD�� WKLV� W\SH� RI� HVWLPDWH� LV
DPRQJ�WKH�IHZ�DOWHUQDWLYH�RSWLRQV�DYDLODEOH�WR�TXDQWLI\�WKH�HFRQRPLF�LPSDFW�RI
KHDOWK�HIIHFWV�RI�SHVWLFLGHV�LQ�WKH�FRXQWU\��7KH\�PD\�VHUYH�DV�D�ILUVW�HVWLPDWH�
DZDLWLQJ�PRUH�VSHFLILF�QDWLRQDO�GDWD�WR�EH�FROOHFWHG�
3HVWLFLGH�UHVLGXHV�LQ�ZDWHU
3HVWLFLGH� UHVLGXHV� LQ� �ERWK� VXUIDFH� DQG� JURXQG�� ZDWHU� PD\� KDYH� D� KDUPIXO
LPSDFW�RQ�KXPDQ�DQG�DQLPDO�KHDOWK�DV�ZHOO�DV�RQ�WKH�HQYLURQPHQW�LQ�JHQHUDO�
9HU\� IHZ� VWXGLHV� KDYH� EHHQ� FDUULHG� RXW� LQ� 0DOL� UHJDUGLQJ� WKH� SUHVHQFH� RU
HIIHFWV�RI�SHVWLFLGH�UHVLGXHV�LQ�ZDWHU�

����������������������������������������
��$OWKRXJK�WKHUH�PLJKW�EH�HWKLFDO�UHDVRQV�WKDW�ZRXOG�VXJJHVW�WR�UHIUDLQ�IURP�PRQHWDU\�HYDOXDWLRQ�RI

KXPDQ�OLIH��WKLV�VWXG\�IROORZV�WKH�DUJXPHQWV�DQG�DSSURDFK�XVHG�E\�3LPHQWHO�HW�DO���������LQ�D�VWXG\
RI�SHVWLFLGH�H[WHUQDOLWLHV�LQ�WKH�86$��(VWLPDWHV�EDVHG�RQ�LPSOLFLW�ZLOOLQJQHVV�WR�SD\�DVVHVVPHQWV
FRXOG�QRW�EH�REWDLQHG��WKHUHIRUH�WKH�DYHUDJH�DJULFXOWXUDO�*'3�SHU�ZRUNHU�LV�XVHG�
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7KH�&0'7�KDV��IRU�VHYHUDO�\HDUV��WDNHQ�VDPSOHV�RI�VXUIDFH�DQG�ZHOO�ZDWHU�LQ
D�FRWWRQ�JURZLQJ�DUHDV�RI�VRXWKHUQ�0DOL�� WR�DVVHVV�WKH�SUHVHQFH�RI�SHVWLFLGH
UHVLGXHV��&RXOLEDO\�DQG�'HUORQ��������'1+���������:H�FRPSDUHG�WKH�UHVXOWV
RI�WKHVH�VWXGLHV�ZLWK�(XURSHDQ�GULQNLQJ�ZDWHU�QRUPV��VLQFH�QR�0DOLDQ�GULQNLQJ
ZDWHU�QRUPV�H[LVW�IRU�SHVWLFLGHV��(8���������������)RU�WKH�SHULRG�����������
����RI�WKH�VDPSOHV�WDNHQ�IURP�RSHQ�ZHOOV�DQG�GULOOHG��FORVHG��ZHOOV�H[FHHGHG
(XURSHDQ�GULQNLQJ�ZDWHU�QRUPV��DQG�����RI�WKH�VDPSOHV�H[FHHGHG�WKH�QRUP
IRU� VXUIDFH� ZDWHU� LQWHQGHG� IRU� GULQNLQJ� ZDWHU� SURGXFWLRQ�� 7KLV� ZDV� WKH� FDVH
GXULQJ�DW�OHDVW���PRQWKV�RI�WKH�\HDU�
7KH�UHSODFHPHQW�FRVW�RI�WKLV�GULQNLQJ�ZDWHU��ZLWK�VLPLODU�UHVLGXHV�OHYHOV�EH�WKH
UXOH� DOO� RYHU� WKH� FRWWRQ� JURZLQJ� DUHD� RI�0DOL�� DPRXQWV� WR� �����PLOOLRQV�&)$
IUDQFV�SHU�\HDU��7KLV�HVWLPDWH�LV�EDVHG�RQ�WKH�ZDWHU�WDULII�RI�WKH�QDWLRQDO�ZDWHU
FRPSDQ\�DQG�D�ZDWHU�FRQVXPSWLRQ�RI���OLWHUV�SHU�GD\�IRU�����RI�WKH�����PLOOLRQ
LQKDELWDQWV�RI�WKH�FRWWRQ�JURZLQJ�]RQH��5HDO�FRVWV�ZRXOG�EH�KLJKHU�VLQFH�ZDWHU
SULFHV�LQ�UXUDO�DUHDV�ZKLFK�DUH�QRW�VHUYHG�E\�WKH�GULQNLQJ�ZDWHU�JULG�DUH�RIWHQ
KLJKHU�WKDQ�WKH�QDWLRQDO�ZDWHU�FRPSDQ\�UDWHV�
3HVWLFLGH�UHVLGXHV�LQ�IRRG
3HVWLFLGH� DSSOLFDWLRQV� RQ� IRRG� FURSV� PD\� FDXVH� UHVLGXHV� WR� UHPDLQ� RQ
DJULFXOWXUDO�FRPPRGLWLHV��)XUWKHUPRUH��WUHDWPHQWV�RI�SDVWXUH��H�J��LQ�WKH�FDVH
RI� ORFXVW�FRQWURO��RU� RI�DQLPDO� IHHG� �H�J�� FRWWRQ�VHHG�FDNH���PD\�JLYH� ULVH� WR
UHVLGXHV�LQ�OLYHVWRFN��PHDW�DQG�PLON�
6HYHUDO� W\SHV� RI� HFRQRPLF� FRVWV� PD\� EH� LQYROYHG�� &KURQLF� H[SRVXUH� WR
UHVLGXHV� LQ� IRRG�PD\� UHVXOW� LQ�KXPDQ�KHDOWK�FRVWV��6XFK�FRVWV�KDYH�DOUHDG\
EHHQ� LQFOXGHG� LQ� WKH� HVWLPDWH� RI� FKURQLF� LQWR[LFDWLRQ� GLVFXVVHG� DERYH�
)XUWKHUPRUH�� SHVWLFLGH� UHVLGXHV� LQ� IRRG�PD\�� LI� H[FHHGLQJ�PD[LPXP� UHVLGXH
OLPLWV��FDXVH�WKH�UHMHFWLRQ�RI�H[SRUWHG�IRRG�FRPPRGLWLHV��:LWK�WKH�VWULFWHU�(8
OHJLVODWLRQ� QRZ� LQ� SODFH�� WKLV� SUREOHP� KDV� EHFRPH� DFXWH� IRU� WKH� 0DOLDQ
DJULFXOWXUDO�H[SRUW�VHFWRU�
8QIRUWXQDWHO\��GDWD�RQ�SHVWLFLGH�UHVLGXHV�LQ�IRRG�DUH�DOPRVW�DEVHQW�LQ�0DOL�� ,W
LV� WKHUHIRUH�FXUUHQWO\� LPSRVVLEOH� WR�DVVHVV� WKHLU�KXPDQ�KHDOWK�DQG�HFRQRPLF
LPSRUWDQFH�
3ROOLQDWLRQ
3ROOLQDWLRQ�E\��PRVWO\��LQVHFWV�SOD\V�DQ�LPSRUWDQW�UROH�LQ�WKH�LQFUHDVH�RI�\LHOGV
DQG�WKH�LPSURYHPHQW�RI�WKH�TXDOLW\�RI�FHUWDLQ�FURSV��)XUWKHUPRUH��FHUWDLQ�EHH
VSHFLHV�SURGXFH�KRQH\�DQG�ZD[�
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&URSV�ZKLFK� EHQHILW� IURP� SROOLQDWLRQ� LQ�0DOL� LQFOXGH� FRWWRQ�� FDVKHZ��PDQJR�
SDSD\D�� FDEEDJH� DQG� WRPDWR�� DPRQJ� RWKHUV� �5RXELN�� ������� +RZHYHU�� WKH
HFRQRPLF� LPSDFW� RI� SROOLQDWRUV� IRU� 0DOLDQ� DJULFXOWXUH� KDV� QRW� \HW� EHHQ
TXDQWLILHG��'LFNR��������
+RQH\�SURGXFWLRQ� LV� RI� LQFUHDVLQJ� LPSRUWDQFH� LQ�0DOL�� ,W� KDV� EHHQ�HVWLPDWHG
WKDW�0DOL�KDV�DERXW���PLOOLRQ�EHH�FRORQLHV�� LQFOXGLQJ�WKRVH�QRW� LQ�KLYHV��7RWDO
KRQH\�SURGXFWLRQ�ZDV�DERXW������ WRQV� LQ�������DQG�KDV� UHPDLQHG� UHODWLYHO\
VWDEOH�RYHU�WKH�ODVW����\HDUV��7KH�\HDUO\�SURGXFWLRQ�RI�ZD[�LV�DERXW�����WRQV�
7KH�WRWDO�HVWLPDWHG�YDOXH�RI�WKHVH�WZR�SURGXFWV�ZDV�����ELOOLRQ�&)$�IUDQFV�IRU
������'LFNR��������
1R� FRPSUHKHQVLYH� VWXGLHV� KDYH� EHHQ� FDUULHG� RXW� WR� GDWH� RQ� WKH� HIIHFWV� RI
SHVWLFLGHV�RQ�SROOLQDWRUV��SROOLQDWLRQ�RU�KRQH\�SURGXFWLRQ�LQ�0DOL��+RZHYHU��WKH
ULVN�RI�QHJDWLYH�HIIHFWV�LV�GHILQLWHO\�SUHVHQW�EHFDXVH�WKH�PRVW�LPSRUWDQW�KRQH\
SURGXFLQJ� DUHDV� RI� 0DOL� RYHUODS� WR� D� ODUJH� H[WHQW� ZLWK� WKH� FRWWRQ� JURZLQJ
]RQHV��ZKLFK�KDYH�WKH�KLJKHVW�LQWHQVLW\�RI�SHVWLFLGH�XVH�LQ�WKH�FRXQWU\�
$V�DQ�H[DPSOH��LW�KDV�EHHQ�HVWLPDWHG�WKDW����RI�WKH�EHH�FRORQLHV�LQ�WKH�86$
DUH� \HDUO\� NLOOHG� E\� DJULFXOWXUDO� SHVWLFLGHV� DQG� DQRWKHU� ����DIIHFWHG� LQ� WKHLU
KHDOWK��3LPHQWHO�HW�DO����������,I�ZH�SUHVXPH�WKDW�WKLV�LV�WKH�FDVH�IRU�RQO\����RI
WKH�0DOLDQ�FRORQLHV� �JLYHQ� WKH� ORZHU� SHVWLFLGH�XVH� LQWHQVLW\��� WKHQ� WKH� \HDUO\
KRQH\� ORVVHV� ZRXOG� DPRXQW� WR� ��� PLOOLRQ� &)$� IUDQFV�� QRW� LQFOXGLQJ� WKH
UHSODFHPHQW�FRVWV�IRU�WKH�KLYHV�
3HVWLFLGH�UHVLVWDQFH��VHFRQGDU\�SHVW�GHYHORSPHQW�DQG�UHVXUJHQFH
7KH� GHYHORSPHQW� RI� SHVWLFLGH� UHVLVWDQFH� PD\� FDXVH� YDULRXV� HFRQRPLF
SUREOHPV� IRU� IDUPHUV�� DQ� LQFUHDVH� LQ� WKH� UDWH� RU� IUHTXHQF\� RI� SHVWLFLGH
DSSOLFDWLRQ��D�KLJKHU�FRQFHQWUDWLRQ�RI� WKH�DFWLYH� LQJUHGLHQW� LQ� WKH�FRPPHUFLDO
IRUPXODWLRQ� WR� EH� DSSOLHG�� RU� D� FKDQJH� WR� D� QHZ��PRUH� H[SHQVLYH� SHVWLFLGH�
*HQHUDOO\��SHVWLFLGH� UHVLVWDQFH� LQFUHDVHV� WKH�SURGXFWLRQ� FRVWV� IRU� WKH� IDUPHU
DV�PRUH�UHVRXUFHV�KDYH�WR�EH�VSHQW�IRU�FURS�SURWHFWLRQ��0RUHRYHU��LI�QR�FRQWURO
DOWHUQDWLYHV�DUH�DYDLODEOH��DGGLWLRQDO�FURS�ORVV�PD\�RFFXU�
,W� LV�QRZ�UHFRJQL]HG�WKDW�+HOLFRYHUSD�DUPLJHUD�� WKH�$PHULFDQ�EROO�ZRUP��KDV
EHFRPH� SDUWLDOO\� UHVLVWDQW� WR� S\UHWKURLGV� LQ� 0DOL� DV� RI� WKH� ODWH�QLQHWLHV
�35�35$2�� ������� ,QVHFWLFLGH� XVH� LQWHQVLW\� KDV� DOPRVW� GRXEOHG� VLQFH� DERXW
������)LJXUH�������)XUWKHUPRUH��WKH�FRQFHQWUDWLRQ�RI�S\UHWKURLGV�LQ�WKH�FRWWRQ
LQVHFWLFLGH�IRUPXODWLRQV�KDV�DOVR�LQFUHDVHG�E\������$W�WKH�VDPH�WLPH��FRWWRQ
\LHOGV�KDYH�FRQWLQXHG�WR�GURS��VHH�VHFWLRQ������
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)LJXUH����� $YHUDJH�LQWHQVLW\�RI�LQVHFWLFLGH�XVH�LQ�FRWWRQ��SHU�KHFWDUH�
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\HDU

,QVHFWLFLGH�TXDQWLW\��(&HTXLY��
&RVWV��&)$�IUDQFV�[�����

2QH� KDV� WR� QRWH� WKDW� VHYHUDO� RWKHU� SHVWV� ZKLFK� DUH� LPSRUWDQW� LQ� 0DOL� DUH
JHQHUDOO\� FRQVLGHUHG� WR� EH� KLJK� ULVN� SHVWV� ZLWK� UHVSHFW� WR� LQVHFWLFLGH
UHVLVWDQFH�� 7KHVH� LQFOXGH� WKH� ZKLWH� IO\�%HPLVLD� WDEDFL� DQG� WKH� DSKLG�$SKLV
JRVV\SLL�LQ�FRWWRQ��WKH�GLDPRQG�EDFN�PRWK�3OXWHOOD�[\ORVWHOOD�RQ�FDEEDJH�DQG
WKH�DSKLGV�$SKLV�JRVV\SLL�DQG�0\]XV�SHUVLFDH�RQ�YDULRXV�YHJHWDEOHV��%DVKLU�
������'HOKRYH�DQG�&RO\��������,5$&���������1R�GDWD�DUH�SUHVHQWO\�DYDLODEOH
RQ�WKH�SRVVLEOH�DSSHDUDQFH�RI�UHVLVWDQFH�LQ�WKHVH�SHVWV�LQ�0DOL��KRZHYHU�
3HVWLFLGH�XVH�PD\�FDXVH�SHVWV�ZKLFK�ZHUH�QRW�\HW�RI�DJURQRPLF�RU�HFRQRPLF
LPSRUWDQFH� WR� EHFRPH� VR�� RU� WDUJHW� SHVWV� WR� QHZO\� IODUH� XS�� EHFDXVH� RI� WKH
GLVDSSHDUDQFH�RI�WKHLU�QDWXUDO�HQHPLHV�LQ�WKH�FURS��7KH�LQFUHDVHG�LPSRUWDQFH
RI� WKH�ZKLWH� IO\�%HPLVLD� WDEDFL� LQ� FRWWRQ� LV� DQ� H[DPSOH� RI� D� VHFRQGDU\� SHVW
GHYHORSLQJ�DIWHU�ZLGHVSUHDG� LQVHFWLFLGH�XVH�DJDLQVW�RWKHU� LQVHFWV��%XWOHU�DQG
+HQQHEHUU\���������7KHUH�DUH�DOVR�LQGLFDWLRQV�RI�VHFRQGDU\�SHVW�GHYHORSPHQW
DIWHU�ORFXVW�DQG�JUDVVKRSSHU�FRQWURO�LQ�WKH�6DKHO��YDQ�GHU�9DON��������YDQ�GHU
9DON� HW� DO��� ������� $QRWKHU� JURXS� RI� LQVHFW� SHVWV� ZKLFK� KDV� D� WHQGHQF\� RI
EHFRPLQJ�LPSRUWDQW�SHVWV�DIWHU�SHVWLFLGH�XVH�DUH�OHDI�PLQHUV��/\ULRP\VD�VSS��
LQ� FHUWDLQ� YHJHWDEOHV�� 1RW� \HW� D� SUREOHP� LQ� 0DOL�� OHDI� PLQHUV� KDYH� DOUHDG\
EHFRPH�D�SULPDU\�SHVW��LQ�YHJHWDEOHV�LQ�6HQHJDO�
,I� RQH� SUHVXPHV� WKDW� WKH� LQFUHDVH� LQ� LQVHFWLFLGH� XVH� LQ� FRWWRQ� LV� SULPDULO\
FDXVHG�E\� WKH�GHYHORSPHQW�RI�SHVW� UHVLVWDQFH�DQG� UHVXUJHQFH�RI� VHFRQGDU\
SHVWV��WKH�HFRQRPLF�LPSDFW�IRU�IDUPHUV�FDQ�EH�HVWLPDWHG��$YHUDJH�LQVHFWLFLGH
XVH� IURP������ WR������ZDV����� OLWHUV�KD�DW�D�FRVW�RI� �������&)$� IUDQFV�SHU
KHFWDUH��,QVHFWLFLGH�XVH�JUHZ�RQ�DYHUDJH�����OLWHUV�KD�SHU�\HDU�IRU�WKH�SHULRG
����������� )RU� WKH� FRWWRQ� VHDVRQ� ��������� WKH� FRWWRQ� GHYHORSPHQW
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RUJDQL]DWLRQV� GLVWULEXWHG� DQ� LQVHFWLFLGH� TXDQWLW\� ZKLFK� LV� HTXLYDOHQW� WR� ���
OLWHUV�KD�DW�D�FRVW�RI��������&)$�IUDQFV�SHU�KHFWDUH��)LJXUH������
,Q� ������ RQ� DYHUDJH� D� FRWWRQ� IDUPHU� KDG� WR� VSHQG� ������� &)$� IUDQFV� SHU
KHFWDUH�PRUH�IRU�LQVHFWLFLGHV�WKDQ�LQ�WKH�SHULRG������WR�������)RU�WKH�WRWDO�RI
WKH�FRWWRQ�DUHD��WKH�DGGLWLRQDO�FRVWV�DUH������ELOOLRQ�&)$�IUDQFV��,I�VXEVLGLHV�IRU
FRWWRQ� LQVHFWLFLGHV� DUH� QHJOHFWHG� IRU� WKH� WLPH� EHLQJ�� WKH� DPRXQW� UHSUHVHQWV
DOVR� WKH� VRFLDO� FRVWV� RI� UHVLVWDQFH� DQG� VHFRQGDU\� SHVW� GHYHORSPHQW�� 7KHVH
FRVWV�KDYH�WR�EH�DWWULEXWHG�WR�HDUOLHU�SHVWLFLGH�XVH�SDWWHUQV��,W�FDQ�EH�H[SHFWHG
WKDW� LQVHFW� FRQWURO� FRVWV� ZLOO� UHPDLQ� KLJK� DV� ORQJ� DV� FXUUHQW� SHVWLFLGH� XVH
SDWWHUQV�FRQWLQXH���7KH�VWHDG\�JURZWK�RI�LQVHFWLFLGH�XVH�VLQFH������VXJJHVWV
WKDW�IXWXUH�FRVW�LQFUHDVHV�FDQ�QRW�EH�UXOHG�RXW�DV�PRUH�SHVWV�EHFRPH�UHVLVWDQW
WR�FXUUHQW�WUHDWPHQW�SDWWHUQV�
(IIHFWV�RQ�VRLO�IHUWLOLW\�DQG�ELRGLYHUVLW\
3HVWLFLGH� XVH� PD\� KDYH� DQ� LQGLUHFW� HIIHFW� RQ� VRLO� IHUWLOLW\� EHFDXVH� RI� WKH
GHVWUXFWLRQ� RI� VRLO� RUJDQLVPV� ZKLFK� DUH� UHVSRQVLEOH� IRU� QXWULHQW� UHF\FOLQJ�
+HUELFLGH�XVH�PD\�KDYH�DQ�LQGLUHFWO\�QHJDWLYH�LPSDFW�RQ�WKH�IHUWLOLW\�RI�ODWHULWLF
VRLOV�VLQFH�LW�UHSODFHV�ZHHGLQJ�DQG�PHFKDQLFDO�VRLO�WUHDWPHQW�
$OWKRXJK� WKH� XVH� RI� IXQJLFLGHV�� EDFWHULFLGHV�� VRLO� IXPLJDQWV� DQG� KHUELFLGHV
SUHVHQWO\� UHPDLQV� ORZ� LQ�0DOL��SRWHQWLDO� QHJDWLYH�HIIHFWV�KDYH� WR�EH�ZDWFKHG
FORVHO\�EHFDXVH�RI�WKH�VFDUFLW\�RI�VRLO�UHVRXUFHV�LQ�WKH�FRXQWU\�
0DOL� UDWLILHG� WKH� &RQYHQWLRQ� RQ� %LRGLYHUVLW\� LQ� ������ 7KLV� LQWHUQDWLRQDO
FRQYHQWLRQ�DLPV�DW�WKH�FRQVHUYDWLRQ�RI�HFRV\VWHPV�DQG�VSHFLHV�DV�ZHOO�DV�WKH
VXVWDLQDEOH�XVH�RI�QDWXUDO�UHVRXUFHV��&'%���������0DOL�SULRULWL]HG����VLWHV�IRU
ELRGLYHUVLW\� FRQVHUYDWLRQ�� 7KRVH� DUHDV� DUH� QRW� ORFDWHG� LQ� ]RQHV� RI� KHDY\
SHVWLFLGH� XVH�� +RZHYHU�� DJULFXOWXUDO� GHYHORSPHQW�� HVSHFLDOO\� IRU� YHJHWDEOH
FURSV��LV�H[SHFWHG�WR�H[SDQG�LQ�WKH�1LJHU�ULYHU�GHOWD��$OVR��WKH�DUHD�$GUDU�GHV
,IRUDV�LV�D�ORFXVW�EUHHGLQJ�KDELWDW�ZKLFK�PLJKW�EH�DIIHFWHG�E\�ORFXVW�FRQWURO�E\
LQVHFWLFLGHV�
3HVWLFLGH�PDQDJHPHQW�FRVWV
6HYHUDO� QDWLRQDO� RU� UHJLRQDO� DJHQFLHV� DUH� LQYROYHG� LQ� WKH� MXGLFLRXV
PDQDJHPHQW�RI�SHVWLFLGHV�LQ�0DOL��7KLV�LQFOXGHV�UHJLVWUDWLRQ��FRQWURO��H[WHQVLRQ
DQG�UHVHDUFK��7KHVH�DFWLYLWLHV�DUH�RIWHQ�ILQDQFHG�E\�WKH�JRYHUQPHQW�DQG�QRW
����������������������������������������
��,Q�SULQFLSOH��QHZ�WHFKQRORJLFDO�GHYHORSPHQWV�PLJKW�EH�SURYLGHG�WKDW�KHOS�WR�EHWWHU�FRQWURO�WKH

UHVLVWDQW�SHVW�FRPSOH[��+RZHYHU��WKHVH�ZLOO�SUREDEO\�FRPH�DW�KLJKHU�FRVWV�RU�ZLOO�UHTXLUH�XSIURQW
LQYHVWPHQW�LQ�UHVHDUFK��GHYHORSPHQW�DQG�WUDLQLQJ�
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LQFOXGHG�LQ�WKH�SULFH�RI�WKH�SHVWLFLGH��(VWLPDWHV�RI�VXFK�SHVWLFLGH�PDQDJHPHQW
FRVWV�DUH�JLYHQ�EHORZ�
3HVWLFLGH�UHJLVWUDWLRQ
3HVWLFLGH�UHJLVWUDWLRQ�LQ�WKH�6DKHO�LV�FDUULHG�RXW�E\�WKH�UHJLRQDO�&63��7KH�WRWDO
\HDUO\� EXGJHW� RI� WKH� &63� LV� DSSUR[LPDWHO\� ���� PLOOLRQ� &)$� IUDQFV�� 7KH
DJURFKHPLFDOV� LQGXVWU\� FXUUHQWO\� UHLPEXUVHV� DERXW� ��� PLOOLRQ� &)$� IUDQFV� RI
WKLV�DPRXQW�WKURXJK�WKH�UHJLVWUDWLRQ�IHHV��7KH�UHVW�LV�VXSSRUWHG�E\�WKH�&,/66
PHPEHU�VWDWHV��WKXV�DPRXQWLQJ�WR�DERXW���PLOOLRQ�&)$�IUDQFV�SHU�FRXQWU\�SHU
\HDU�
&RQWURO
,Q� 0DOL�� WKH� FRQWURO� RI� WKH� GLVWULEXWLRQ� DQG� XVH� RI� SHVWLFLGHV� LV� GRQH� E\� WKH
'*5&��,W�KDV�DQ�HVWLPDWHG�\HDUO\�EXGJHW�RI�DERXW����PLOOLRQ�&)$�IUDQFV�IRU�LWV
DFWLYLWLHV�RQ�WUDLQLQJ�DQG�FRQWURO�RI�SHVWLFLGH�XVH��7KLV�LV�LQ�SDUW�IXQGHG�E\�WKH
VWDWH��DQG�LQ�SDUW�E\�GHYHORSPHQW�FRRSHUDWLRQ�
7KH�'1$&31� LV� UHVSRQVLEOH� IRU� FRQWURO� RI� WKH�SURGXFWLRQ�DQG� IRUPXODWLRQ� RI
SHVWLFLGHV� LQ� 0DOL�� ,W� KDV� DQ� HVWLPDWHG� \HDUO\� EXGJHW� RI� ����� PLOOLRQ� &)$
IUDQFV��7KH�SDUW�RI�WKLV�EXGJHW�DOORFDWHG�IRU�SHVWLFLGH�FRQWURO�LV�DERXW���PLOOLRQ
&)$�IUDQFV�
([WHQVLRQ
([WHQVLRQ�DQG�WUDLQLQJ� LQ� WKH�ILHOG�RI�SHVWLFLGH�XVH� LV�FDUULHG�RXW�E\�'1$05�
&0'7�DQG�RWKHU�DJULFXOWXUDO�GHYHORSPHQW�RUJDQL]DWLRQV��,W�ZDV�QRW�SRVVLEOH�WR
REWDLQ� DQ� HVWLPDWH� RI� WKH� FRVWV� RI� H[WHQVLRQ� VSHFLILFDOO\� IRU� WKLV� W\SH� RI
SHVWLFLGH�UHODWHG�DFWLYLWLHV�
5HVHDUFK
7KH�,(5�LV�WKH�OHDG�DJHQF\�IRU�SHVWLFLGH�HIILFDF\�VWXGLHV�LQ�0DOL��6LQFH������
,(5�KDV�D�SROLF\�LQ�ZKLFK�WKH�FRVWV�RI�VXFK�VWXGLHV�LV�HQWLUHO\�SDLG�IRU�E\�WKH
RUJDQL]DWLRQ� FRPPLVVLRQLQJ� WKH� VWXG\� �H�J�� SHVWLFLGH� LQGXVWU\�� &0'7��� $V� D
UHVXOW�� WKH� FRVWV� RI� SHVWLFLGH� HIILFDF\� WHVWLQJ� DUH� QRZ� LQWHUQDOL]HG� LQ� WKH
GHYHORSPHQW�FRVWV�RI�WKH�SHVWLFLGH�
3XEOLF�KHDOWK
0RVW�RI� WKH�SHVWLFLGH�DSSOLFDWLRQV�GRQH� IRU�SXEOLF�KHDOWK�SXUSRVHV�KDYH�QRZ
EHHQ�SULYDWL]HG��7KH�EXGJHW�DOORFDWHG�WR�WKH�1DWLRQDO�+\JLHQH�6HUYLFH��ZKLFK
LV� PRVWO\� XVHG� IRU� SHVWLFLGH� DSSOLFDWLRQV� LQ� SXEOLF� EXLOGLQJV�� DPRXQWV� WR
DSSUR[LPDWHO\����PLOOLRQ�&)$�IUDQFV�



&KDSWHU����6RFLDO�FRVWV�RI�SHVWLFLGH�XVH ��

'LVSRVDO�RI�REVROHWH�SHVWLFLGH�VWRFNV�DQG�XVHG�FRQWDLQHUV
2EVROHWH�SHVWLFLGHV�QHHG� WR�EH�GLVSRVHG�RI� FRUUHFWO\� WR�DYRLG�VSLOODJH� LQ� WKH
HQYLURQPHQW�DQG�VXEVHTXHQW�GDPDJH�WR�WKH�HQYLURQPHQW�DQG�KXPDQ�KHDOWK��$
UHFHQW� VWXG\� LQYHQWRULHG� REVROHWH� VWRFNV� LQ� 0DOL� DQG� UHSRUWHG� ���� WRQV� RI
SHVWLFLGHV� WR� EH� GLVSRVHG�� DV� ZHOO� DV� DSSUR[LPDWHO\� ������� WRQV� RI
FRQWDPLQDWHG�VRLO�DQG�������HPSW\�GUXPV�DQG�FRQWDLQHUV��7KH�WRWDO�FRVW�RI�WKH
RSHUDWLRQ�ZDV�HVWLPDWHG�DW�����ELOOLRQ�&)$�IUDQFV��'1$&31�)$2��������
6LQFH� WKHVH� �QRZ�� REVROHWH� SHVWLFLGHV� ZHUH� DFFXPXODWHG� RYHU� D� SHULRG� RI
DERXW� ��� \HDUV�� DYHUDJH� DQQXDO� FRVWV� IRU� GLVSRVDO� DPRXQW� WR� DSSUR[LPDWHO\
����PLOOLRQ�&)$�IUDQFV�
8VHG�SHVWLFLGH�FRQWDLQHUV�DUH�SUHVHQWO\� WKURZQ�DZD\�DV�QRUPDO�JDUEDJH��$V
VXFK�WKH\�GR�QRW�HQWDLO�D�ODUJH�FRVW��+RZHYHU��QHZ�UHFRPPHQGDWLRQV�E\�)$2
�)$2�� ������ VWLSXODWH� WKDW� SHVWLFLGH� GLVWULEXWRUV� VKRXOG� WDNH� EDFN� XVHG
FRQWDLQHUV� IRU� UHF\FOLQJ�� 6XFK� SURFHGXUHV� ZLOO�� LI� LPSOHPHQWHG� LQ� WKH� IXWXUH�
DGG� WR� WKH� FRVW� RI� WKH� SHVWLFLGH�� 1R� HVWLPDWHV� RI� VXFK� FRVW� LQFUHDVHV� DUH
SUHVHQWO\�DYDLODEOH�
���� 6XPPDU\�RI�FRVW�HVWLPDWHV
7KH�DVVHVVPHQW�RI�LQGLUHFW�DQG�H[WHUQDO�FRVWV�RI�SHVWLFLGH�XVH�LQ�0DOL�UHPDLQV
LQFRPSOHWH�DW� WKLV�VWDJH��7KLV� LV�GXH�WR�D�ODFN�RI�GDWD�RQ�VRPH�RI� WKH�HIIHFWV
ZKLFK� DUH� NQRZQ� WR� H[LVW�� 7KH� VLWXDWLRQ� LV� FRPSDUDEOH� IRU� RWKHU� FRXQWULHV
ZKHUH� VXFK� VWXGLHV� KDYH� EHHQ� XQGHUWDNHQ� �VHH� IRU� H[DPSOH� *KDQD�� &{WH
G¶,YRLUH��� +RZHYHU�� WKH� DYDLODEOH� LQIRUPDWLRQ� VXJJHVWV� WKDW� H[WHUQDOLWLHV� RI
SHVWLFLGH�XVH�VKRXOG�QRW�EH�QHJOHFWHG�ZKHQ�SROLF\�GHFLVLRQV�DUH�PDGH�
7KH�FDOFXODWHG�WRWDO�FRVWV�RI�PRUH�WKDQ�����ELOOLRQ�&)$�IUDQFV��DERXW�86������
PLOOLRQ�� SHU� \HDU� WKXV� UHSUHVHQW� D� FRQVLGHUDEOH� XQGHUHVWLPDWH� RI� WKH� WUXH
DPRXQW��$PRQJ�WKH�FRVWV�WKDW�ZHUH�TXDQWLILHG��WZR�LWHPV�DUH�PRVW�LPSRUWDQW�
UHVLVWDQFH�RI�LQVHFW�SHVWV�WRZDUGV�SHVWLFLGHV�DQG�KXPDQ�KHDOWK�HIIHFWV��7KH\
UHSUHVHQW�RYHU������RI�WKH�WRWDO�FRVWV��VHH�7DEOH������
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7DEOH����� $VVHVVPHQW�RI�LQGLUHFW�DQG�H[WHUQDO�FRVWV�RI�SHVWLFLGH�XVH�LQ
0DOL

7\SH�RI�HIIHFW $QQXDO�FRVWV�PLOOLRQ�&)$IUDQFV�
&RPPHQW /HYHO�

+XPDQ�KHDOWK ��� 3���(
'LVSRVDO�RI�REVROHWH�VWRFNV�DQGSDFNDJHV ��� ,Q�FDVH�WKDW�WKH�OHJLVODWLRQ�LVQRW�DGDSWHG (
5HVLGXHV�LQ�ZDWHU��UHSODFHPHQWFRVWV� ���� &RVWV�IRU�ILVKHULHV�DQGOLYHVWRFN�QRW�LQFOXGHG 3���(
5HVLGXHV�LQ�IRRG "�" 1R�GDWD 3���(
5HGXFWLRQ�RI�SROOLQDWRUV �� /RVV�RI�KRQH\�SURGXFWLRQ�&URS�ORVV�GXH�WR�SROOLQDWRUGDPDJH�QRW�LQFOXGHG

3���(

3HVW�UHVLVWDQFH��GHYHORSPHQW�RIVHFRQGDU\�SHVWV�DQG�UHVXUJHQFHRI�SHVWV
����� 2QO\�IRU�FRWWRQ 3���(

5HGXFWLRQ�RI�VRLO�IHUWLOLW\��ORVV�RIELRGLYHUVLW\ "�" 1R�GDWD 3���(
(QYLURQPHQWDO�SROOXWLRQ�IURPSHVWLFLGH�SURGXFWLRQ�VLWHV "�" 1R�GDWD (
&RVWV�RI�SHVWLFLGH�PDQDJHPHQW ���� 1R�GDWD�RQ�FRVWV�RI�SHVWLFLGHH[WHQVLRQ (
727$/ �����
��3��SULYDWH�FRVWV��(��H[WHUQDOLWLHV



�� &RQFOXV LRQV �DQG� UHFRPPHQGDW LRQV
$JULFXOWXUDO� SURGXFWLRQ� LQ�0DOL� KDV� VKRZQ�D� SRVLWLYH� GHYHORSPHQW� GXULQJ� WKH
ODVW� GHFDGH�� 3URGXFWLRQ� JURZWK� KDV� EHHQ� DFFRPSDQLHG� E\� DQ� LQFUHDVH� LQ
SHVWLFLGH� XVH�� 7KLV� KDV� EHHQ� SDUWLFXODUO\� SURQRXQFHG� IRU� FRWWRQ� SURGXFWLRQ�
DQG�PRVW� OLNHO\�DOVR� IRU�YHJHWDEOHV�� ,Q������� WKH�VL]H�RI� WKH�SHVWLFLGH�PDUNHW
ZDV�DW�OHDVW�������WRQV�IRUPXODWHG�SURGXFW�DW�D�YDOXH�RI�&)$�IUDQFV����ELOOLRQ�
7KLV�UHSUHVHQWV�������RI�WKH�*'3�RI�0DOL��$JULFXOWXUDO�SHVWLFLGH�XVH�DPRXQWV
WR�������RI�DJULFXOWXUDO�*'3��7KHUHIRUH��SHVWLFLGH�XVH�LV�FXUUHQWO\�DQ�LPSRUWDQW
IDFWRU�IRU�WKH�HFRQRP\�RI�WKH�FRXQWU\�
*LYHQ� WKH�JURZWK�RI�SHVWLFLGH�XVH� LQ� WKH� ODVW� ILYH�\HDUV� ������ LQ�TXDQWLWDWLYH
WHUPV�DQG������LQ�YDOXH��DQG�WKH�FXUUHQW�HPSKDVLV�RI�WKH�JRYHUQPHQW�RQ�FDVK
FURS�SURGXFWLRQ��LW�LV�OLNHO\�WKDW�SHVWLFLGH�XVH�ZLOO�IXUWKHU�ULVH�LQ�WKH�IXWXUH�
7KH�VWXG\�UHYHDOV�WKDW�WKHUH�LV�D�ODFN�RI�UHOLDEOH� LQIRUPDWLRQ�RQ�SHVWLFLGH�XVH
DQG� LWV� QHJDWLYH� VLGH�HIIHFWV�� 7KLV� LV� WKH� FDVH� IRU� HYHU\� VHFWRU� FRQFHUQHG
�DJULFXOWXUH��SXEOLF�KHDOWK��GRPHVWLF�XVH��DQLPDO�KHDOWK���2QO\�SHVWLFLGH�XVH�LQ
FRWWRQ�FDQ�EH�WUDFHG�WR�D�FHUWDLQ�GHJUHH��,W�LV�WKHUHIRUH�OLNHO\�WKDW�WKH�WRWDO�VL]H
RI�WKH�SHVWLFLGH�PDUNHW�LV�XQGHUHVWLPDWHG�
*OREDOO\�� PRUH� LQIRUPDWLRQ� DERXW� WKH� SRWHQWLDO� QHJDWLYH� HIIHFWV� RI� FKHPLFDO
SHVWLFLGHV�RQ�KXPDQ�KHDOWK�DQG�WKH�HQYLURQPHQW�KDV�EHFRPH�DYDLODEOH�LQ�WKH
ODVW�\HDUV��+RZHYHU��WKHUH�LV�VWLOO� OLPLWHG�NQRZOHGJH�DQG�DZDUHQHVV�DERXW�WKH
HFRQRPLF�LPSDFW�RI�VXFK�SUREOHPV�DPRQJ�WKH�NH\�DFWRUV�LQ�0DOL��)XUWKHUPRUH�
FDSDFLWLHV�IRU�LPSURYHPHQW�LQ�SHVWLFLGH�PDQDJHPHQW�DQG�XVH�DUH�LQVXIILFLHQW�
'HVSLWH� WKH� ODFN� RI� TXDQWLILDEOH� LQIRUPDWLRQ� LQ�PDQ\�DUHDV�� WKH� VWXG\� UHVXOWV
VKRZ� D� VLJQLILFDQW� DPRXQW� RI� H[WHUQDOLWLHV� RI� SHVWLFLGH� XVH�� )ROORZLQJ� D
FRQVHUYDWLYH� HVWLPDWH�EDVHG�RQ� WKH� DYDLODEOH� GDWD�� WKHUH� DUH� VRFLDO� FRVWV� RI
&)$�IUDQFV�����ELOOLRQ��86�������PLOOLRQ��ZKLFK�DUH�QRW�\HW� LQWHUQDOL]HG� LQ� WKH
PDUNHW�SULFHV�RI�SHVWLFLGHV��7KLV�LV�HTXDO�WR�DERXW������RI�WKH�FXUUHQW�SHVWLFLGH
PDUNHW�YDOXH��0DMRU�FRVWV�DUH�IRXQG�LQ� WKH�DUHD�RI�GDPDJH� WR�KXPDQ�KHDOWK�
$OVR�� SURGXFWLRQ� FRVW� LQFUHDVHG� GXH� WR� SHVW� UHVLVWDQFH� DQG� VHFRQGDU\� SHVW
GHYHORSPHQW�� +RZHYHU�� WKH� WUXH� YDOXH� RI� WKH� H[WHUQDOLWLHV� LV� PRVW� SUREDEO\
XQGHUHVWLPDWHG�GXH�WR�OLPLWHG�DYDLODELOLW\�RI�GDWD�
'HVSLWH� WKH� SULYDWL]DWLRQ� RI� SHVWLFLGH� LPSRUW� DQG� GLVWULEXWLRQ�� SHVWLFLGHV� VWLOO
EHQHILW� IURP� D� QXPEHU� RI� ILVFDO� DQG� HFRQRPLF� LQFHQWLYHV�� 3HVWLFLGHV� DUH
VXEMHFW� WR� D� UHGXFHG� LPSRUW� WDULII�� $OVR�� WKH� PDLQ� SDUDVWDWDO� GHYHORSPHQW
DJHQFLHV�SURYLGH�SHVWLFLGHV�WR�IDUPHUV�LQ�WKHLU�LQWHUYHQWLRQ�DUHD�RQ�WKH�EDVLV�RI



�� &RQFOXVLRQV�DQG�UHFRPPHQGDWLRQV

VXEVLGL]HG� FUHGLW�� 7KHVH� LQFHQWLYHV� KDPSHU� WKH� DGRSWLRQ� RI� DOWHUQDWLYH� FURS
SURWHFWLRQ�VWUDWHJLHV�WKDW�FRXOG�UHGXFH�HQYLURQPHQWDO�DQG�KHDOWK�H[WHUQDOLWLHV�
7KH�PDLQ�HOHPHQWV�RI�SHVWLFLGH�UHJXODWLRQ�KDYH�EHHQ�SXW�LQ�SODFH�DFFRUGLQJ�WR
LQWHUQDWLRQDOO\�DFFHSWHG�VWDQGDUGV��,W�LV�H[SHFWHG�WKDW�WKH�IXOO�DSSOLFDWLRQ�RI�WKH
OHJLVODWLYH� LQVWUXPHQWV� VKDOO� FRQWULEXWH� WR� D� UHGXFWLRQ� RI� XQUHJLVWHUHG� DQG
KLJKO\�WR[LF�SURGXFWV�RQ�WKH�QDWLRQDO�PDUNHW��,W�VKDOO�DOVR�SURYLGH�LQFHQWLYHV�IRU
D�PRUH�UDWLRQDO�XVH�RI�SHVWLFLGHV�
7KH�UHVXOWV�RI�WKH�VWXG\�GHPRQVWUDWH�WKDW�SHVWLFLGH�PDQDJHPHQW�QHHGV�IXUWKHU
LPSURYHPHQW�DQG� WKDW� WKH�XVH�RI�FKHPLFDO�SHVWLFLGHV� VKRXOG�EH� UDWLRQDOL]HG�
7KLV� LV� H[SHFWHG� WR� FRQWULEXWH� WR� D� VXVWDLQDEOH� SDWK� RI� DJULFXOWXUDO
GHYHORSPHQW�
5HVHDUFK� LQVWLWXWLRQV� FRXOG� PDNH� YDOXDEOH� FRQWULEXWLRQV� WRZDUG� WKH
GHYHORSPHQW� RI� DOWHUQDWLYH� FURS� SURWHFWLRQ� VWUDWHJLHV� DQG� WKHLU� DGRSWLRQ� E\
IDUPHUV��3ULRULWLHV�IRU�SROLWLFDO�DQG�ILQDQFLDO�VXSSRUW�VKRXOG�EH�WDUJHWHG�WRZDUGV
WKH� UHGXFWLRQ�RI� WKH�FXUUHQW�SUREOHPV�FDXVHG�E\�D�XQLODWHUDO�GHSHQGHQFH�RQ
FKHPLFDO� SHVWLFLGHV�� &XUUHQW� LQLWLDWLYHV� IRU� UHVHDUFK�� GHYHORSPHQW� DQG
H[WHQVLRQ� RI� LQWHJUDWHG� SHVW� PDQDJHPHQW� �,30�� VKRXOG� EH� IXUWKHU
VWUHQJWKHQHG�� )RU� H[DPSOH�� IDUPHU� ILHOG� VFKRROV� KDYH� EHHQ� HVWDEOLVKHG� LQ
LUULJDWHG�ULFH�LQ�6HOLQJXp�DQG�WKH�]RQHV�RI�WKH�2IILFH�GX�1LJHU�ZLWK�WKH�VXSSRUW
RI�WKH�)$2��,Q�FRWWRQ��&0'7�LV�H[SHULPHQWLQJ�ZLWK�HFRQRPLF�WKUHVKROG�OHYHOV
IRU� LQVHFW� SHVWV� ZKLFK� VKRZ� WKH� SRWHQWLDO� RI� FXWWLQJ� FXUUHQW� LQVHFWLFLGH� XVH
OHYHOV�E\�KDOI�
)XUWKHU�UHVHDUFK�LV�QHHGHG�ZLWK�UHJDUG�WR�WKH�OHYHO�RI�FURS�ORVVHV�LQ�WKH�PDLQ
FURSV�RI�0DOL��7KLV�LQIRUPDWLRQ�LV�HVVHQWLDO�IRU�DVVHVVLQJ�WKH�EHQHILWV�RI�FXUUHQW
SHVWLFLGH� XVH� DQG� GHWHUPLQLQJ� WKHLU� RSWLPDO� XVH� OHYHO�� LQFOXGLQJ� WKH� VRFLDO
FRVWV�
%DVHG�RQ�WKH�RXWFRPH�RI�WKH�VWXG\��ZH�PDNH�WKH�IROORZLQJ�UHFRPPHQGDWLRQV
IRU�SHVW�DQG�SHVWLFLGH�PDQDJHPHQW� LQ�0DOL��7KH\�DUH�WR�D�ODUJH�H[WHQW�EDVHG
RQ�WKH�UHVXOWV�RI�D�ZRUNVKRS�DPRQJ�NH\�VWDNHKROGHUV�RI�0DOLDQ�FURS�SURWHFWLRQ
SROLF\��ZKLFK�ZDV�KHOG�LQ�6HSWHPEHU�������)$2�,16$+��������
5HJXODWRU\� PHDVXUHV� IRU� SHVWLFLGH� UHJLVWUDWLRQ� DQG�PDQDJHPHQW� KDYH� EHHQ
GUDIWHG�DQG�SDUWO\�SXW�LQ�SODFH�DW�QDWLRQDO�DQG�VXEUHJLRQDO�OHYHO�GXULQJ�WKH�ODVW
GHFDGH��7KH�0DOLDQ�JRYHUQPHQW�VKRXOG�ILQDOL]H�WKH�OHJDO�SURFHGXUHV�WR�UHQGHU
WKH� LQVWLWXWLRQV� IXOO\� RSHUDWLRQDO�� +RZHYHU�� HQIRUFHPHQW� RI� UHJXODWRU\� FRQWURO
GHSHQGV�RQ�VXVWDLQDEOH� ILQDQFLQJ�RI�JRYHUQPHQW�DJHQFLHV�DV�ZHOO�DV�RQ� WKH
DZDUHQHVV�RI�WKH�VWDNHKROGHUV�LQ�WKH�SURGXFW�FKDLQ�
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3HVWLFLGHV� GHVHUYH� VSHFLDO� WUHDWPHQW� LQ� WKH� LPSRUW� GXW\� UHJLPH�� +RZHYHU�
UHGXFHG� LPSRUW� WDULIIV�DUH�QRW� MXVWLILHG�EHFDXVH�RI� WKH� VLJQLILFDQW�H[WHUQDOLWLHV
WKDW� SHVWLFLGH� XVH� SURGXFHV�� ,W� LV� WKHUHIRUH� UHFRPPHQGHG� WR� WUHDW� SHVWLFLGHV
OLNH� RWKHU� FRPPHUFLDO� LQSXWV� IRU� LPSRUW� GXWLHV�� $GGLWLRQDOO\�� RWKHU� PHDVXUHV�
H�J��WD[HV�DQG�XVHU�IHHV��VKRXOG�EH�FRQVLGHUHG�WR�LQWHUQDOL]H�WKH�H[WHUQDOLWLHV
LQWR�WKH�PDUNHW�SULFH�DQG�GLUHFW�SHVWLFLGH�XVH�WRZDUG�LWV�VRFLDOO\�RSWLPDO�OHYHO�
7KLV� ZLOO� EH� LQ� OLQH� ZLWK� WKH� SROOXWHU�SD\V�SULQFLSOH� FXUUHQWO\� HPSKDVL]HG� LQ
HQYLURQPHQWDO�SROLF\�
)DUPHUV�� H[WHQVLRQ� VHUYLFH� DQG� 1*2� SHUVRQQHO�� DQG� RWKHU� DFWRUV� LQ
DJULFXOWXUH� VKRXOG� EH� SURYLGHG� ZLWK� PRUH� LQIRUPDWLRQ� DERXW� DOWHUQDWLYHV� WR
XQLODWHUDO� GHSHQGHQFH� RQ� FKHPLFDO� SHVWLFLGHV�� $OUHDG\� H[LVWLQJ� UHVHDUFK
UHVXOWV�DQG�H[SHULHQFHV�IURP�SLORW�SURMHFWV�VKRXOG�EH�PDGH�EURDGO\�DYDLODEOH�
,QWHJUDWHG�SHVW�PDQDJHPHQW�VKRXOG�EH�SURPRWHG�E\�IDUPHU�WUDLQLQJ�SURJUDPV�
HVSHFLDOO\�LQ�SHVWLFLGH�LQWHQVLYH�FURSV�VXFK�DV�FRWWRQ�DQG�YHJHWDEOHV�
,W� LV� UHFRPPHQGHG� WR� FUHDWH� D� GDWD� FROOHFWLRQ� V\VWHP� IRU� D� FRPSUHKHQVLYH
RYHUYLHZ�RQ�LPSRUW��H[SRUW��SURGXFWLRQ��GLVWULEXWLRQ�DQG�XVH�RI�SHVWLFLGHV�LQ�WKH
FRXQWU\��7KH� LQIRUPDWLRQ� LV�RI� FULWLFDO� LPSRUWDQFH� IRU� VWUDWHJ\� GHYHORSPHQW� LQ
WKH�DJULFXOWXUDO��HQYLURQPHQW�DQG�KHDOWK�VHUYLFH�VHFWRUV�
7KHUH� LV� DQ� XUJHQW� QHHG� IRU� D� FULWLFDO� DQDO\VLV� RI� FURS� ORVV� GDWD� ZKLFK� DUH
DYDLODEOH� LQ� WKH� QDWLRQDO� DQG� VXEUHJLRQDO� UHVHDUFK� FHQWHUV�� 7KH� DQDO\VLV
VKRXOG�LQFOXGH�WKH�HIIHFWV�RI�GLIIHUHQW�SHVW�PDQDJHPHQW�VWUDWHJLHV��EXW�QRW�EH
OLPLWHG�WR�FKHPLFDO�SHVWLFLGHV�RQO\�
7KH�RYHUDOO�SURILWDELOLW\�RI�SHVWLFLGH�XVH� LQ� WHUPV�RI�FRVWV�DQG�EHQHILWV� WR� WKH
QDWLRQDO�HFRQRP\�VKRXOG�EH�HYDOXDWHG�LQ�GHWDLO��&RVWV�VKRXOG�QRW�RQO\�LQFOXGH
WKH�SULYDWH�FRVWV� WR� WKH�XVHUV��EXW�DOVR� WKH� LQGLUHFW�DQG�H[WHUQDO� FRVWV� WR� WKH
VRFLHW\�DW�ODUJH��7KLV�LQFOXGHV�WKH�LPSDFWV�RQ�WKH�HQYLURQPHQW�DQG�RQ�KXPDQ
KHDOWK��,W�LV�UHFRPPHQGHG�WR�XQGHUWDNH�PRUH�UHVHDUFK�DERXW�WKH�LPSRUWDQFH�RI
LQGLUHFW� FRVWV� RI� SHVWLFLGH� XVH� LQ� WKH� PDLQ� FURSV� LQ� 0DOL�� 7KH� LQIRUPDWLRQ
FROOHFWHG�GXULQJ�WKLV�VWXG\�VXJJHVWV�WKDW�WKHUH�DUH�PDMRU�FRVWV�LQ�WKH�DUHDV�RI
KXPDQ�KHDOWK�DQG�GHYHORSPHQW�RI�SHVW�UHVLVWDQFH�DQG�VHFRQGDU\�SHVWV�
)DFWRUV�VWLPXODWLQJ�RU�GLVFRXUDJLQJ�SHVWLFLGH�XVH�VKRXOG�EH�HYDOXDWHG�E\� WKH
PHDQV�RI�DQ�H[SHUW�DVVHVVPHQW��7KLV�ZRXOG�DOORZ�SROLF\�GHFLVLRQ�PDNHUV� WR
LGHQWLI\�WKH�SULRULWLHV�IRU�D�UHRULHQWDWLRQ�RI�FURS�SURWHFWLRQ�SROLFLHV�
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�)$2���,VODPDEDG�

$MD\L�� 2�� �������� 3HVWLFLGH� 8VH� 3UDFWLFHV�� 3URGXFWLYLW\� DQG� )DUPHUV¶� +HDOWK�� 7KH� &DVH� RI
&RWWRQ�5LFH�6\VWHPV�LQ�&{WH�G¶,YRLUH��:HVW�$IULFD��3HVWLFLGH�3ROLF\�3XEOLFDWLRQ�6HULHV
6SHFLDO�,VVXH�1R�����+DQQRYHU�

%DVKLU�� 1�+�+� �������� &RWWRQ� 3HVW� 5HVLVWDQFH� LQ� WKH� 6XGDQ�� 6WDWXV� TXR�� SS�� ������ ,Q�
'DEURZVNL��=�7���HG����,QWHJUDWHG�3HVW�0DQDJHPHQW� LQ�9HJHWDEOHV��:KHDW�DQG�&RWWRQ
LQ�WKH�6XGDQ��$�3DUWLFLSDWRU\�$SSURDFK��,&,3(�6FLHQFH�3UHVV��1DLUREL�

%&($2� �������� 1RWHV� G¶,QIRUPDWLRQ� HW� 6WDWLVWLTXHV�� 6WDWLVWLTXHV� (FRQRPLTXHV� 1R� ����
%DQTXH�&HQWUDOH�GHV�(WDWV�GH�O¶$IULTXH�GH�O¶2XHVW��'DNDU�

%XWOHU�� *�'�� DQG� 7�-�� +HQQHEHUU\� �������� %HPLVLD� DQG� 7ULDOHXURGHV� �+HPLSWHUD�
$OH\URGLGDH��� SS�� ��������� ,Q�� 0DWWKHZV�� *�$�� �HG���� ,QVHFW� 3HVWV� RI� &RWWRQ�� &$%
,QWHUQDWLRQDO��:DOOLQJIRUG�

&DPDUD��0���)��+DLGDUD�DQG�$��7UDRUp� ��������(WXGH�6RFLR�HFRQRPLTXH�GH� O¶8WOLVDWLRQ�GHV
3HVWLFLGHV�DX�0DOL��,QVWLWXW�GX�6DKHO��%DPDNR�

&'%� �������� $VVXUHU� OD� 3pUHQQLWp� GH� OD� 9LH� VXU� 7HUUH�� /D� &RQYHQWLRQ� VXU� OD� 'LYHUVLWp
%LRORJLTXH��SRXU�OD�1DWXUH�HW� OH�%LHQ�rWUH�GH�O¶+XPDQLWp��6HFUpWDULDW�GH�OD�&RQYHQWLRQ
VXU�OD�'LYHUVLWp�%LRORJLTXH��&'%���0RQWUpDO�

&,/66���������5pJOHPHQWDWLRQ�FRPPXQH�DX[�(WDWV�0HPEUHV�GX�&,/66�VXU� O¶+RPRORJDWLRQ
GHV� 3HVWLFLGHV�� 9HUVLRQ�5pYLVpH�� 'pFHPEUH� ������ &RPLWp� 3HUPDQHQW� ,QWHU�(WDWV� GH
/XWWH�FRQWUH�OD�6pFKHUHVVH�GDQV�OH�6DKHO��&,/66���2XDJDGRXJRX�

&LVVp��%��DQG�/�6��'LDUUD���������(YDOXDWLRQ�GHV�5LVTXHV�G¶([SRVLWLRQ�FKH]�OHV�7UDYDLOOHXUV
0DQLSXODQW�GHV� ,QVHFWLFLGHV�2UJDQRSKRVSKRUpV�HW�3\UpWKULQRwGHV�HQ�=RQH�&0'7�GH
.RXWLDOD�� &DPSDJQH� $JULFROH� ����������� ,QVWLWXW� 1DWLRQDO� GH� 5HFKHUFKH� HQ� 6DQWp
3XEOLTXH��%DPDNR�

&0'7� �����D��� )LFKHV� G¶(QTXrWHV� GH� O¶$FWXHOOH� pWXGH�� &RPSDJQLH� 0DOLHQQH� GX
'pYHORSSHPHQW�GHV�7H[WLOHV��%DPDNR�

&0'7� �����E��� 3UL[� GHV� ,QWUDQWV� VXU� TXHOTXHV� $QQpHV�� '32*� 6XLYL� ±� pYDOXDWLRQ�
&RPSDJQLH�0DOLHQQH�SRXU�OH�'pYHORSSHPHQW�GHV�7H[WLOHV��%DPDNR

&2/($&3���������,QLWLDWLYH�3HVWLFLGHV�$&3�±�'RVVLHU�GH�EDVH��&2/($&3��5XQJLV�
&RRS�� /�%�� DQG� %�$�� &URIW� �������� (FRQRPLF� ,QMXU\� /HYHOV� IRU� *UDVVKRSSHUV� LQ� 0LOOHW�� ��

6XUYH\�RI�*UDVVKRSSHUV�DQG�&URS�,QMXU\��1XLVLEOHV�3HVWV�3UDJDV���������������
&RXOLEDO\��$��DQG�-��3��'HUORQ���������3ROOXWLRQ�GHV�(DX[�GX�)OHXYH�%DQLILQJ�SDU�OHV�,QWUDQWV

$JULFROHV� &KLPLTXHV�� 3ULQFLSDX[� UpVXOWDWV�� &RPSDJQLH� 0DOLHQQH� SRXU� OH
'pYHORSSHPHQW�GHV�7H[WLOHV��%DPDNR�

&36� �������� 5HFXHLO� GHV� 6WDWLVWLTXHV� GX� 6HFWHXU� 5XUDO� 0DOLHQ�� &HOOXOH� GH� 3ODQLILFDWLRQ
6WDWLVWLTXH��0LQLVWqUH�GX�'pYHORSSHPHQW�5XUDO�HW�GH�O¶(DX��%DPDNR�



5HIHUHQFHV ��
'HOKRYH�� *� DQG� (�9�� &RO\� �������� ,QYHQWDLUH� HW� ,PSRUWDQFH� GHV� (QQHPLV� GHV� 3ULQFLSDOHV

&XOWXUHV� 0DUDvFKqUHV� GHV� ��� 3D\V� GX� 5$'+257�� &RRSpUDWLRQ� 5pJLRQDOH� SRXU� OH
'pYHORSSHPHQW�GHV�3URGXFWLRQV�+RUWLFROHV�HQ�$IULTXH��%XOOHWLQ�GH�/LDLVRQ������������

'*'� �������� )LFKHV� VXU� O¶([SRUWDWLRQ� GHV� 3HVWLFLGHV� GX� 0DOL�� 'LUHFWLRQ� *pQpUDOH� GHV
'RXDQHV��%DPDNR��0DOL�

'*5&� �������� $WHOLHU� GH�5pIOH[LRQ� VXU� OD� 3UREOpPDWLTXH� GH� OD�*HVWLRQ� GHV� 3HVWLFLGHV� DX
0DOL�� ��� DX����0DUV� ������'LUHFWLRQ�*pQpUDOH� GH� OD�5pJOHPHQWDWLRQ� HW� GX�&RQWU{OH�
0LQLVWqUH�GX�'pYHORSSHPHQW�UXUDO�HW�GH�O¶(DX��%DPDNR�

'LDOOR�� 0�� �������� 3URILO� 1DWLRQDO� SRXU� pYDOXHU� OHV� &DSDFLWpV� 1DWLRQDOHV� GH� *HVWLRQ� GHV
SURGXLWV�&KLPLTXHV�DX�0DOL��6HFWHXU�VDQWp�3XEOLTXH�HW�$QLPDOH���,1563�%DPDNR�0DOL�

'LFNR��0�� ��������1RWH�7HFKQLTXH�5HODWLYH� j� O¶LPSDFW� GHV�3HVWLFLGHV� VXU� OD� 3URGXFWLRQ� GH
0LHO��'RFXPHQW�1RQ�SXEOLp��&HQWUH�G¶$SLFXOWXUH��6RWXED��%DPDNR�

'MLED��0�� ��������/HV� ,QWR[LFDWLRQV�$LJXsV�GXHV�DX[�3URGXLWV�&KLPLTXHV�GDQV� OHV�6HUYLFHV
GH� 5pDQLPDWLRQ� GHV� +{SLWDX[� 1DWLRQDX[�� 5pJLRQDX[� HW� GX� 6HUYLFH� GH� 3pGLDWULH� GH
O¶+{SLWDO�*DEULHO�7RXUp�GX�0DOL��GX��HU�DR�W������DX����DR�W�������7KqVH�SRXU�2EWHQLU
OH�*UDGH�GH�'RFWHXU�HQ�3KDUPDFLH��(FROH�1DWLRQDOH�GH�0pGHFLQH�HW�GH�3KDUPDFLH�GX
0DOL��%DPDNR�

'1$� �������� 5DSSRUW� $QQXHO� �� &DPSDJQH� $JULFROH� ����� ±� ������ 'LUHFWLRQ� 1DWLRQDOH� GH
O¶$JULFXOWXUH��0LQLVWqUH�GX�'pYHORSSHPHQW�5XUDO�HW�GH�O¶(QYLURQQHPHQW��%DPDNR�

'1$� �������� 5DSSRUW� $QQXHO� �� &DPSDJQH� $JULFROH� ����� �� ������ 'LUHFWLRQ� 1DWLRQDOH� GH
O¶$JULFXOWXUH��0LQLVWqUH�GX�'pYHORSSHPHQW�5XUDO�HW�GH�O¶(QYLURQQHPHQW��%DPDNR�

'1$� �������� 5DSSRUW� $QQXHO� �� &DPSDJQH� $JULFROH� ����� �� ������ 'LUHFWLRQ� 1DWLRQDOH� GH
O¶$JULFXOWXUH��0LQLVWqUH�GX�'pYHORSSHPHQW�5XUDO�HW�GH�O¶(QYLURQQHPHQW��%DPDNR�

'1$� �������� 5DSSRUW� $QQXHO� �� &DPSDJQH� $JULFROH� ����� �� ������ 'LUHFWLRQ� 1DWLRQDOH� GH
O¶$JULFXOWXUH��0LQLVWqUH�GX�'pYHORSSHPHQW�5XUDO�HW�GH�O¶(QYLURQQHPHQW��%DPDNR�

'1$� �������� %LODQ� &DPSDJQH� $JULFROH� ����� �� ���� 'LUHFWLRQ� 1DWLRQDOH� GH� O¶$JULFXOWXUH�
0LQLVWqUH�GX�'pYHORSSHPHQW�5XUDO�HW�GH�O¶(QYLURQQHPHQW��%DPDNR�

'1$&31�)$2� ������� (OLPLQDWLRQ� GHV� SHVWLFLGHV� DX� 0DOL�� 3URJUDPPH� GH� FRRSpUDWLRQ
)$2�*RXYHUQHPHQW� GX� 0DOL�� 'RFXPHQW� GH� SURMHW�� 'LUHFWLRQ� 1DWLRQDOH� GH
O¶$VVDLQLVVHPHQW�HW�GX�&RQWU{OH�GHV�3ROOXWLRQV�HW�GHV�1XLVDQFHV�	�2UJDQLVDWLRQ�GHV
1DWLRQV�8QLHV�SRXU�O¶$OLPHQWDWLRQ�HW�O¶$JULFXOWXUH��5RPH�%DPDNR�

'1$05���������5DSSRUW�$QQXHO��%LODQ�&DPSDJQH�$JULFROH����������'LUHFWLRQ�1DWLRQDOH�GH
O¶$SSXL�DX�0RQGH�5XUDO��0LQLVWqUH�GX�'pYHORSSHPHQW�5XUDO�HW�GH�O¶(DX��%DPDNR�

'1$05���������5DSSRUW�$QQXHO��%LODQ�&DPSDJQH�$JULFROH����������'LUHFWLRQ�1DWLRQDOH�GH
O¶$SSXL�DX�0RQGH�5XUDO��0LQLVWqUH�GX�'pYHORSSHPHQW�5XUDO�HW�GH�O¶(DX��%DPDNR�

'1+� �������� 5DSSRUW� VXU� OD� 4XDOLWp� GHV� (DX[� HQ� =RQH� &0'7�� 'LUHFWLRQ� 1DWLRQDOH� GH
O¶+\GUDXOLTXH��0LQLVWqUH�GH�'pYHORSSHPHQW�5XUDOH�HW�GH�/¶(DX��%DPDNR�

'16� �������� (WXGH� GH� OD� 5pVLVWDQFH� GHV� 9HFWHXUV� GH� 0DODGLHV� HW� GH� 5RQJHXUV� DX[
3HVWLFLGHV�&RXUDPPHQW�8WLOLVpV�DX�0DOL�HW�OHV�(IIHWV�6HFRQGDLUHV�GH�FHV�3URGXLWV�VXU
O¶+RPPH� HW� O¶(QYLURQQHPHQW�� 'LUHFWLRQ� 1DWLRQDOH� GH� OD� 6DQWp�� 'LYLVLRQ� +\JLqQH� HW
$VVDLQLVVHPHQW�� 0LQLVWqUH� GH� OD� 6DQWp�� GH� OD� 6ROLGDULWp� HW� GHV� 3HUVRQQHV� $JpHV�
%DPDNR�

'16,� �����D���&RPSWHV� pFRQRPLTXHV� GX�0DOL�� 'LUHFWLRQ�1DWLRQDOH� GH� OD� 6WDWLVWLTXH� HW� GH
O¶,QIRUPDWLTXH��%DPDNR



�� 5HIHUHQFHV
'16,� �����E��� 'RQQpHV� LQIRUPDWLVpHV�� 9ROHW� 3ODQLILFDWLRQ�� 'LUHFWLRQ� 1DWLRQDOH� GH� OD

6WDWLVWLTXH�HW�GH�O¶,QIRUPDWLTXH��%DPDNR
'16,� �����F��� 5DSSRUW� VXU� OD� 6LWXDWLRQ� pFRQRPLTXH� GX� 0DOL�� 'LUHFWLRQ� 1DWLRQDOH� GH� OD

6WDWLVWLTXH�HW�GH�O¶,QIRUPDWLTXH��%DPDNR
'16,� �����G��� 'RQQpHV� ,QIRUPDWLVpHV� VXU� O¶,PSRUWDWLRQ� HW� O¶([SRUWDWLRQ� GHV� 3HVWLFLGHV� DX

0DOL��'LUHFWLRQ�1DWLRQDOH�GH�OD�6WDWLVWLTXH�HW�GH�O¶,QIRUPDWLTXH��%DPDNR
(WXGHV� HW� 5HFKHUFKHV� 6DKpOLHQQHV� ������� /D� 'pYDOXDWLRQ� GX� )UDQF� &)$� HQ� $IULTXH

GHO¶2XHVW��4XHO�%LODQ�WURLV�$QV�DSUqV"�,QVWLWXW�GX�6DKHO��%DPDNR�
(8���������&RXQFLO�'LUHFWLYH�RI����-XQH������&RQFHUQLQJ� WKH�4XDOLW\�5HTXLUHG�RI�6XUIDFH

:DWHU� ,QWHQGHG� IRU� WKH� $EVWUDFWLRQ� RI� 'ULQNLQJ� :DWHU� LQ� WKH� 0HPEHU� 6WDWHV
��������((&���(XURSHDQ�&RPPLVVLRQ��%UXVVHOV�

(8���������&RXQFLO�'LUHFWLYH�������(&�RI���1RYHPEHU������RQ�WKH�4XDOLW\�RI�:DWHU�,QWHQGHG
IRU�+XPDQ�&RQVXPSWLRQ��(XURSHDQ�&RPPLVVLRQ��%UXVVHOV�

)$2���������3HVWLFLGH�&RQVXPSWLRQ�'DWDEDVH��6WDWLVWLFV�'LYLVLRQ��(66$���)$2��5RPH
)$2���������*XLGHOLQHV�IRU�WKH�0DQDJHPHQW�RI�6PDOO�4XDQWLWLHV�RI�8QZDQWHG�DQG�2EVROHWH

3HVWLFLGHV��)$2�3HVWLFLGH�'LVSRVDO�6HULHV�1�����)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ�RI
WKH�8QLWHG�1DWLRQV��5RPH�

)$2�,16$+� �������� &RPSWH� 5HQGX�� $WHOLHU� GH� UHVWLWXWLRQ� ±� (WXGH� 6RFLR�pFRQRPLTXH� GH
O¶8WLOLVDWLRQ�GHV�3HVWLFLGHV�DX�0DOL�����HW����VHSWHPEUH�������%DPDNR��)$2�3HVWLFLGH
0DQDJHPHQW�3URMHFW�LQ�WKH�6DKHO��,QVWLWXW�GX�6DKHO��%DPDNR�

)OHLVFKHU��*���9��$QGROL��0��&RXOLEDO\��DQG�7��5DQGROSK� ��������$QDO\VH�6RFLR�pFRQRPLTXH
GH�OD�)LOLqUH�GHV�3HVWLFLGHV�HQ�&{WH�G¶,YRLUH��3HVWLFLGH�3ROLF\�3XEOLFDWLRQV�6HULHV�1R���
*7=�8QLYHUVLW\�RI�+DQQRYHU�3HVWLFLGH�3ROLF\�3URMHFW�	�0LQLVWqUH�GH�O¶$JULFXOWXUH�HW�GHV
5HVVRXUFHV�$QLPDOHV�GH�&{WH�G¶,YRLUH��+DQQRYHU�$ELGMDQ�

*HUNHQ�� $��� -�� 6XJOR� DQG� 0�� %UDXQ� �������� 3HVWLFLGHV� 8VH� DQG� 3ROLFLHV� LQ� *KDQD� ±� $Q
(FRQRPLF� DQG� ,QVWLWXWLRQDO� $QDO\VLV� RI� &XUUHQW� 3UDFWLFH� DQG� )DFWRUV� ,QIOXHQFLQJ
3HVWLFLGH�8VH��3HVWLFLGH�3ROLF\�3XEOLFDWLRQV�6HULHV�1R�����*7=�8QLYHUVLW\�RI�+DQQRYHU
3HVWLFLGH�3ROLF\�3URMHFW��+DQQRYHU�

*RXY�� 0DOL� �����D��� /RL� QR�� 1R� ������� 3RUWDQW� 5pSUHVVLRQ� GHV� ,QIUDFWLRQV� j� OD
5pJOHPHQWDWLRQ�GH�O¶+RPRORJDWLRQ�HW�GX�&RQWU{OH�GHV�3URGXLWV�$JURSKDUPDFHXWLTXHV�
5pSXEOLTXH�GX�0DOL��3UpVLGHQFH�GH�OD�5pSXEOLTXH��%DPDNR�

*RXY��0DOL� �����E���'pFUHW�1R��������3�50�3RUWDQW�5pJOHPHQWDWLRQ�GH� O¶+RPRORJDWLRQ�HW
GX� &RQWU{OH� GHV� 3URGXLWV� $JURSKDUPDFHXWLTXHV�� 5pSXEOLTXH� GX� 0DOL�� 3ULPDWXUH�
6HFUpWDLUH�JpQpUDO�GX�*RXYHUQHPHQW��%DPDNR�

*RXY�� 0DOL� �������� 'pFUHW� 1R� �������3�50� 3RUWDQW� ,QVWLWXWLRQ� GH� OD� 3URFpGXUH� G¶pWXGH
G¶,PSDFW� VXU� O¶(QYLURQQHPHQW��5pSXEOLTXH� GX�0DOL�� 3ULPDWXUH�� 6HFUpWDLUH�*pQpUDO� GX
*RXYHUQHPHQW��%DPDNR�

*RXY�� 0DOL� �����D��� 3URMHW� GH� ORL� 3RUWDQW� &RQWU{OH� GHV� 3ROOXWLRQV� HW� GHV� 1XLVDQFHV� HW
$PpOLRUDWLRQ�GX�&DGUH�GH�9LH��5pSXEOLTXH�GX�0DOL��$VVHPEOpH�1DWLRQDOH��%DPDNR�

*RXY��0DOL������E���3URMHW�GH�'pFUHW�IL[DQW�OHV�0RGDOLWpV�GH�*HVWLRQ�GHV�(DX[�8VpHV�HW�GH
*DGRXHV�� 5pSXEOLTXH� GX� 0DOL�� 3ULPDWXUH�� 6HFUpWDLUH� *pQpUDO� GX� *RXYHUQHPHQW�
%DPDNR�

*RXY�� 0DOL� �����F�� 3URMHW� GH� 'pFUHW� IL[DQW� OHV� 0RGDOLWpV� GH� *HVWLRQ� 'pFKHWV� 6ROLGHV�
5pSXEOLTXH�GX�0DOL��3ULPDWXUH��6HFUpWDLUH�*pQpUDO�GX�*RXYHUQHPHQW��%DPDNR�



5HIHUHQFHV ��
+H��)���6��&KHQ��=��=KDQJ��-��6XQ��3��<DR��<��:X��6��:DQJ��/��/LX�� DQG�+��'DQJ� �������

,QYHVWLJDWLRQV�LQWR�$FXWH�3\UHWKURLG�3RLVRQLQJ�LQ�&RWWRQ�*URZHUV�LQ�&KLQD��SS��������
,Q��)RUJHW��*���7��*RRGPDQ�DQG�$��GH�9LOOLHUV��HGV����,PSDFW�RI�3HVWLFLGH�8VH�RQ�+HDOWK
LQ�'HYHORSLQJ�&RXQWULHV��,QWHUQDWLRQDO�'HYHORSPHQW�5HVHDUFK�&HQWUH��,'5&���2WWDZD�
2QWDULR�

+HOYHWDV�0DOL� �������� 5HFKHUFKH�DFWLRQ� VXU� OH� &RWWRQ� %LRORJLTXH� G¶+HOYHWDV�0DOL�
3URJUDPPH�G¶$SSXL�DX[�,QLWLDWLYHV�GHV�3URGXFWHXUV�WULFHV��%DPDNR��0DOL�

,5$&� �������� ,QVHFWLFLGH� 5HVLVWDQFH� $FWLRQ� &RPPLWWHH� 5HVRXUFH� 7DEOHV�� $FFHVVLEOH
ZHEVLWH��KWWS���SODQWSURWHFWLRQ�RUJ�,5$&�JHQHUDOBUHVRXUFHV�VXUYH\�

-RIIH��6�5����������(FRQRPLF�DQG�3ROLF\�,VVXHV�LQ�'HVHUW�/RFXVW�0DQDJHPHQW��D�3UHOLPLQDU\
$QDO\VLV�� 'HVHUW� /RFXVW� 7HFKQLFDO� 6HULHV� 1R�� $*3�'/�76����� 3ODQW� 3URGXFWLRQ� DQG
3URWHFWLRQ�'LYLVLRQ��)$2��5RPH�

.RK��'��DQG�-��-H\DUDWQDP���������3HVWLFLGHV�+D]DUGV�LQ�'HYHORSLQJ�&RXQWULHV��7KH�6FLHQFH
RI�WKH�7RWDO�(QYLURQPHQW�����6XSSO�����6������

0DULNR�'���$�&��.XSHU� DQG�9�� .HOO\� �������� /D� ILOLqUH�5L]� j� O¶2IILFH� GX�1LJHU� DX�0DOL�� 8QH
1RXYHOOH�'\QDPLTXH�GHSXLV�OD�'pYDOXDWLRQ�GX�&)$��,(5�,16$+�068��%DPDNR�

0LFKHO�� %�� �������� 6\QWKqVH� GHV� $FWLYLWpV� &RQGXLWHV� HQ� (QWRPRORJLH� &RWRQQLqUH� VXU� OH
&HQWUH�5pJLRQDO�GH�5HFKHUFKH�$JURQRPLTXH�GH�6LNDVVR��,�(�5���0DOL��GH������j�����
&HQWUH� GH� &RRSpUDWLRQ� ,QWHUQDWLRQDOH� HQ� 5HFKHUFKH� $JURQRPLTXH� SRXU� OH
'pYHORSSHPHQW��&LUDG���0RQWSHOOLHU�

0ZDQWKL��0�$�� DQG� 9�1�� .LPDQL� �������� $JURFKHPLFDOV�� D� 3RWHQWLDO� +HDOWK� +D]DUG� DPRQJ
.HQ\D¶V� 6PDOO� 6FDOH� )DUPHUV�� SS�� �������� ,Q�� )RUJHW�� *��� 7�� *RRGPDQ� DQG� $�� GH
9LOOLHUV��(GV����,PSDFW�RI�3HVWLFLGH�8VH�RQ�+HDOWK�LQ�'HYHORSLQJ�&RXQWULHV��,QWHUQDWLRQDO
'HYHORSPHQW�5HVHDUFK�&HQWUH��,'5&���2WWDZD��2QWDULR�

1DFUR�� 6�� �������� /D� IRUPDWLRQ� 3DUWLFLSDWLYH� HQ� *HVWLRQ� ,QWpJUpH� GHV� 'pSUpGDWHXUV� GHV
&XOWXUHV�j�7UDYHUV�OHV�&KDPSV�pFROHV�GHV�3URGXFWHXUV��([SpULHQFHV�GX�0DOL��(WXGHV
	�5HFKHUFKHV�6DKpOLHQQHV��LQ�SUHVV��

2HUNH��(��&���+��:��'HKQH��)��6FK|QEHFN�DQG�$��:HEHU���������&URS�3URGXFWLRQ�DQG�&URS
3URWHFWLRQ�� (VWLPDWHG� /RVVHV� LQ� 0DMRU� )RRG� DQG� &DVK� &URSV�� (OVHYLHU� 6FLHQFH�
$PVWHUGDP�

2+91���������)LFKHV�G¶(QTXrWHV�GH�O¶$FWXHOOH�pWXGH��2IILFH�+DXWH�9DOOpH�GX�1LJHU��%DPDNR�
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