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)URP�WKH�(GLWRUV� �

7KHPDWLF�6HFWLRQ��)DXONQHU�&RXQW\�6XUYH\�3URMHFW

$Q�,QWURGXFWLRQ�WR�WKH�)DXONQHU�&RXQW\�6XUYH\�3URMHFW��0DSSLQJ��(YDOXDWLQJ��DQG�'RFXPHQWLQJ
+LVWRULFDO�DQG�$UFKDHRORJLFDO�5HVRXUFHV� �
� 'XQFDQ�3��0F.LQQRQ�DQG�/\QLWD�/DQJOH\�:DUH

6XEVLVWHQFH�DQG�6HFXULW\��$�)XU�7UDGLQJ�(FRQRP\�DW�&DGURQ� �
� � &HFLO\�)UHHPDQ

*RQRUUKHD�DW�&DGURQ��$Q�([DPLQDWLRQ�RI�0HGLFLQH�LQ�(DUO\�$UNDQVDV� ��
� %UHDQQD�:LOEDQNV

$UWLFOHV

,QFOXGLQJ�WKH�1DWLYH�9RLFH��7KH�,PSRUWDQFH�RI�D�%LFXOWXUDO�3HUVSHFWLYH�LQ�0XVHXP�([KLELWLRQV� ��
� .DWHO\Q�7UDPPHOO

7LSSLQJ�WKH�6FDOH��5HJLRQDO�(YDOXDWLRQV�RI�,QGXVWULDO�)RRG�(QYLURQPHQW�(TXLOLEULXP� ��
� &HFLO\�)UHHPDQ

3DOHRQWRORJ\�ZLWKLQ�$UFKDHRORJ\��7KH�6\PEROLVP�RI�([WLQFW�0HJDIDXQD�5HSUHVHQWHG�LQ�WKH
8SSHU�3DOHROLWKLF�&DYH�3DLQWLQJV�DW�&KDXYHW�&DYH� ��
� 5\DQ�*��1JX\HQ

$PHULFDQ�,QGLDQ�+HDOWK��$�/RRN�DW�5HJLRQDO�DQG�7UDGLWLRQDO�/HYHOV�� ��
� 3DXOD�/RQJ

$UWLIDFWV�����0LOH��7KH�&RPPRGLÀFDWLRQ�RI�&XOWXUH� ��
� $QQD�6XDUH]
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:HOFRPH�

7KH�IROORZLQJ�JURXS�RI�DUWLFOHV�UHSUHVHQWV�WKH�ÀUVW�
YROXPH�RI�WKH�-RXUQDO�RI�8QGHUJUDGXDWH�5HVHDUFK�LQ�
$QWKURSRORJ\��-85$���2QH�RI�WKH�JRDOV�RI�WKLV�MRXUQDO�
ZLOO�OLQN�WR�D�ORQJ�WHUP�FROODERUDWLRQ�RI�8QLYHUVLW\�RI�
&HQWUDO�$UNDQVDV��8&$��ZLWK�WKH�)DXONQHU�&RXQW\�
0XVHXP��7KH�REMHFWLYH�RI�WKH�FROODERUDWLRQ�LV�WKH�
HYDOXDWLRQ��PDQDJHPHQW��DQG�UHVHDUFK�RI�KLVWRULFDO�DQG�
DUFKDHRORJLFDO�UHVRXUFHV�LQ�)DXONQHU�&RXQW\�DQG�WKH�
SHGDJRJLFDO�SURMHFWV�WKDW�GHYHORS�IURP�WKLV�SURMHFW��$�
VHFRQG�JRDO�LV�PRUH�GLUHFWO\�DVVRFLDWHG�ZLWK�FRXUVH�
RIIHULQJV�DW�8&$�DQG�RWKHU�LQVWLWXWLRQV�DV�D�IRUXP�IRU�
VWXGHQW�SXEOLFDWLRQ�RI�WKHLU�ÀQDO�WKHVHV�
� 7KH�ÀUVW�WKUHH�DUWLFOHV�RI�WKH�7KHPDWLF�6HFWLRQ��
)DXONQHU�&RXQW\�6XUYH\�3URMHFW�UHÁHFW�RQH�RI�WKHVH�
JRDOV��$V�HGLWRUV�DQG�SURMHFW�GHYHORSHUV��ZH�LQWURGXFH�
WKH�SURMHFW�DQG�RXU�ORQJ�WHUP�REMHFWLYHV�WLHG�WR�
PDQDJHPHQW��SHGDJRJ\��DQG�UHVHDUFK��7KLV�LQWURGXFWLRQ�
LV�IROORZHG�E\�WZR�FRQWULEXWLRQV�IURP�8&$�VWXGHQWV��
7KH�SXEOLVKHG�H[DPSOHV�RI�WKHLU�ZRUN�ZHUH�SDUW�RI�WKH�
$UFKDHRORJ\�RI�1RUWK�$PHULFD�FRXUVH�WKDW�ZDV�KHOG�
LQ�WKH�IDOO�RI������DQG�������6XEVHTXHQW�FRXUVHV�LQ�
DUFKDHRORJ\�ZLOO�FRQWLQXH�WR�HQFRXUDJH�DQG�VXSSRUW�WKH�
SXEOLFDWLRQ�RI�SDSHUV�LQ�-85$�
� 7KH�VHFWLRQ�HQWLWOHG��́ $UWLFOHVµ�UHSUHVHQWV�
D�VHFRQG�JRDO�RI�WKH�MRXUQDO��)LYH�VWXGHQWV�IURP�WKH�
IDOO������DQG�VSULQJ������8&$�6HPLQDU�FRXUVH�KDYH�
VXEPLWWHG�WKHLU�ÀQDO�WKHVHV�IRU�SXEOLFDWLRQ��7KHVH�
DUWLFOHV�GHPRQVWUDWH�D�OHYHO�RI�DFDGHPLF�VFKRODUVKLS�
DFKLHYHG�LQ�WKHLU�VHQLRU�\HDU�DV�DQWKURSRORJ\�PDMRUV�
DQG�WKH�FXOPLQDWLRQ�RI�WKHLU�XQGHUJUDGXDWH�H[SHULHQFH�
DW�8&$�
� :KLOH�WKLV�ÀUVW�YROXPH�LV�FRPSRVHG�RI�FXUUHQW�
DQG�IRUPHU�8&$�VWXGHQWV��ZH�LQYLWH�XQGHUJUDGXDWH�
VWXGHQWV�IURP�RWKHU�LQVWLWXWLRQV��$UWLFOHV�LQ�WKLV�ÀUVW�
YROXPH�UHFHLYHG�DQ�LQWHUQDO�SHHU�UHYLHZ�SURFHVV��ODUJHO\�
E\�XV�DV�HGLWRUV�DQG�SHHU�VWXGHQWV���6XEVHTXHQW�LVVXHV�
ZLOO�VHHN�DQ�HGLWRULDO�ERDUG�DQG�D�SURFHVV�RI�H[WHUQDO�
SHHU�UHYLHZ�

:H�KRSH�\RX�HQMR\�FRQWULEXWLRQV�LQ�WKLV�ÀUVW�YROXPH�

'XQFDQ�3��0F.LQQRQ�DQG�/\QLWD�/DQJOH\�:DUH

9RO����������(GLWRUV

'XQFDQ�3��0F.LQQRQ��3K'
$VVLVWDQW�3URIHVVRU
'HSW��RI�6RFLRORJ\��&ULPLQRORJ\��DQG�$QWKURSRORJ\
8QLYHUVLW\�RI�&HQWUDO�$UNDQVDV
,UE\�+DOO����
&RQZD\��$UNDQVDV�������
GPFNLQQRQ#XFD�HGX

/\QLWD�/DQJOH\�:DUH��0$��53$
'LUHFWRU
)DXONQHU�&RXQW\�0XVHXP
����/RFXVW�6WUHHW
&RQZD\��$UNDQVDV�������
IFP#FRQZD\FRUS�QHW
������������

,QIRUPDWLRQ�IRU�$XWKRUV

$UWLFOHV�VKRXOG�QRW�H[FHHG��������ZRUGV�LQ�OHQJWK��
LQFOXGLQJ�UHIHUHQFHV�

3OHDVH�VXEPLW�WKH�IROORZLQJ�WR�GPFNLQQRQ#XFD�HGX
�� D�3')�ÀOH�RI�WKH�FRPSOHWH�VXEPLVVLRQ��IROORZLQJ�

$PHULFDQ�$QWLTXLW\�VW\OH�
�� 25�D�:RUG�ÀOH�FRQWDLQLQJ�WKH�FRPSOHWH�SDSHU��L�H���

LQFOXGLQJ�DEVWUDFW��WDEOHV�DQG�ÀJXUHV�
�� 25�D�:RUG�ÀOH�FRQWDLQLQJ�WKH�WH[W��UHIHUHQFHV��

WDEOH�DQG�ÀJXUH�FDSWLRQV��SOXV�DQ�LQGLYLGXDO�ÀOH�RI�
HDFK�ÀJXUH������GSL��DQG�RU�WDEOH�

�� ([FHO�ÀOH�RI�WDEOHV�LV�SUHIHUUHG�

&ƌŽŵ�ƚŚĞ��ĚŝƚŽƌƐ
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,QWURGXFWLRQ

)DXONQHU� &RXQW\� LV� ORFDWHG� LQ� WKH� FHQWHU� RI�$UNDQVDV�
DQG� LV�KRVW�WR�D�ZHDOWK�RI�KLVWRULFDO�DQG�DUFKDHRORJLFDO�
UHVRXUFHV��7KH� DEXQGDQFH� RI� WKHVH� UHVRXUFHV� DQG� WKH�
KLVWRU\� RI� ODQG� XVH� LQ� WKH� DUHD� DUH� GLUHFWO\� UHODWHG� WR�
WKH�ORFDWLRQ�RI�WKH�FRXQW\�ZLWKLQ�D�GLYHUVH�HFRWRQH�WKDW�
WUDQVLWLRQV�EHWZHHQ� IRXU�GLVWLQFW� DQG�KLJKO\�SURGXFWLYH�
ELRPHV� LQ� WKH� UHJLRQ�� 7KH� $UNDQVDV� 5LYHU� ÁRRGSODLQ�
GRPLQDWHV�WKH�ODQGVFDSH�LQ�WKH�VRXWKZHVWHUQ�SRUWLRQ�RI�
WKH�FRXQW\��7R� WKH�QRUWK�� UROOLQJ�XSODQGV�VORZO\�H[SDQG�
LQWR�WKH�PRUH�QRUWKHUO\�2]DUN�0RXQWDLQ�UHJLRQ��3RUWLRQV�
RI�WKH�2XDFKLWD�0RXQWDLQV�DUH�SUHVHQW�WR�WKH�VRXWK�DV�
HOHYDWHG�EOXIIV��ULGJHV��DQG�HURGHG�ODQGIRUPV��7R�WKH�HDVW�
DUH� WKH� WUDQVLWLRQDO� EHJLQQLQJV�RI� WKH� EURDG�0LVVLVVLSSL�
$OOXYLDO�3ODLQ�WKDW�FKDUDFWHUL]HV�PXFK�RI�HDVWHUQ�$UNDQVDV�
� 7KH� ERXQGDULHV� RI� ZKDW� ZH� NQRZ� WRGD\� DV�
)DXONQHU�&RXQW\�ZHUH�FUHDWHG�IURP�SDUWV�RI�&RQZD\�DQG�
3XODVNL�FRXQWLHV�LQ����������\HDUV�DIWHU�$UNDQVDV�7HUULWRU\�
EHFDPH� D� VWDWH�� 7KH� FRXQW\� LV� QDPHG� DIWHU� &RORQHO�
6DQIRUG�¶6DQG\·�)DXONQHU�ZKR� LV� ODUJHO\�DVVRFLDWHG�ZLWK�
WKH�VWRU\�RI�́ 7KH�$UNDQVDV�7UDYHOHUµ��5RVV��������7RGD\��
LW�LV�WKH�ÀIWK�PRVW�SRSXORXV�FRXQW\�LQ�WKH�VWDWH�
� ,Q�WKH�FRQWH[W�RI�WKLV�UHVHDUFK��LW�LV�LPSRUWDQW�WR�
KLJKOLJKW�WKH�UDWH�RI�JURZWK�LQ�WKH�FRXQW\�RYHU�WKH�ODVW�
VHYHUDO�\HDUV��7KH������FHQVXV�OLVWV�WKH�FRXQW\�SRSXODWLRQ�
DW����������ZLWK����SHUFHQW�RI�WKDW�QXPEHU�OLYLQJ�LQ�WKH�
ODUJHVW�FLW\��&RQZD\��3RSXODWLRQ�JURZWK�KDV�DYHUDJHG�MXVW�
OHVV�WKDQ����SHUFHQW�EHWZHHQ�FHQVXVHV�DQG����SHUFHQW�
RYHUDOO�JURZWK�VLQFH�WKH������FHQVXV�
� ,Q� FRPSDULVRQ�� WKH� ����� FHQVXV� UHSRUWV� WKDW�
%HQWRQ� DQG�:DVKLQJWRQ� &RXQWLHV� ��QG� DQG� �UG� PRVW�
SRSXORXV� FRXQWLHV�� HDFK� KDG� D� SRSXODWLRQ� DURXQG�
��������ZLWK�DQ�RYHUDOO�JURZWK�RI����SHUFHQW�IRU�%HQWRQ�
&RXQW\�DQG����SHUFHQW�IRU�:DVKLQJWRQ�&RXQW\�
� )DXONQHU� &RXQW\� LV� JURZLQJ� DQG� JURZWK� ZLOO�
OLNHO\�FRQWLQXH�DW�WKH�FXUUHQW�UDWHV��RU� LQFUHDVH�� ,Q� IDFW��
WKH� &RQZD\� &KDPEHU� RI� &RPPHUFH� UHSRUWV� WKDW� D�
�����&HQVXV�OLVWV�WKH�FRXQW\�DV�WKH���QG�IDVWHVW�JURZLQJ�
FRXQW\�LQ�WKH�1DWLRQ��&RQZD\�&KDPEHU�RI�&RPPHUFH�
�������7KLV�LV�SULPDULO\�EHFDXVH�RI�WKH�ORFDWLRQ�RI�3XODVNL�
&RXQW\� WR� WKH� VRXWK�� WKH� PRVW� SRSXORXV� FRXQW\� LQ�
$UNDQVDV�� DQG� WKH� ORFDWLRQ� RI� /LWWOH� 5RFN�� WKH� PRVW�
SRSXORXV�FLW\�LQ�$UNDQVDV��0RUH�VR��FHQVXV�GDWD�LOOXVWUDWH�

WKDW�WKH�SRSXODWLRQ�UDWHV�RI�3XODVNL�&RXQW\�DUH�DFWXDOO\�
GHFUHDVLQJ�ZKLOH�WKH�VXUURXQGLQJ�FRXQWLHV�DUH�LQFUHDVLQJ�
DV�GHYHORSPHQW�PLJUDWHV�QRUWKZDUG�
� :LWK� WKH� JURZWK� LQ� FHQWUDO�$UNDQVDV� LQ�PLQG��
D� ORQJ�WHUP� FROODERUDWLYH� SURMHFW� EHWZHHQ� UHVHDUFKHUV�
DW� WKH� 8QLYHUVLW\� RI� &HQWUDO�$UNDQVDV� �8&$�� DQG� WKH�
)DXONQHU� &RXQW\�0XVHXP� �)&0�� LV� XQGHUZD\� WR�PDS��
HYDOXDWH�� DQG� GRFXPHQW� KLVWRULFDO� DQG� DUFKDHRORJLFDO�
UHVRXUFHV�LQ�)DXONQHU�&RXQW\��%URDGO\�VSHDNLQJ��ZH�DUH�
ZRUNLQJ� WR� GHÀQH� WKH� VSDWLDO� DQG� WHPSRUDO� DVSHFWV� RI�
WKH�KLVWRULFDO�ODQGVFDSH�RI�WKH�FRXQW\��:H�DUH�LQ�WKH�YHU\�
EHJLQQLQJ�VWDJHV�RI�WKLV�SURMHFW�²�EXLOGLQJ�D�VSDWLDO�GDWDVHW��
HYDOXDWLQJ�FXUUHQW�VLWHV��GHYHORSLQJ�ODQGRZQHU�FRQWDFWV��
DQG�RUJDQL]LQJ�DQG�SULRULWL]LQJ�JRDOV�DQG�PLOHVWRQHV�
� 7KLV� DUWLFOH� DQG� DFFRPSDQ\LQJ� SDSHUV� RQ�
VWXGHQW�OHG� UHVHDUFK� DW�&DGURQ� 6HWWOHPHQW� 3DUN� VHUYH�
DV�DQ�LQWURGXFWLRQ�WR�WKH�SURMHFW��+HUHLQ��ZH�GLVFXVV�WKH�
TXHVWLRQV�JXLGLQJ�WKLV�SURMHFW�WKDW�DUH�RUJDQL]HG�LQWR�WKUHH�
LQWHJUDWHG� WKHPHV� RU� DSSOLFDWLRQV�� VLWH� DGPLQLVWUDWLRQ�
DQG�PDQDJHPHQW��SHGDJRJ\�DQG�SXEOLF�DUFKDHRORJ\��DQG�
UHVHDUFK��)ROORZLQJ�WKLV��WZR�VWXGHQW�SDSHUV�DUH�LQFOXGHG�
WKDW�KLJKOLJKW�WKH�LPSRUWDQFH�RI�LQWHJUDWLQJ�WKHVH�WKHPHV�
LQWR�D�SRVLWLYH�VHUYLFH�OHDUQLQJ�H[SHULHQFH�IRU�VWXGHQWV�

6LWH�$GPLQLVWUDWLRQ�DQG�0DQDJHPHQW

7KH� ÀUVW� WKHPH� LV� UHODWHG� WR� VLWH� DGPLQLVWUDWLRQ� DQG�
PDQDJHPHQW�� :H� DUH� HYDOXDWLQJ� WKH� QDWXUH� RI� VLWHV��
VLWH� W\SHV�� DQG�GLVWULEXWLRQ�� ,Q�RWKHU�ZRUGV��ZKDW� W\SHV�
RI� KLVWRULF� DQG� SUHKLVWRULF� VLWHV� DUH� LQ� WKH� FRXQW\� DQG�
KRZ� ORQJ� DJR� ZHUH� WKH\� UHFRUGHG� DQG�RU� YLVLWHG"�
,PSRUWDQW� WR� WKLV�� DQG� LQ� SULRULWL]LQJ� VLWHV� WR� HYDOXDWH��
LV� DQ� XQGHUVWDQGLQJ� RI� SRWHQWLDO� VLWH� LPSDFWV� DQG� LQ�
GRFXPHQWLQJ� WKH� VWDWH�RI� WKRVH� VLWHV� WKDW�KDYH� DOUHDG\�
EHHQ�LPSDFWHG�E\�JURZWK�
� $W� SUHVHQW�� WKHUH� DUH� DW� WRWDO� RI� ���� VLWHV�
UHFRUGHG� LQ� WKH� $UNDQVDV� $UFKHRORJLFDO� 6XUYH\�
$XWRPDWHG� 0DQDJHPHQW� RI�$UFKHRORJLFDO� 6LWH� 'DWD� LQ�
$UNDQVDV��$0$6$'$��GDWDEDVH��)LJXUH�����6LWHV�DUH�IDLUO\�
GLVWULEXWHG� WKURXJKRXW� WKH� FRXQW\�� DOWKRXJK� WKHUH� DUH�
LGHQWLÀDEOH� SDWWHUQV� WKDW� OLNHO\� UHÁHFW� SURMHFW� RU�&50�
EDVHG�VXUYH\�ZRUN��7KH�PRVW�REYLRXV�FOXVWHU� LV�ZLWKLQ�
WKH�&DPS�5RELQVRQ�ERXQGDU\�
� )RU�SURMHFW�PDQDJHPHQW�SXUSRVHV��ZH�RUJDQL]HG�
WKH� FRXQW\� LQWR� QLQH� DUHDV�� DUELWUDULO\� GHVLJQDWHG� XVLQJ�
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)LJXUH����'LVWULEXWLRQ�RI�VLWHV�LQ�)DXONQHU�&RXQW\�DV�UHFRUGHG�LQ�WKH�$0$6$'$�GDWDEDVH�
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KLJKZD\V�DV�DUHD�ERXQGDULHV��VHH�)LJXUH�����$W�WKLV�HDUO\�
VWDJH�� &DPS� 5RELQVRQ� LV� H[FOXGHG� IURP� WKH� SURMHFW��
$UFKDHRORJLFDO� DQG� KLVWRULFDO� UHVRXUFHV� LQ� )DXONQHU�
&RXQW\� VSDQ�D� VLJQLÀFDQW� WLPH�GHSWK� IURP�D�YDULHW\�RI�
FXOWXUHV�DQG�RFFXSDWLRQDO�JURXSV��$�SUHOLPLQDU\�VRUWLQJ�
EDVHG�RQ�VLWH�FXOWXUDO�DIÀOLDWLRQ�FODVVLÀFDWLRQ�LQ�$0$6'$�
UHYHDOV� WKDW�����VLWHV�FRQWDLQ�D�SUHKLVWRULF�FRPSRQHQW�
ZLWK� QR� KLVWRULFDO� FRPSRQHQWV� LGHQWLÀHG�� 3UHKLVWRULF�
VLWHV�LQ�WKH�FRXQW\�DUH�FODVVLÀHG�YDULDEO\�LQ�$0$6'$�DV�
(DUO\�DQG�/DWH�$UFKDLF��'DOWRQ�3HULRG��(DUO\��0LGGOH�DQG�
/DWH�:RRGODQG�� %D\WRZQ� 3HULRG�� &ROHV� &UHHN� 3HULRG��
0LVVLVVLSSLDQ��DQG�VHYHUDO�VLWHV�OLVWHG�VLPSO\�DV�SUHKLVWRULF�
� ,Q� FRQWUDVW�� ���� VLWHV� FRQWDLQ� DQ� KLVWRULF�
FRPSRQHQW� ZLWK� QR� SUHKLVWRULF� FRPSRQHQW� LGHQWLÀHG��
+LVWRULF� VLWHV� LQ� WKH� FRXQW\� DUH� FODVVLÀHG� YDULDEO\� LQ�
$0$6'$� DV� 3LRQHHU� 6HWWOHPHQW�� 3LRQHHU�$JULFXOWXUDO�
6HWWOHPHQW�� 'HYHORSHG� 6HWWOHPHQW� ZLWK� 7HQDQW�
RFFXSDWLRQ�� 5XUDO� 'HYHORSHG� $JULFXOWXUDO� 6HWWOHPHQW��
$IUR�$PHULFDQ��$QJOR�$PHULFDQ�� (XURSHDQ�� )UHQFK�� DQG�
VHYHUDO� OLVWHG�DV�+LVWRULF��)LIW\�VLWHV�KDYH�D�FRPELQDWLRQ�
RI� HLWKHU� PXOWLSOH� SUHKLVWRULF� RU� KLVWRULF� FRPSRQHQWV��
RU� D� FRPELQDWLRQ� RI� ERWK� SUHKLVWRULF� DQG� KLVWRULF�
FRPSRQHQWV��7ZR�VLWHV�KDYH�QR�FXOWXUDO�DIÀOLDWLRQ�OLVWHG�
� 7KH� LQLWLDO� DUHD� RI� LQWHUHVW� DQG� IRFXV� RI� WKLV�
SURMHFW� LV� WKH� FHQWUDO� DQG� VRXWKZHVW� SRUWLRQV� RI� WKH�
FRXQW\��:H� DUH� JDWKHULQJ� KLVWRULFDO� GDWD�� VXFK� DV�PDSV��
LPDJHV�� DQG� SKRWRJUDSKV�� DQG� ODQGRZQHU� LQIRUPDWLRQ�
UHJDUGLQJ� RZQHUVKLS� DQG� FXOWXUDO� QDUUDWLYHV� DERXW� WKH�
DUHDV��7KH�VRXWKZHVW�SRUWLRQ�RI�WKH�FRXQW\�LV�LPSRUWDQW�
IRU� WZR�UHDVRQV��)LUVW�� LW� LV�SUR[LPDWH� WR�8&$�DQG�WKH�
)&0��,W�LV�DOVR�WKH�UHVLGHQWLDO�DUHD�RI�PDQ\�YLVLWRUV�DQG�
ORFDO� ODQGRZQHUV�WR�WKH�PXVHXP��DV�LV�DOVR�WKH�FHQWUDO�
SRUWLRQ���6HFRQG��LW�LV�WKH�KLJK�JURZWK�DUHD�RI�WKH�FRXQW\�
ZLWK�LQFUHDVHV�LQ�GHYHORSPHQW�WKURXJKRXW�
� 7KH� &RQZD\� :HVWHUQ� /RRS� 6WXG\� EHVW�
LOOXVWUDWHV�WKLV�LQFUHDVH�LQ�GHYHORSPHQW��)HGHUDO�+LJKZD\�
$GPLQLVWUDWLRQ�HW�DO��������6PLWK��������7KH�SURMHFW�KDV�
EHHQ�LQ�WKH�H[SORUDWRU\�VWDJHV�IRU�DERXW����\HDUV�ZLWK�
WKH� GHYHORSPHQW� RI� IRXU� SRVVLEOH� URXWHV� WKURXJK� WKLV�
SRUWLRQ� RI� WKH� FRXQW\��:KLOH� VRPH� ZRUN� LV� XQGHUZD\�
ZKHUH� ,QWHUVWDWH� ��� FRQQHFWV�� WKH� SURMHFW� LV� ODUJHO\�
ODFNLQJ� LQ� IXQGV� WR� FRPSOHWH� DW� SUHVHQW��7DE�7RZQVHQG��
0D\RU� RI� &RQZD\�� ZDV� TXRWHG� LQ� ����� DV� VD\LQJ�´7KH�
ZKROH�SURMHFW�ZLOO�EH�D�ORQJ�WHUP�SURMHFW��,W�ZRQ·W�HYHU�
EH�FRPSOHWHG�LQ�RQH�IHOO�VZRRS��LW·OO�EH�FRPSOHWHG�SKDVH�
E\�SKDVH�DV�PRQH\�LV�DYDLODEOH�DQG�QHHG�LV�VKRZQµ��/DPE�
������
� &XOWXUDO� 5HVRXUFHV� 6HUYLFHV� LQ� 0HPSKLV��
7HQQHVVHH�FRQGXFWHG�D�FXOWXUDO�UHVRXUFHV�OLWHUDWXUH�DQG�
UHFRUGV�UHYLHZ�DV�SDUW�RI�WKH�:HVWHUQ�/RRS�6WXG\��6PLWK�
�������$V�TXRWHG�IURP�WKH�UHSRUW�LQWURGXFWLRQ��́ PRVW�RI�
WKH�SRWHQWLDOO\�DIIHFWHG�DUHD�KDV�QRW�EHHQ�VXUYH\HG�IRU�
VLWHV��$GGLWLRQDO�VLWHV�VKRXOG�EH�H[SHFWHG�RQ�DQG�DGMDFHQW�
WR�WKH�$UNDQVDV�5LYHU�ÁRRGSODLQ�DORQJ�WKH�FUHHNV�LQ�WKH�

VWXG\�DUHD��DQG�DORQJ�WKH�ROG�0LOLWDU\�+LJKZD\µ��)HGHUDO�
+LJKZD\�$GPLQLVWUDWLRQ�HW�DO�������-����6PLWK���������7KH�
VWXG\�DUHD�LV�PRUH�RU�OHVV�WKH�VDPH�ERXQGDULHV�DV�RXU�
GHOLQHDWHG�DUHD�LQ�WKH�VRXWKZHVW�FRUQHU�RI�WKH�FRXQW\�
� )LIWHHQ�VLWHV�DUH�OLVWHG�LQ�WKH������UHSRUW�DV�EHLQJ�
ZLWKLQ� WKH� VRXWKZHVW� SRUWLRQ� DQG�SRWHQWLDOO\� LPSDFWHG�
E\� WKH� SURSRVHG� E\SDVV� URXWHV� �)HGHUDO� +LJKZD\�
$GPLQLVWUDWLRQ� HW� DO�� �����-����-����� 6PLWK� �������������
6LWH� GHVFULSWLRQV� LQ� WKH� UHSRUW� UDQJH� IURP�D� VPDOO� VLWH�
ZLWK�D�IHZ�ÁDNHV�UHSRUWHG�WR�VLWHV�ZLWK�SUHKLVWRULF�OLWKLF�
DQG� FHUDPLF� PDWHULDO�� WR� KLVWRULF� KRXVH� VLWHV�� WR� WKH�
1DWLRQDO� 5HJLVWHU� VLWH� RI�&DGURQ� �VHH� DOVR� 5RVV� ������
6PLWK��������$�FRPSDULVRQ�RI�VLWHV�LGHQWLÀHG�LQ�WKH������
UHSRUW�ZLWKLQ� WKH� VWXG\� DUHD� UHYHDOV� WKDW� ��� UHFRUGHG�
VLWHV�DUH�QRW� LQFOXGHG��)LJXUH�����6HYHUDO�VLWHV� IDOO�DORQJ�
WKH�SURSRVHG� URXWHV�� SDUWLFXODUO\� WR� WKH�QRUWK��7KLV�� RI�
FRXUVH�� GRHV� QRW� LQFOXGH� WKH� QXPHURXV� XQUHFRUGHG�
VLWHV��VHYHUDO�RI�ZKLFK�ZH�KDYH�DOUHDG\�LGHQWLÀHG�DQG�DUH�
HYDOXDWLQJ��)RU�H[DPSOH��LW�VKRXOG�EH�QRWHG�WKDW�$OWHUQDWH�
5RXWH� '� WKDW� FLUFOHV� DURXQG� 5RXQG� 0RXQWDLQ� WR� WKH�
VRXWK�LV�URXJKO\�WKH�ORFDWLRQ�RI�WKH�KLVWRULF�ROG�0LOLWDU\�
+LJKZD\�
� 7KH� FHQWUDO� SRUWLRQ� LV� WKH� ORFDWLRQ� RI� &DPS�
+DOVH\��D�����V�&LYLOLDQ�&RQVHUYDWLRQ�&RUSV��&&&��FDPS�
WKDW�KDV�VHHQ�QR�V\VWHPDWLF�UHVHDUFK��7KH�VLWH�LV�ORFDWHG�
HDVW�RI�*UHHQEULHU��ZKLFK�KDV�VHHQ�DQ�LQFUHDVH�LQ�JURZWK�
LQ�WKH�ODVW�IHZ�\HDUV��,Q�IDFW��LW�ZDV�RQO\�UHFHQWO\�UHFRUGHG�
DV� D� VLWH� ��)$������7KH� FDPS� UHSUHVHQWV� WKH� ÀUVW� 6RLO�
&RQVHUYDWLRQ�SURJUDP� LQ�$UNDQVDV�DQG�WKH�ZRUNHUV�DW�
WKH�FDPS�EXLOW�/DNH�%HQQHWW�UHVHUYRLU�DW�:RROO\�+ROORZ�
6WDWH�3DUN��7KH�FDPS�KDV�VHYHUDO�LQWDFW�IHDWXUHV��LQFOXGLQJ�
FKLPQH\V�� D�PHVVDJH�ERDUG�� DQG�QXPHURXV� IRXQGDWLRQV��
7KH�ODQGVFDSH�ZLOO�VHUYH�DV�D�ORQJ�WHUP�ORFDWLRQ�IRU�8&$�
VWXGHQWV�
� 5HVXOWV� RI� WKLV� LQLWLDO� LQYHVWLJDWLRQ� LQWR� VLWH�
DGPLQLVWUDWLRQ� DQG� GDWD� PDQDJHPHQW� XQGHUVFRUHV� WKH�
QHFHVVLW\�RI�WKLV�SURMHFW�DV�)DXONQHU�&RXQW\�FRQWLQXHV�WR�
JURZ�DQG�GHYHORS�LQ�WKLV�DUHD�

3HGDJRJ\�DQG�3XEOLF�$UFKDHRORJ\

7KH� VHFRQG� WKHPH� LV� UHODWHG� WR� SHGDJRJ\� DQG� SXEOLF�
DUFKDHRORJ\��7KH� )&0� KDV� DQ� HVWDEOLVKHG� UHODWLRQVKLS�
ZLWK� ERWK� 8&$� DQG� +HQGUL[� &ROOHJH� DQG� D� VHULHV�
RI� FROODERUDWLYH� HIIRUWV� LQWHJUDWLQJ� KLVWRU\� VWXGHQWV��
VHUYLFH�OHDUQLQJ�WHDFKLQJ�DFWLYLWLHV��DQG�LQWHUQVKLSV��8VLQJ�
WKLV� H[SHULHQFH� DV� D�PRGHO�� WKLV� SURMHFW� ZLOO� DOORZ� IRU�
D� SURJUDP� LQ� SXEOLF� DUFKDHRORJ\� XVLQJ� DQWKURSRORJ\�
VWXGHQWV� IURP� 8&$� DV� SDUW� RI� WKH� QHZO\� IRUPHG�
XQGHUJUDGXDWH�PDMRU�LQ�DQWKURSRORJ\�LQ�WKH�'HSDUWPHQW�
RI�6RFLRORJ\��&ULPLQRORJ\��DQG�$QWKURSRORJ\�
� ,Q� WKH� LQLWLDO� VWDJHV� VWXGHQW�FHQWHUHG� SXEOLF�
DUFKDHRORJ\� ZLOO� ODUJHO\� EH� DFFRPSOLVKHG� WKURXJK� WKH�
8&$� FRXUVHV� ZKHUH� D� SRUWLRQ� RI� WKH� FRXUVHV� XWLOL]H�
VRPH� DVSHFW� RI� VHUYLFH�OHDUQLQJ� SHGDJRJ\� WR� IDFLOLWDWH�
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)LJXUH����'LVWULEXWLRQ�DQG�FRPSDULVRQ�RI�VLWH�W\SHV�LQ�WKH�VRXWKZHVW�SRUWLRQ�RI�WKH�FRXQW\��
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KDQGV�RQ� OHDUQLQJ� ZLWK� DUFKDHRORJLFDO� PDWHULDOV� LQ� WKH�
ODE�� 6HUYLFH�OHDUQLQJ� LV� D� WHDFKLQJ� DQG� OHDUQLQJ� VWUDWHJ\�
LQWHJUDWLQJ� FRPPXQLW\� VHUYLFH� ZLWK� LQVWUXFWLRQ� DQG�
VWXGHQW� UHÁHFWLRQ�²� WKH�JRDO�RI�ZKLFK� LV� WR�HQULFK� WKH�
OHDUQLQJ� H[SHULHQFH�� WHDFK� FLYLF� UHVSRQVLELOLW\�� DQG�
VWUHQJWKHQ�FRPPXQLWLHV��0F/DXJKOLQ�������
� :H� KDYH� UROOHG� RXW� VWXGHQW�FHQWHUHG� OHDUQLQJ�
DV�SXEOLF�DUFKDHRORJ\�ZLWK�VRPH�VXFFHVV�DQG�VRPH�WDNH�
D�ZD\V�WR�LPSURYH�WKH�VWXGHQW�H[SHULHQFH�DQG�IRVWHU�DQ�
LQWHUHVW�DQG�YLVLELOLW\� LQWR�FXOWXUDO�UHVRXUFHV�ZLWKLQ� WKH�
FRXQW\�� ,Q� )DOO� ����� DQG� ������ VWXGHQWV� H[DPLQHG� DQG�
UHVHDUFKHG� VXUIDFH� FROOHFWLRQ� PDWHULDOV� IURP� &DGURQ�
6HWWOHPHQW�3DUN�WKDW�DUH�KRXVHG�DW�WKH�PXVHXP��:KLOH�
LQ�WKH�ODE��WRSLFV�FRYHUHG�DUFKDHRORJLFDO�PHWKRGV��DUWLIDFW�
DQDO\VLV�� DQG� FXUDWLRQ� SURWRFRO�� 6WXGHQWV� GHYHORSHG�
UHVHDUFK� TXHVWLRQV�� ZURWH� D� ÀQDO� UHVHDUFK� SDSHU�� DQG�
SUHVHQWHG�WKRVH�UHVXOWV�DV�DQ�HQG�RI�WKH�VHPHVWHU�PLQL�
FRQIHUHQFH�ZKHUH�LQWHUHVWHG�SXEOLF�ZDV�LQYLWHG�WR�OLVWHQ�
WR� SUHVHQWDWLRQV� E\� VWXGHQWV�� 6HYHUDO� VWXGHQWV� ZHUH�
VHOHFWHG�WR�SUHVHQW�DW�WKH�DQQXDO�$UNDQVDV�6RFLRORJLFDO�
DQG�$QWKURSRORJLFDO�$VVRFLDWLRQ�6WXGHQW�6\PSRVLXP�

5HVHDUFK

7KH�WKLUG�WKHPH�LV�UHODWHG�WR�VFKRODUO\�UHVHDUFK��:H�DUH�
LQWHUHVWHG� LQ� TXHVWLRQV� VXFK� DV�� KRZ� DQG�ZK\� KDV� WKH�
)DXONQHU�&RXQW\�FXOWXUDO� ODQGVFDSH�FKDQJHG�RYHU�WLPH"�
:KDW�LV�WKH�QDWXUH�RI�ODQG�XVH�WKURXJKRXW�WKH�H[SDQVH�
RI�WLPH�LQ�ZKLFK�ZH�KDYH�DUFKDHRORJLFDO�GDWD"�+RZ�DUH�
FKDQJHV� LQ� ODQG�XVH� LQÁXHQFHG� LQWUD�UHJLRQDOO\�RU� LQWHU�
UHJLRQDOO\"
� 7KHVH� DUH� EURDG� TXHVWLRQV��$V� WKH� SURMHFW� LV�
RQJRLQJ�� PLOHVWRQHV� ZLOO� EH� DVVHVVHG� DQG� UH�HYDOXDWHG�
WKURXJKRXW� WKH� GXUDWLRQ�� ,QLWLDO� PLOHVWRQHV� DUH� WR�
JDLQ� DFFHVV� WR� VLWHV� WKURXJK� FRPPXQLFDWLRQ� ZLWK�
FRPPXQLW\� ODQGRZQHUV�� GHWHUPLQH� LI� VLWHV� DUH� OLVWHG� DV�
DQ�DUFKDHRORJLFDO�VLWH��DQG�HYDOXDWH�VWDELOLW\�DQG� LPSDFW��
/RQJHU�WHUP�PLOHVWRQHV� DUH� IRFXVHG� RQ� XQGHUVWDQGLQJ�
ODQGVFDSH� FKDQJH� RYHU� WLPH� DQG� GHYHORS� D� EHWWHU�
XQGHUVWDQGLQJ� RI� VLWH� SUHVHUYDWLRQ� DQG� PDQDJHPHQW�
ZLWKLQ�)DXONQHU�&RXQW\�

&ORVLQJ

,Q�RUGHU�WR�LOOXVWUDWH�WKH�WKUHH�LQWHJUDWHG�WKHPHV�RI�WKLV�
SURMHFW��WZR�VWXGHQW�SDSHUV�DFFRPSDQ\�WKLV�LQWURGXFWLRQ��
7KH�SDSHUV�KLJKOLJKW� WKH� LPSRUWDQFH�RI� LQWHJUDWLQJ� VLWH�
DGPLQLVWUDWLRQ� DQG� PDQDJHPHQW�� SHGDJRJ\� DQG� SXEOLF�
DUFKDHRORJ\�� DQG� UHVHDUFK� LQWR� DQ� HGXFDWLRQDO� OHDUQLQJ�
H[SHULHQFH� IRU� VWXGHQWV�DQG� WKH�VXEVHTXHQW�JURZWK�RI�
DUFKDHRORJLFDO�DQG�KLVWRULFDO�NQRZOHGJH�DERXW�)DXONQHU�
&RXQW\�� )RU� H[DPSOH�� LQ� KHU� DUWLFOH�� ´6XEVLVWHQFH� DQG�
6HFXULW\�� $� )XU� 7UDGLQJ� (FRQRP\� DW� &DGURQµ�� &HFLO\�
)UHHPDQ�HYDOXDWHV�WKH�LPSRUWDQFH�RI�&DGURQ�ZLWKLQ�WKH�
EURDGHU�HFRQRPLF�GHYHORSPHQWV�LQ�WHUULWRULDO�$UNDQVDV��

6KH� SUHVHQWV� KLVWRULFDO� LQIRUPDWLRQ� DERXW� 1DWLYH�
$PHULFDQ�DQG�(XUR�$PHULFDQ�WUDGLQJ�QHWZRUNV�DQG�XVHV�
DUFKDHRORJLFDO�DUWLIDFWV�IURP�&DGURQ�WR�LQWHJUDWH�VHWWOHUV�
LQWR� ODUJHU� HFRQRPLF� SURFHVVHV� DQG� GHYHORSPHQWV�� ,Q�
KHU� DUWLFOH��´*RQRUUKHD� DW� &DGURQ��$Q� ([DPLQDWLRQ� RI�
0HGLFLQH�LQ�(DUO\�$UNDQVDVµ��%UHDQQD�:LOEDQNV�H[SORUHV�
WKH�XVH�RI�PHGLFLQH�LQ�IURQWLHU�$UNDQVDV�DQG�KRZ�HDUO\�
UHVLGHQWV� FRSHG� ZLWK� WKH� WHUULWRULDO� HQYLURQPHQW� DQG�
DFFHVV� WR� SKDUPDFHXWLFDO� JRRGV� LQ� UXUDO�$UNDQVDV�� 6KH�
HYDOXDWHV� VHOHFW� JODVV� VKHUGV� FROOHFWHG� DW� &DGURQ� WR�
VXJJHVW� DLOPHQWV� SUHVHQW�� WKH� WUHDWPHQWV� VRXJKW�� DQG�
LPSOLFDWLRQV� UHJDUGLQJ� WKRVH� DGPLQLVWHULQJ� WUHDWPHQWV��
%RWK� RI� WKHVH� DUWLFOHV� XQGHUVFRUH� WKH� YDOXH� DQG�
LPSRUWDQFH�RI�VWXGHQW�FHQWHUHG�SXEOLF�DUFKDHRORJ\�DQG�
UHVHDUFK�DQG�KLJKOLJKW�WKH�JRDOV�RI�WKH�)DXONQHU�&RXQW\�
6XUYH\�3URMHFW�

5HIHUHQFHV�&LWHG

&RQZD\�&KDPEHU�RI�&RPPHUFH
�����&RQZD\·V�)DVW�*URZLQJ�3RSXODWLRQ�)XHOHG�E\�

6WURQJ�(FRQRP\��KWWS���ZHE�FRQZD\FKDPEHU�RUJ�
QHZV�QHZVDUWLFOHGLVSOD\�DVS["$UWLFOH,' ���

)HGHUDO�+LJKZD\�$GPLQLVWUDWLRQ��$UNDQVDV�6WDWH�+LJKZD\�
DQG�7UDQVSRUWDWLRQ�'HSDUWPHQW��DQG�&LW\�RI�&RQZD\
�����)LQDO�(QYLURQPHQWDO�,PSDFW�6WDWHPHQW��&RQZD\�

:HVWHUQ�$UWHULDO�/RRS�

6PLWK��*HUDOG�3�
�����&XOWXUDO�5HVRXUFHV�,QYHVWLJDWLRQ�RI�WKH�&RQZD\�

:HVWHUQ�$UWHULDO�/RRS��)DXONQHU�&RXQW\��$UNDQVDV��
/LWHUDWXUH�DQG�5HFRUGV�5HYLHZ��&XOWXUDO�5HVRXUFH�
6HUYLFHV��0HPSKLV��71�

/DPE��-RH
����� ¶:HVWHUQ�/RRS·�SURMHFW�JHWV�PRUH�IXQGLQJ��/RJ�

&DELQ�'HPRFUDW��-DQXDU\����������

0F/DXJKOLQ��(ULQ
�����7KH�́ 5HDO�:RUOGµ�([SHULHQFH��6WXGHQWV·�

3HUVSHFWLYHV�RQ�6HUYLFH�/HDUQLQJ�3URMHFWV��
$PHULFDQ�-RXUQDO�RI�%XVLQHVV�(GXFDWLRQ����������

5RVV��0DUJDUHW�6PLWK
�����6DQIRUG�&��)DXONQHU��$UNDQVDV�+LVWRULFDO�4XDUWHUO\�

�����������
�����&DGURQ��$Q�(DUO\�7RZQ�7KDW�)DLOHG��$UNDQVDV�

+LVWRULFDO�4XDUWHUO\���������

6PLWK��6DPXHO�'�
�����$�6XUYH\�DQG�$VVHVVPHQW�RI�WKH�$UFKHRORJLFDO�

5HVRXUFHV�RI�&DGURQ�6HWWOHPHQW��$UNDQVDV��5HVHDUFK�
5HSRUW�1R�����$UNDQVDV�$UFKHRORJLFDO�6XUYH\��
)D\HWWHYLOOH��$UNDQVDV�
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,QWURGXFWLRQ

'XULQJ�WKH�+LVWRULF�3HULRG�WKURXJKRXW�WKH�VRXWKHDVWHUQ�
8QLWHG� 6WDWHV�� WKH� LQWHUVHFWLRQ� RI� SHRSOH� ZLWK� GLYHUVH�
OLIHZD\V� FUHDWHG� VRFLDO� DQG� HFRQRPLF� UHODWLRQVKLSV�
RI� GHSHQGHQFH� RQ� WKH� IURQWLHU� �8VQHU� �����������
'HYHORSPHQWV� IURP� WKHVH� UHODWLRQVKLSV� ZHUH� WKH�
HVWDEOLVKPHQW� RI� LQIRUPDO� DQG� IRUPDO� WUDGH� QHWZRUNV�
EHWZHHQ� ,QGLDQV� DQG� (XURSHDQV�� HVSHFLDOO\� GXULQJ� WKH�
PLG�VHYHQWHHQWK�WKURXJK�WKH�EHJLQQLQJ�RI�WKH�QLQHWHHQWK�
FHQWXU\��3ROHFKOD�������������8VQHU�������������
� (XUR�$PHULFDQ� FRQWDFW� ZLWK� LQGLJHQRXV�
SHRSOHV�RI�WKH�UHJLRQ�GXULQJ�WKLV�H[SDQVLRQ�DQG�EHIRUH�
KDG� ORQJ�WHUP� UDPLÀFDWLRQV� IRU� DOO� LQYROYHG��8OWLPDWHO\��
WKH� UHODWLRQVKLSV� WKDW� IRUPHG� DQG� ODWHU� IUDFWXUHG�ZHUH�
VLJQLÀFDQW� WR� WKH� FXOWXUDO� GHYHORSPHQWV� IROORZLQJ� WKH�
HDUO\�IURQWLHU�WLPH�SHULRG��8VQHU����������������9DU\LQJ�
VXEVLVWHQFH� VWUDWHJLHV� SUHYLRXVO\� SUDFWLFHG� E\� 1DWLYH�
SRSXODWLRQV�ZHUH�HYHQWXDOO\�PL[HG�ZLWK� WKH� OLIHZD\V�RI�
(XUR�$PHULFDQV�WR�FUHDWH�ZKDW�8VQHU��������UHIHUV�WR�DV�
WKH�IURQWLHU�H[FKDQJH�HFRQRP\��&DGURQ�6HWWOHPHQW�ZDV�
OLNHO\�LQÁXHQFHG�E\�DQG�SDUWLFLSDWHG�LQ�WKHVH�H[FKDQJHV�
� ,Q� WKLV� SDSHU�� ,� HYDOXDWH� PDWHULDO� DVSHFWV� DQG�
VRFLDO� FRQVHTXHQFHV� RI� WKH� ,QGLDQ� DQG� (XUR�$PHULFDQ�
WUDGLQJ� QHWZRUNV� E\� H[DPLQLQJ� VHOHFWHG� DUWLIDFWV�
FROOHFWHG�IURP�WKH�&DGURQ�6HWWOHPHQW�VLWH��&DGURQ�ZDV�
DQ�HDUO\�WRZQ�HQJDJHG�LQ�LQIRUPDO�DQG�IRUPDO�HFRQRPLF�
DQG� VRFLDO� H[FKDQJH� WKURXJKRXW� WKH� VHYHQWHHQWK� DQG�
QLQHWHHQWK� FHQWXULHV� DORQJ� WKH�$UNDQVDV�5LYHU� LQ�ZKDW�
LV� WRGD\� )DXONQHU� &RXQW\�� ,� ÀUVW� EHJLQ� E\� SURYLGLQJ�
KLVWRULFDO� FRQWH[W� IROORZHG� E\� D� EULHI� VXPPDU\� RI� WKH�
IURQWLHU� IXU� WUDGH� HFRQRP\� WKDW� H[LVWHG� LQ� $UNDQVDV�
7HUULWRU\��,�WKHQ�GLVFXVV�VHYHUDO�DUWLIDFWV�UHFRYHUHG�IURP�
&DGURQ�6HWWOHPHQW�WKDW�IXUWKHU�GHPRQVWUDWH�WKH�UHJLRQ·V�
SDUWLFLSDWLRQ�LQ�WKH�IURQWLHU�H[FKDQJH�HFRQRP\�

&DGURQ�6HWWOHPHQW

7KH� FXUUHQW� &DGURQ� 6HWWOHPHQW� 3DUN� UHVWV� RQ� WKH�
LQWHUVHFWLRQV�RI�SUHYLRXV�WRZQVKLSV��ÀYH�PLOHV�QRUWKZHVW�
RI�&RQZD\��$UNDQVDV��7KH�SDUN�LV�VLWXDWHG�DW�WKH�KLJKHVW�
SRLQW� RI� D� FRYH� DW� WKH� HQG� RI� WKH�PDLQ� URDG� QHDU� WKH�
$UNDQVDV�5LYHU��)RXU�WRZQVKLSV�H[LVWHG�LQ�WKH�DUHD��EXW�
WKH�RULJLQDO�&DGURQ� WRZQ� LV� WKRXJKW� WR� EH� LQ� WKH� (DVW�
6HFWLRQ��7�1��5��:��6����6PLWK����������,W�LV�EHOLHYHG�E\�
6PLWK��������WKDW�-RKQ�0F(OPXUU\��WKH�ÀUVW�GRFXPHQWHG�
RFFXSDQW�� EXLOW� KLV� EORFNKRXVH� LQ� WKH� VDPH� FRYH� DV�
WKH� FXUUHQW� SDUN��$W� WKH� EHJLQQLQJ� RI� WKH� QLQHWHHQWK�
FHQWXU\�� 0F(OPXUU\� VHWWOHG� DW� &DGURQ� DV� D� IXU� WUDGHU�

DQG� SDUWLFLSDQW� LQ� WKH� EXUJHRQLQJ� IXU� WUDGH� HFRQRP\��
+H� ZDV� DFFRPSDQLHG� E\� DV� PDQ\� DV� RQH� KXQGUHG�
KXQWHUV��&OD\WRQ����������7KH�VRXWKHDVW�SRUWLRQ�RI�WKH�
FRYH� FRPSRVHV� WKH� PDLQ� ERG\� RI� &DGURQ� 5LGJH��7KH�
QRUWKHUQ�ULGJH�SDUDOOHOV�&DGURQ�5LGJH��ERWK�RI�ZKLFK�DUH�
FKDUDFWHUL]HG�E\�H[SRVHG�EOXIIV��6PLWK���������
� 7KH�DUHD�ZDV�ÀUVW� LQKDELWHG�E\�2VDJH� ,QGLDQV��
WKHQ� )UHQFK� KXQWHUV� DQG� WUDSSHUV�� DQG� ÀQDOO\� (XUR�
$PHULFDQV� PLJUDWLQJ� ZHVWZDUG� DIWHU� WKH� /RXLVLDQD�
3XUFKDVH� �&OD\WRQ� ��������� 6HYHUDO� HDUO\� GRFXPHQWV�
LGHQWLI\� WKH� DUHD� RI�&DGURQ� DV� D� WUDGLQJ� SRVW� UHIHUUHG�
WR� DV� ´(O� 4XDGUDQWµ� �5RVV� ���������� 6PLWK� ����������
0DUJDUHW�5RVV�UHSRUWV�WKH�QDPH�&DGURQ�PD\�KDYH�EHHQ�
GHULYHG�IURP�WKH�ZRUG�́ 4XDGUDQWµ��ZKLFK�PD\�GHVFULEH�
WKH� JHRJUDSKLFDO� RULHQWDWLRQ� RI� &DGURQ·V� QRWDEOH� FRYH�
DQG� SRVVLEO\� DQ� RULJLQDO� WUDGLQJ� SRVW� DW� WKH� VLWH� �5RVV�
�����������6DPXHO�6PLWK�DOVR�VXJJHVWV�WKH�DUHD�UHIHUUHG�
WR� DV�´4XDGUDQWµ�ZDV�SUREDEO\� WKH� VDPH� ORFDOH� DV� WKH�
FXUUHQW�&DGURQ�6HWWOHPHQW�3DUN��6PLWK�����������
� 7KRPDV�1XWWDOO��%ULWLVK�QDWXUDOLVW�DQG�H[SORUHU��
JDYH� D� GHVFULSWLRQ� RI� &DGURQ� 6HWWOHPHQW� DQG� WKH�
VXUURXQGLQJ�DUHD�LQ�KLV�MRXUQDO�LQ�������1XWWDOO������������
+H� GHVFULEHG� WKH� VLWH� DV� XQHYHQ�� RQO\� EORWWHG� ZLWK�
SDWFK\�DUHDV�RI� OHYHO�JURXQG��PDNLQJ� LW� OHVV�VXLWDEOH� IRU�
DQ�DJULFXOWXUDO�VHWWOHPHQW��EXW�D�PRUH�HIÀFLHQW�H[FKDQJH�
SRLQW��1XWWDOO������������1XWWDOO�PDNHV�PHQWLRQ�RI�WKH�
SUDFWLFDOLW\� RI� 0F(OPXUU\·V� ORFDWLRQ� E\� SRLQWLQJ� RXW� LW�
ZDV�D�JRRG�́ ODQGLQJ�IRU�PHUFKDQGLVHµ��1XWWDOO������������
$W� WKH� WLPH�RI�1XWWDOO·V� WUDYHOV��$UNDQVDV�7HUULWRU\�ZDV�
WR� EH� VXUYH\HG� DQG� VHFWLRQHG� IRU� VDOH� E\� WKH� 8QLWHG�
6WDWHV�� +H� UHFDOOV� 0F(OPXUU\� OLYLQJ� LQ� WKH� FRYH� ZLWK�
VHYHUDO�IDPLOLHV�UHVLGLQJ�LQ�RXWO\LQJ�SORWV��&OD\WRQ���������
1XWWDOO������������1XWWDOO�DOVR�SUHSDUHG�D�VNHWFK�RI�WKH�
VHWWOHPHQW�WKDW�KDV�EHHQ�IUHTXHQWO\�UHIHUHQFHG�RYHU�WKH�
\HDUV��1XWWDOO�����������6PLWK������������
� 3UHYLRXV�DUFKDHRORJLFDO�ZRUN�KDV�EHHQ�GRQH�DW�
WKH� VLWH� WR� GHWHUPLQH� D� WLPHOLQH� RI� RFFXSDQF\�� 6DPXHO�
6PLWK� FRQGXFWHG� DQ� H[WHQVLYH� VXUYH\� DQG� DVVHVVPHQW�
RI� &DGURQ� LQ� ����� EDVHG� RQ� H[FDYDWLRQV� QHDU� ZKHUH�
WKH�$UP\� &RUSV� RI� (QJLQHHUV� KDG� SUHYLRXVO\� ODLG� RXW�
SURSRVHG�SDUDPHWHUV�IRU�WKH�SDUN��6PLWK�����������7KH�
DUWLIDFW� VDPSOH� DQDO\]HG� LQ� 6PLWK·V� VWXG\� FRQVLVWV� RI� D�
YDULHW\�RI�LWHPV��7KH\�LQFOXGH�D�UDQJH�RI�HDUO\�QLQHWHHQWK�
FHQWXU\� (XURSHDQ� FHUDPLFV�� JODVV� EHDGV�� JODVV� VKHUGV��
ÀUHDUPV�PDWHULDO��WUDSSLQJ�SDUWV��WREDFFR�SLSH�IUDJPHQWV��
QDLOV��PHWDO�SLHFHV��DQG�IDXQDO�UHPDLQV��6PLWK��������������
6PLWK�PHQWLRQV� WKH� VLJQLÀFDQFH�RI� JODVV� EHDGV� LQ� HDUO\�
$UNDQVDV� 5LYHU� WUDGH� ZKHUH� WKH\� ZHUH� RIWHQ� FDUULHG�

^ƵďƐŝƐƚĞŶĐĞ�ĂŶĚ�^ĞĐƵƌŝƚǇ͗���&Ƶƌ�dƌĂĚŝŶŐ��ĐŽŶŽŵǇ�Ăƚ��ĂĚƌŽŶ

�ĞĐŝůǇ�&ƌĞĞŵĂŶ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĞŶƚƌĂů��ƌŬĂŶƐĂƐ



-RXUQDO�RI�8QGHUJUDGXDWH�5HVHDUFK�LQ�$QWKURSRORJ\��������9RO��������

RQ� H[SHGLWLRQV� DQG� DFFHSWHG� DV� SD\PHQW� IRU� JRRGV�
�6PLWK�����������+XQWLQJ�DQG�WUDSSLQJ�QRW�RQO\�SURYLGHG�
PDWHULDOV�WKDW�ZHUH�LQ�KLJK�GHPDQG�IRU�H[SRUW�WR�IRUHLJQ�
PDUNHWV��EXW�DOVR�DVVLVWHG�LQ�JRRGV�IRU�SULYDWH�EDUWHULQJ�DV�
D�SDUW�RI�WKH�IURQWLHU�HFRQRP\��6FKRUJHU���������������
6PLWK����������:DWVRQ�DQG�%OHHG������������3UHKLVWRULF�
,QGLDQ�DUWLIDFWV�DQG�RWKHU�PLVFHOODQHRXV�PDWHULDOV�� VXFK�
DV�RUJDQLFV��VWRQHV��DQG�FRQWHPSRUDU\�WH[WLOHV�ZHUH�DOVR�
FROOHFWHG��6PLWK�������������
� ,Q�DGGLWLRQ��KLVWRULFDO�UHVHDUFK��VXFK�DV�WKH�ZRUN�
RI� 0DUJDUHW� 5RVV� �������� LV� LPSRUWDQW� LQ� HVWDEOLVKLQJ�
&DGURQ·V�KLVWRULFDO�FRQWH[W��6KH�XVHV�SRVWDO�UHFRUGV�WR�
XQGHUVWDQG�WKH�ULVLQJ�VLJQLÀFDQFH�RI�&DGURQ�DV�ZHOO�DV�LWV�
GHFOLQH��%\������D�SRVWDO�URXWH�ZDV�VLWXDWHG�DW�&DGURQ�
WKDW�FRQWLQXHG�VRXWKZDUG�WR�+RW�6SULQJV��$UNDQVDV�DQG�
IXUWKHU�WR�1DWFKLWRFKHV��/RXLVLDQD��5RVV�����������%\�WKH�
QH[W�\HDU��&DGURQ�ZDV�SDUW�RI�WKH�QRUWKHUQ�SRVWDO�URXWH�
WKDW� OHG� IURP� 6W�� /RXLV� WR�$UNDQVDV� �5RVV� ���������� 6W��
/RXLV�ZDV�D�VXEVWDQWLDO�WUDGLQJ�FHQWHU��HVWDEOLVKHG�QHDUO\�
KDOI� D� FHQWXU\� SULRU� �8VQHU� ����������� 2YHU� WKH� QH[W�
GHFDGH�&DGURQ�UHPDLQHG�DQ�LPSRUWDQW�VWRS�DORQJ�WKHVH�
URXWHV��EXW�E\������WKH�SRVW�RIÀFH�ZDV�PRYHG�WR�3RLQW�
5HPRYH��$UNDQVDV��5RVV����������
� 5RVV������������DOVR�SUHVHQWV�D�WLPHOLQH�RI�WKH�
SROLWLFDO� HYHQWV� LQÁXHQFLQJ� &DGURQ·V� GHYHORSPHQW� DW�
WKH�WLPH��3URSULHWRUV�ZHUH�VHOOLQJ�WRZQ�ORWV�DW�&DGURQ�
EHJLQQLQJ� LQ� WKH� HDUO\� QLQHWHHQWK� FHQWXU\�� 0F(OPXUU\��
D�SURSULHWRU��ZDV� DOVR� UXQQLQJ� WKH� WRZQ·V� WDYHUQ� �5RVV�
��������� ,Q� HDUO\� ������ WKH� ÀUVW� *HQHUDO� $VVHPEO\�
JDWKHUHG�DW�$UNDQVDV�3RVW�WR�GHFLGH�SHUPDQHQW�ORFDWLRQV�
IRU�WKH�7HUULWRULDO�&DSLWDO�DQG� IRU�WKH�VHDW�RI� MXVWLFH�RI�
3XODVNL�&RXQW\��5RVV�����������%\�PLG�������GLVFXVVLRQV�
EHWZHHQ�RSSRVLQJ�VLGHV�RI�WKH�LVVXH�KDG�GHFLGHG�WKDW�WKH�
3XODVNL�FRXQW\�VHDW�EH�PRYHG�WR�&DGURQ�IURP�$UNDQVDV�
3RVW��5RVV�����������7KHUH�ZHUH�SODQV�IRU�D�FRXUWKRXVH�
DQG� FRXQW\� MDLO� WR� EH� EXLOW�� EXW� VXFK� SODQV� ZHUH� QRW�
UHDOL]HG� �5RVV� �������������$IWHU� FKDQJHV� LQ� OHJLVODWLYH�
SHUVRQQHO�� GHEDWLQJ� LQWHUHVWV� LQWURGXFHG� /LWWOH� 5RFN�
DV� WKH�7HUULWRULDO� &DSLWDO� DQG� VHDW� RI� MXVWLFH� RI� 3XODVNL�
&RXQW\�LQVWHDG�RI�&DGURQ��7KH�FRXUWKRXVH�DQG�MDLO�ZHUH�
QHYHU�EXLOW�DW�&DGURQ�DQG�D�\HDU�KDG�SDVVHG�ZKHQ�WKH�
*HQHUDO�$VVHPEO\�PHW�DJDLQ��5RVV�����������%\�WKH�HQG�
RI������/LWWOH�5RFN�ZDV�WKH�GHVLJQDWHG�FRXQW\�VHDW��5RVV�
���������� ,Q� �����&DGURQ�EHFDPH� WKH�&RQZD\� FRXQW\�
VHDW��EXW�LW�ZDV�WUDQVIHUUHG�QRUWK�RI�WKH�$UNDQVDV�5LYHU�
WR�/HZLVEXUJ�LQ�������5RVV�����������7KH�VHFRQG�ORVV�RI�
D�SROLWLFDO�VHDW�ZDV�SDUW�RI�WKH�FROODSVH�RI�&DGURQ��2YHU�
WKH� QH[W� IHZ� GHFDGHV� WKH� WRZQ·V� SRSXODWLRQ� VWHDGLO\�
GHFOLQHG��5RVV�������������
� 7KH� HDUO\� SHULRG� RI� FRQWDFW� EHWZHHQ� ,QGLDQV�
DQG� (XURSHDQV� ZDV� LPSRUWDQW� WR� &DGURQ·V� HFRQRP\�
DQG� IXQFWLRQ�ZLWKLQ� ODUJHU�WUDGH�QHWZRUNV��&RQVLGHULQJ�
&DGURQ�ZLWKLQ� D� ODUJHU� QHWZRUN� SURYLGHV� FRPSDUDWLYH�
LQIRUPDWLRQ�IRU�PDNLQJ� LQIHUHQFHV�DERXW�H[FKDQJH��7KLV�

UHVHDUFK� IRFXVHV� RQ� PDWHULDO�� IRXQG� IURP� D� VXUIDFH�
FROOHFWLRQ� KRXVHG� DW� WKH� )DXONQHU� &RXQW\� 0XVHXP��
WKDW� DUH� FRPPRQ� LQGLFDWRUV�RI� IXU� DQG� SHOW� WUDGH��7KH�
PDWHULDOV�� LQ� FRQWH[W� ZLWK� KLVWRULFDO� UHFRUGV�� VXJJHVW�
IXUEHDULQJ�ZDV�D�FRUQHUVWRQH� WR� WKH� IURQWLHU�HFRQRP\�
DQG�H[FKDQJH�DW�&DGURQ�DQG�DORQJ�WKH�$UNDQVDV�5LYHU�

(VWDEOLVKLQJ�([FKDQJH�RQ�WKH�)URQWLHU

1XPHURXV�VFKRODUV�KDYH�DVVHVVHG�ZULWWHQ�DQG�PDWHULDO�
UHFRUGV� VSHFLÀF� WR� WKH� H[SDQVLRQ� RI� WKH� IURQWLHU� WR�
XQGHUVWDQG� WKH� VXEVHTXHQW� FXOWXUDO� DQG� HFRQRPLF�
V\VWHPV��%OHHG�DQG�:DWVRQ�������3ROHFKOD�������8VQHU�
������� &RQVLGHUDEOH� DUFKDHRORJLFDO� DQG� HWKQRJUDSKLF�
HYLGHQFH� GRFXPHQWV� WULEHV� RI� WKH� 6RXWKHDVW� WUDGLQJ�
LPSRUWDQW� FRPPRGLWLHV� ZLWK� (XURSHDQ� FRORQLVWV�
�3ROHFKOD�������1XWWDOO�������8VQHU��������7KH�QHHG�IRU�
IRRG� DQG�PDWHULDOV� FUHDWHG� UHODWLRQVKLSV� RI� UHFLSURFLW\�
WR�VHFXUH�WHUULWRU\�IRU�IXUWKHU�(XUR�$PHULFDQ�H[SDQVLRQ�
DQG� IRUP� DOOLDQFHV� DJDLQVW� RWKHU� FRPSHWLWLYH� LQWHUHVWV��
ZKLOH�VWLOO�IDFLOLWDWLQJ�SUDFWLFDO�FRQFHUQV��8VQHU������������
)RU� LQVWDQFH��WKH�)UHQFK�UHOLHG�XSRQ�SROLWLFDO�VWUDWHJLHV�
WR�XSKROG�JRRG�UHODWLRQV�ZLWK�,QGLDQ�QDWLRQV�LQ�RUGHU�WR�
RIIVHW�WKHLU�(QJOLVK�FRPSHWLWLRQ��8VQHU�����������$�EULHI�
KLVWRU\� RI� FRPPHUFH� LQ� WKH� FRORQLDO� 6RXWKHDVW� DORQJ�
ZLWK�WKH�HVWDEOLVKPHQW�RI�WUDGH�LQ�SUR[LPLW\�WR�&DGURQ�
HPSKDVL]HV� WKH� LPSRUWDQFH� RI� WKH� WUDSSLQJ� LQGXVWU\�
DORQJ�WKH�$UNDQVDV�5LYHU�
� 7KHUH� LV� VLJQLÀFDQFH� LQ� FRQVLGHULQJ� WKH� VRFLDO�
FRQWH[W� RI� WKH� WLPH� SHULRG� DQG� LGHQWLI\LQJ� WKH� YDU\LQJ�
IDFWRUV�WKDW�FUHDWHG�WKLV�VFHQH��7KH�IURQWLHU�KDG�EHFRPH�D�
FRQJORPHUDWH�RI�GLYHUVH�SHRSOHV�LQ�VHDUFK�RI�VXEVLVWHQFH�
DQG� VHFXULW\�� ,QGLJHQRXV�SRSXODWLRQV�KDG�H[LVWHG� LQ� WKH�
DUHD�IRU�D�ODUJH�DPRXQW�RI�WLPH��$�ODUJH�QXPEHU�RI�SHRSOH�
ZHUH�SURPSWHG�WR�PLJUDWH�IURP�(XURSH��GXULQJ�DQG�DIWHU�
WKH�6HYHQ�<HDUV·�:DU���8VQHU������������$�ODUJH�QXPEHU�
RI�WKH�SRSXODWLRQ�ZDV�ERUQ�LQ�WKH�&RORQLDO�UHJLRQ��ZKR�
DW� WKH� WLPH� ZHUH� HQFRXUDJLQJ� ODUJH�VFDOH� LPPLJUDWLRQ�
WR�PDLQWDLQ�SRZHU�DQG�SURPRWH�FRPPHUFH�ZLWK�QHZO\�
HVWDEOLVKHG� FRORQLDO� JRYHUQPHQWV� DQG� EHWZHHQ�1DWLYHV�
�8VQHU���������������
� /D�6DOOH�FODLPHG�WKH�0LVVLVVLSSL�9DOOH\�IRU�)UDQFH�
LQ������LQ�KRSHV�WR�H[SDQG�WKH�HVWDEOLVKHG�*UHDW�/DNHV�
,QGLDQ�FRPPHUFH�DQG�)UDQFH·V� FODLP� LQ�1RUWK�$PHULFD�
�8VQHU�����������$W�WKLV�WLPH�KH�DQG�KLV�SDUW\�WUDYHOHG�
VRXWK� GRZQ� WKH� 0LVVLVVLSSL� 5LYHU� DQG� DWWHPSWHG� WR�
HVWDEOLVK�DOOLDQFHV�ZLWK�WKH�4XDSDZ��7DHQVD��DQG�1DWFKH]�
YLOODJHV� �8VQHU� ���������� ,QGLDQV� ZHUH� DOVR� VHHNLQJ�
DOOLDQFHV�IRU�VHFXULW\�DQG�H[SDQVLRQ�LQ�WKH�UHJLRQ��%HIRUH�
KLV� IXU� HQWHUSULVH� FRXOG� EH� ÀUPO\� HVWDEOLVKHG� LQ� WKH�
VRXWK��/D�6DOOH�ZDV�DVVDVVLQDWHG��8VQHU�����������'HVSLWH�
WKH� ORVV�� KLV� LQWHUHVWV� JHQHUDWHG� HQWKXVLDVP� DQG� WKH�
GHYHORSPHQW�RI� D� IXU� WUDGH�HFRQRP\� LQ� WKH�0LVVLVVLSSL�
9DOOH\� LQWR� WKH�HQG�RI� WKH� VHYHQWHHQWK� FHQWXU\� �8VQHU�
����������
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� $UNDQVDV�3RVW�ZDV�HVWDEOLVKHG�LQ�������PDUNLQJ�
WKH�VWDUW�RI�IRUPDO�WUDGH�EHWZHHQ�(XURSHDQV�DQG�,QGLDQV�
DORQJ� WKH�$UNDQVDV� 5LYHU� �6PLWK� ��������� 6PLWK� �������
UHSRUWV� WKH� /D� +DUSH� ([SHGLWLRQ� DW� WKH� EHJLQQLQJ� RI�
WKH�HLJKWHHQWK�FHQWXU\�ZDV�SRVVLEO\� WKH�ÀUVW�(XURSHDQ�
FRQWDFW� DW� ZKDW� ZDV� WR� EHFRPH� WKH� VLWH� RI� &DGURQ��
&DGURQ�ZDV�HQ�URXWH�DORQJ�VHYHUDO�WUDFWV�WKDW�FRQQHFWHG�
HVWDEOLVKHG� WUDGLQJ� SRVWV� DQG� IXU� IDFWRULHV� WKURXJKRXW�
WKH�6RXWKHDVW�DQG�FHUWDLQO\�SDUWLFLSDWHG� LQ� WKH� IURQWLHU�
H[FKDQJH�HFRQRP\��
� 8VQHU� ������� PHQWLRQV� VHYHUDO� DFFRXQWV� RI�
H[FKDQJH� LQ�DQG�DURXQG�$UNDQVDV��7KH�6W��)UDQFLV�5LYHU�
%DVLQ��ORFDWHG�LQ�0LVVRXUL�DQG�$UNDQVDV��EHFDPH�D�UHJLRQDO�
FHQWHU� E\� WKH� ����V� IRU� WKRVH� VHWWOHPHQWV� IXUWKHU� WR�
WKH� VRXWK� �8VQHU� ��������������� 7KH� GUDLQDJH� DUHDV�
RI� WKH� 6W�� )UDQFLV��:KLWH�� DQG�$UNDQVDV� ULYHUV� SURYLGHG�
ODYLVK�UHVRXUFHV�RI�ZLOG�JDPH�WKDW�IXHOHG�WKH�H[SDQVLRQ�
RI�WKH�WUDSSLQJ�LQGXVWU\�LQ�WKH�UHJLRQ��8VQHU������������
1DWLYH� JURXSV�ZLWKLQ� DQG� SUR[LPDWH� WR�$UNDQVDV�� VXFK�
DV�&KRFWDZ��2VDJH��&KLFNDVDZ��7XQLFDQ��DQG�4XDSDZV��WR�
UHFRJQL]H�D�IHZ��ZHUH�IXOO\�LQYROYHG�LQ�WUDGH�ZLWK�RWKHU�
SDUWLFLSDQWV�LQ�WKH�DUHD��8VQHU���������������
� &OD\WRQ� ������� PHQWLRQV� WUDGH� LQ� WKH� DUHD�
EHWZHHQ� (XURSHDQV� DQG� ,QGLDQV� DV� HDUO\� DV� WKH� ����V��
5RVV� ������� FRPPHQWV� RQ� HYLGHQFH� IURP� D� SULPDU\�
VRXUFH� IURP� $QWLRQ� &UX]DW�� 6SDQLVK� FRPPDQGHU� RI�
WKH� 6W�� /RXLV� 3RVW� LQ� ������ VXJJHVWLQJ� H[FKDQJH� LQ� WKH�
&DGURQ�DUHD��2VDJH�,QGLDQV�ZHUH�JRLQJ�WR�́ (O�4XDGUDQWµ�
�WKH�RULJLQDO�WUDGLQJ�VLWH�PHQWLRQHG�DERYH��LQ�VHDUFK�RI�
JXDUDQWHHG�WUDGH�JRRGV��5RVV����������6PLWK��������DOVR�
UHFRJQL]HV� WKLV� WUDQVDFWLRQ�� +H� XVHV� WKH� UHSRUW� IURP�
&UX]DW��PHQWLRQLQJ�WKH�VL]H�RI�WKH�2VDJH�WULEH�DQG�WKHLU�
VLJQLÀFDQFH�WR�WKH�6W��/RXLV�WUDGH��7KH�2VDJH�ZHUH�VDLG�WR�
KDYH�D�PDVV�RI�����LQGLYLGXDOV�WKDW�SURGXFHG�VLJQLÀFDQW�
SURGXFWV�IRU�6W�/RXLV��6PLWK������������7UDGH�ZHVW�RI�WKH�
0LVVLVVLSSL�5LYHU�ZDV�ODUJHO\�IXQGHG�E\�6W��/RXLV��6FKRUJHU�
�����������7KLV�JLYHV�LQVLJKW�WR�WKH�SRVVLEOH�TXDQWLWLHV�RI�
JRRGV�WUDGHG�
� 7KH� EHJLQQLQJ� RI� WKH� QLQHWHHQWK� FHQWXU\� ZDV�
WKH� PRVW� DEXQGDQW� WLPH� RI� WUDGH� LQ� WKH� DUHD��$V� IXU�
WUDGH�EHJDQ�WR�LQFUHDVH�ZHVW�RI�WKH�0LVVLVVLSSL�5LYHU��WKH�
8�6��EHJDQ�EXLOGLQJ�RIÀFLDO�WUDGLQJ�SRVWV�FDOOHG�IDFWRULHV�
�3ROHFKOD� ���������� 7KH� 8�6�� )DFWRULHV� ZHUH� EXLOW� WR�
IRVWHU� WUDGH� UHODWLRQV� DQG� IXUWKHU�ZHVWZDUG� H[SDQVLRQ�
�0DJQLDKL�������3ROHFKOD��������������7KH�IDFWRULHV�DOVR�
EHFDPH� RIÀFLDO� SODFHV� IRU� KXQWHUV� WR� EULQJ� WKHLU� FDWFK�
DQG�KHOSHG�WR�EHWWHU�SUHVHUYH�WKH�PDWHULDOV�DQG�FRPEDW�
SULFH� ÁXFWXDWLRQV� �3ROHFKOD� ���������� 7KUHH� IDFWRULHV�
ZHUH�SRVLWLRQHG�LQ�$UNDQVDV�E\�WKH�IHGHUDO�JRYHUQPHQW��
$UNDQVDV� )DFWRU\�$UNDQVDV� 3RVW�� ������������� 6SDGUD�
%D\RX� ������������� DQG� 6XOSKHU� )RUN� ������������
�0DJQDKL� �������7KH� IDFWRULHV� SURYLGHG� D� JRYHUQPHQW�
SDWUROOHG�DUHQD�IRU�WUDGLQJ�IXUV��PHDWV��RLO��DQG�WDOORZ��DV�
ZHOO�DV�HTXLSPHQW��2IWHQ��KXQWHUV�ZHUH�DGYDQFHG�LWHPV�

OLNH�SRWV�IRU�RLO��WUDSV��DQG�IRRG�IRU�KXQWLQJ�H[SHGLWLRQV��
,Q�UHWXUQ��WKH\�SDLG�WKHLU�GHEWV�ZLWK�VNLQV��PHDWV��WDOORZ��
DQG�RLO��8VQHU�����������
� &OD\WRQ� ������� UHSRUWV� RQ� D� PDS� IURP� WKH�
3LNH�H[SHGLWLRQ�������������WKDW�VKRZV�)UHQFK�KXQWHUV�
OLYLQJ� DOO� DORQJ� WKH� ULYHU� LQ� WKH� UHJLRQ�� ,Q� �����3\HDWW·V�
5RDG�RSHQHG�WR�FRQQHFW�$UNDQVDV�3RVW�DQG�&DGURQ�DQG�
UDQ� DORQJ� WKH� QRUWK� VLGH� RI� WKH�$UNDQVDV�5LYHU� �6PLWK�
��������� &OD\WRQ� ������� PHQWLRQV� WKDW� E\� ����� -RKQ�
0F(OPXUU\�LV�OLVWHG�DV�DOUHDG\�EHLQJ�VHWWOHG�DW�WKH�PRXWK�
RI� &DGURQ� &UHHN� ZLWK� DQ� HVWDEOLVKHG� WUDGLQJ� KRXVH��
%RWK� (XURSHDQ� DQG� ,QGLDQ� KXQWHUV� DFFRPSDQLHG� KLP�
DV�DQ�DJHQW�RI�1RWUH�%H�WR�REWDLQ�IXUV�DQG�SHOWULHV�IRU�
(XURSHDQ�PDUNHWV��&OD\WRQ���������

)URQWLHU�+XQWLQJ�DQG�7UDSSLQJ�7HFKQRORJ\

7KH�H[DPLQDWLRQ�RI�IURQWLHU�WUDGH�WHFKQRORJLHV�DQG�WKH�
QHLJKERULQJ�FXOWXUDO�SURFHVVHV�DVVLVWV�LQ�WKH�LQWHUSUHWDWLRQ�
RI� WKH� QDWXUH� RI� WKH� IURQWLHU� H[FKDQJH� HFRQRP\� LQ�
$UNDQVDV�� ,Q� WKH�EHJLQQLQJ�RI� IURQWLHU� WUDGH��(XURSHDQV�
DQG� ,QGLDQV� WUDSSHG� DQLPDOV� XVLQJ� GLIIHUHQW� SURFHVVHV��
(YHQWXDOO\�(XURSHDQ�ÀUHDUPV��PHWDO�WRROV��DQG�PHUFDQWLOH�
JRRGV� PDGH� WKHLU� ZD\� LQWR� 1DWLYH� KDQGV� �%OHHG� DQG�
:DWVRQ� ���������� 6FKRUJHU� ����������� $UFKDHRORJLVWV�
DW� ,QGLDQ� UHVLGHQWLDO� VLWHV�KDYH� IRXQG� IURQWLHU�H[FKDQJH�
DVVHPEODJHV�� ZKLFK� VXJJHVWV� TXLFN� DVVLPLODWLRQ� �%OHHG�
DQG�:DWVRQ� ����������� ,QGLDQV� RUGLQDULO\� XVHG� VQDUHV��
GHDGIDOOV�� ERZV� DQG� DUURZV� WR� FDSWXUH� WKHLU� TXDUU\�
�3ROHFKOD�����������(XURSHDQ�KXQWHU�WUDSSHUV�XVHG�KDQG�
IRUJHG�� ORQJ�VSULQJ��VWHHO� MDZHG�WUDSV�DQG�ÁLQWORFN�ULÁHV�
WR�WDNH�JDPH��3ROHFKOD����������6FKRUJHU�����������$IWHU�
D� WLPH�� JXQV� DQG�RWKHU�PDWHULDOV�ZHUH� WUDGHG�DPRQJVW�
(XURSHDQV�DQG�,QGLDQV�VR�IUHTXHQWO\�WKDW�WKHLU�PHWKRGV�
DQG� FXOWXUDO� FXVWRPV�ZHUH� TXLFNO\� LQWHUVSHUVHG� LQ� WKH�
IURQWLHU�H[FKDQJH�HFRQRP\�
� )LUHDUPV� ZHUH� DQ� LWHP� IRU� XWLOLW\� DQG� WUDGH�
DQG� IRU� VXEVLVWHQFH� DQG� VHFXULW\�� *XQV� ZHUH� XVHG� WR�
KXQW�DQLPDOV��DV�ZHOO�DV�SURWHFW�LQGLYLGXDOV�DQG�DOOLDQFHV��
)LUHDUPV�DOVR�HQDEOHG�SHRSOH�WR�PRUH�HIÀFLHQWO\�H[HFXWH�
OLYHVWRFN� UDLGV� DQG� FRQWUDEDQG� H[FKDQJHV� �8VQHU�
���������������$FFRXQWV�RI�(XUR�$PHULFDQV�RIIHULQJ�JXQV�
DQG�DPPXQLWLRQ�WR�,QGLDQV�LQ�WKH�PLGVW�RI�FRORQLDO�ULYDOU\�
DQG�WKH�DPDOJDPDWLRQ�RI�FXOWXUDO�QHWZRUN�SURFHVVHV�KDV�
EHHQ� GRFXPHQWHG�� SURYLGLQJ� IXUWKHU� XQGHUVWDQGLQJ� RI�
KRZ�VXFK�WHFKQRORJLHV�ZHUH�LQIXVHG�LQWR�,QGLDQ�FXOWXUHV�
�8VQHU�������������
� 7KH� LQWURGXFWLRQ� RI� WKHVH� WHFKQRORJLHV�
PRWLYDWHG�VRFLDO�FKDQJH�LQ�WKH�ZD\�RI�GLVRUJDQL]DWLRQ�DQG�
IRUPDWLRQ�RI�ROG�DQG�QHZ�DOOLDQFHV�DPRQJVW�DOO�LQYROYHG��
)RU� H[DPSOH�� DQ� DFFRXQW� HDVW� RI� WKH� 0LVVLVVLSSL�9DOOH\�
GRFXPHQWV�VHYHUDO�KXQGUHG�$OLEDPRQ�ZDUULRUV�DWWDFNLQJ�
D�0RELOLDQ�YLOODJH��ZKLFK�ZDV�WKHQ�UHWDOLDWHG�E\�D�)UHQFK��
0RELOLDQ��DQG�7RKRPH�DOOLDQFH��8VQHU�����������7KH�GLUHFW�
DQG� LQGLUHFW� HIIHFWV� RI� LQWURGXFLQJ� PXQLWLRQV� FDXVHG�
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JURXSV� WR� HLWKHU� RUJDQL]H� RU� GLVFRQQHFW� ZLWK� RWKHU�
JURXSV�� 6WDWLVWLFV� SURYLGHG� E\� 8VQHU� ����������� VKRZ�
ÀUHDUPV�PDWHULDOV� LQ� DQ� DQQXDO� VXSSO\� OLVW� RI� DQ� ,QGLDQ�
YLOODJH�FRPSULVHG����SHUFHQW�WKH�WRWDO�PHUFKDQGLVH�YDOXH�
EHLQJ�FROOHFWHG�LQ�WKH�OLVW��$�GLVSURSRUWLRQDWH�DPRXQW�RI�
DVVHWV�ZHUH�EHLQJ�XVHG�WR�VHFXUH�JXQV�DQG�DPPXQLWLRQ�
� %OHHG�DQG�:DWVRQ� ������� DQDO\]H�KRZ� ,QGLDQV�
DGRSWHG� (XURSHDQ� PDWHULDOV��7KH\� H[DPLQHG� PDWHULDOV�
IURP�FRQWDFW�SHULRG�VLWHV�LQ�WKH�*UHDW�3ODLQV��7KH�IRFXV�
LQ� WKHLU� UHVHDUFK� LV� RQ� FLYLOLDQ� SRVVHVVLRQ� RI� WKH� JXQ�
UDWKHU� WKDQ� KRVWLOH� RU�ZDUWLPH� XVH�� WKRXJK� WKH\�ZHUH�
XQGRXEWHGO\� XVHG� IRU� ERWK� RFFXUUHQFHV�� %DVHG� RQ�
VSHFLÀF�JXQ�SDUW�DVVHPEODJHV�IRXQG�DW�,QGLDQ�UHVLGHQWLDO�
VLWHV��%OHHG�DQG�:DWVRQ��������VXJJHVW�JXQ�SLHFHV�ZHUH�
UHF\FOHG� LQWR� WKH�1DWLYH� GRPHVWLF� WRRO� NLW�� &RPSDUHG�
WR� (XUR�$PHULFDQ� VLWHV�� 1DWLYH� VLWHV� KHOG� D� VLJQLÀFDQW�
PDMRULW\� RI� JXQ� EDUUHOV�� UDWKHU� WKDQ� RWKHU� SDUWV��$IWHU�
JXQV� EURNH�� EDUUHOV� FRXOG� KDYH� EHHQ� UHSXUSRVHG� DQG�
XVHG� DV� VFUDSHUV� DQG� RWKHU� WRROV� �%OHHG� DQG�:DWVRQ�
��������������
� 6SULQJ�WUDSV�DUH�GRFXPHQWHG�DOO�RYHU�WKH�8QLWHG�
6WDWHV�GXULQJ�WKH�WLPH�SHULRG�DQG�QRW�MXVW�IRU�IXU�WUDGH�
�6FKRUJHU� ��������������� 7UDSV� ZHUH� HVVHQWLDO� WRROV�
WR�REWDLQ�PHDWV� DQG�RLOV� QHFHVVDU\� IRU� VXUYLYDO�RQ� WKH�
IURQWLHU��:KLWH�WDLOHG�GHHU�DQG�EODFN�EHDU�ZHUH�DEXQGDQW�
DQG�LQ�KLJK�GHPDQG�IRU�WKHVH�UHDVRQV��3ROHFKOD�����������
([FKDQJHV�IDFLOLWDWLQJ�VXEVLVWHQFH�RQ�WKH�IURQWLHU�TXLFNO\�
PRWLYDWHG�WKH� LQWHJUDWLRQ�RI�(XUR�$PHULFDQ�DQG� ,QGLDQ�
IRRG� ZD\V� �8VQHU� ��������������� (XUR�$PHULFDQV�
TXLFNO\� DGRSWHG�FRUQ�DQG� WKH�XVH�RI� DQLPDO�RLO��PRVWO\�
EHDU��LQ�FRRNLQJ�DQG�FXULQJ��8VQHU������������
� 1XWWDOO·V� MRXUQDO� ������� DFNQRZOHGJHV� WKH�
W\SHV�RI�JDPH�SUHVHQW�GXULQJ�KLV�WLPH�DW�&DGURQ��:KLOH�
LQ� WKH� SUDLULH� KH� HQFRXQWHUHG� PRVWO\� GHHU�� ZLOG� FDWV��
ZROYHV�� DQG� VRPH�ELVRQ� �1XWWDOO� �����������$Q�DQDO\VLV�
E\� 3ROHFKOD� ������� RI� WUDGH� UHFRUGV� DW� WKH�$UNDQVDV�
)DFWRU\�GHVFULEHV�DQ�LQGH[�RI�JDPH�KXQWHG�LQ�WKH�UHJLRQ��
'HHU�DQG�EHDU�PDGH�XS�WKH�SULPDU\�VXSSO\�RI�VNLQV�IRU�
IRUPDO� WUDGH� DW� WKH� $UNDQVDV� )DFWRU\�� 5HFRUGV� VKRZ�
DERXW� IRUW\� WKRXVDQG�GHHUVNLQV� �VKDYHG� DQG�XQVKDYHG���
WZHOYH�KXQGUHG�EODFN�EHDU�VNLQV��DQG�IHZ�KXQGUHG�EHDYHU��
RWWHU�� DQG� UDFFRRQ� SHOWV� �3ROHFKOD� ���������� 'HHU� DQG�
EHDU�ZHUH�XVHG�QRW�RQO\�IRU�WKHLU�KLGH��EXW�DOVR�IRU�WKHLU�
PHDW� DQG� RLOV� �3ROHFKOD� ���������� 6PDOOHU� DQLPDOV� LQ�
GHPDQG�LQFOXGHG�EHDYHU��RWWHU��UDFFRRQV��IR[��ZROYHV��DQG�
RWKHU�DQLPDOV�RI�VLPLODU�VL]H��3ROHFKOD����������6FKRUJHU�
�����������7KH�DQLPDOV�ZHUH� VNLQQHG�DQG� WKHLU�SHOWULHV�
SURFHVVHG� IRU� WUDGH��:KHQ�HQRXJK� IXUV�ZHUH�JDWKHUHG��
FDUULHUV�ZRXOG�WDNH�WKH�JRRGV�DORQJ�WKH�ULYHU�WR�SRLQWV�RI�
H[FKDQJH��)XUV�ZHUH�HDVLO\�WUDQVSRUWDEOH�LQ�ORQJ�GLVWDQFH�
WUDYHO�DORQJ�WKH�ZDWHUZD\V��3ROHFKOD����������

0HFKDQLFV�RI�)URQWLHU�7HFKQRORJLHV

6FKRUJHU��������UHSRUWV�RQ�FKDQJHV�WR�WUDSV�XVHG�GXULQJ�
FRQWDFW�SHULRG�VLWHV�ZKLOH�JLYLQJ�GHWDLOV�DERXW�PDQXIDFWXUH�
DQG�IXQFWLRQ�RI�HDFK�GHVLJQ��7KH�GHYHORSPHQW�RI�WKH�VWHHO�
WUDS�ZDV�D�SURGXFW�RI�YDULRXV�UHÀQHPHQWV�RI�WUDS�GHVLJQV�
XVHG� VLQFH� WKH� 0LGGOH�$JHV� �6FKRUJHU� ���������������
7UDSV�PDGH�PRVWO\�IURP�LURQ�DUH�SRVVLEO\�YHU\�ROG��7KH�
(QJOLVK�GHYHORSHG�D�UDW�WUDS�GHVLJQ�VLPLODU�WR�WKRVH�XVHG�
RQ�WKH�IURQWLHU�ZKHUH�WKH�WUDS�ZDV�ÀUVW�PDGH�WR�FDSWXUH�
ODUJH�JDPH�VXFK�DV�EHDU�DQG�ZDV�IXUWKHU�PDQLSXODWHG�WR�
VXIÀFLHQWO\� WDNH� VPDOO� JDPH� �6FKRUJHU� ���������������
6FKRUJHU� �������PHQWLRQV� WKHVH� WUDSV�ZHUH�FRPPRQO\�
XVHG� DPRQJ� (XUR�$PHULFDQ� KXQWHUV� LQ� WKH� HLJKWHHQWK�
FHQWXU\�
� 7KLV� W\SH� RI� WUDS� LQFOXGHG� D� VSULQJ�� ULQJV�� D�
WXUQLQJ�SLQ��DQG�MDZ�RI�WHHWK�WR�VHFXUH�WKH�SUH\��6FKRUJHU�
����������� 3XWWLQJ� WHQVLRQ� RQ� WKH� ORQJ� VSULQJ� VHWV� WKH�
WUDS��7UDSV�FDQ�KDYH�MXVW�RQH�VSULQJ�RU�RQH�RQ�HDFK�VLGH��
:KHQ�WKH�VSULQJ� LV�VHW�WKH� MDZV�DUH�RSHQHG�DERYH�WKH�
EULGJH�WR�DZDLW�WKH�SUH\��7KH�WUDS�LV�VHFXUHG�LQ�SODFH�E\�
DQ�DWWDFKHG�FKDLQ�DQG�ULQJ�WKDW�DUH�VHW�LQWR�WKH�JURXQG�
� )OLQWORFN� JXQV� RULJLQDWHG� LQ� (XURSH�� EXW� ZHUH�
EURXJKW� WR�$PHULFD�GXULQJ�(XURSHDQ�H[SORUDWLRQ��7KH\�
ZHUH� LQWURGXFHG� LQ� WKH� HDUO\� VHYHQWHHQWK� FHQWXU\� DQG�
SKDVHG�RXW�E\�WKH�LQWURGXFWLRQ�RI�QHZHU�WHFKQRORJLHV�LQ�
WKH�PLG�QLQHWHHQWK�FHQWXU\��DURXQG�WKH�WLPH�RI�WKH�&LYLO�
:DU� �+LFNVRQ� DQG� 1RODQG� ������������� 7KH� ÁLQWORFN�
LV� WKH� LJQLWLRQ� V\VWHP� IRU� WKH� JXQ� �+LFNVRQ� DQG�1RODQ�
����������$�MDZ�VFUHZ�KROGV�WKH�ÁLQW�LQ�SODFH��:KHQ�WKH�
KDPPHU�LV�GUDZQ��SXOOLQJ�WKH�WULJJHU�ZLOO�VSDUN�WKH�ÁLQW�
DQG�LJQLWH�WKH�JXQSRZGHU��WKHQ�ÀULQJ�WKH�EXOOHW�
� +LFNVRQ� DQG� 1RODQ� ������� UHSRUW� RQ� WKH�
DPPXQLWLRQ�XVHG�LQ�ÁLQWORFN�JXQV��)OLQWORFNV�XVHG�VPDOO�
URXQG�OHDG�EXOOHWV�WKDW�DUH�RIWHQ�IRXQG�DW�+LVWRULF�3HULRG�
VLWHV��%RWK�ULÁHV�DQG�SLVWROV�FRXOG�XVH�WKH�VDPH�OHDG�EDOO�
PDNLQJ�WKHP�YHU\�YHUVDWLOH��7KH�EXOOHWV�FRXOG�KDYH�EHHQ�
DFTXLUHG�FRPPHUFLDOO\�RU�KDQG� IRUJHG��6PLWK�����������
7KLV�W\SH�RI�PROGLQJ�ZDV�RIWHQ�D�SDUW�RI�D�KXQWHU·V�WRRO�
VHW�� 6PLWK� IRXQG� VLPLODU� LWHPV� IURP� KLV� H[FDYDWLRQV� DW�
&DGURQ�� VXFK� DV� OHDG� EDOOV� WKDW� ZHUH� SRVVLEO\� XVHG� LQ�
´,QGLDQ�5LÁHVµ�GXULQJ� IXU�WUDGH��6PLWK��������������+LV�
UHVHDUFK�VXJJHVWV�PLVVKDSHQ�EDOOV�RI�OHDG�DUH�HYLGHQFH�RI�
EHLQJ�XVHG��7KRVH�WKDW�ZHUH�VWLOO�F\OLQGULFDO�ZHUH�XQXVHG�
DQG�OLNHO\�GURSSHG�RU�ORVW�E\�KXQWHUV��6PLWK����������
� +LFNVRQ� DQG� 1RODQ� ������� H[SODLQ� KRZ� WKH�
OHDG� EDOOV� ZHUH� XVHG��7KH� VKRRWHU� ZRXOG� KDYH� SRXUHG�
JXQSRZGHU�GRZQ�WKH�EDUUHO�RI�WKH�JXQ��ZUDSSHG�WKH�OHDG�
EDOO� LQ�D�FRYHULQJ� IRU�DGGHG�VWUHVV��DQG�VKRYHG� LW�GRZQ�
E\� WKH�SRZGHU��7KH\�FRXOG�KDYH�EHHQ�ÀUHG� LQ�PXVNHWV��
ULÁHV�� RU� SLVWROV� �+LFNVRQ� DQG� 1RODQ� ������������
6PLWK� �������������7KH� ÁLQWORFN�PXQLWLRQV� ZHUH� HDVLO\�
DFFHVVLEOH�DQG�EXOOHW�PROGLQJ�ZDV�D�FRPPRQ�VNLOO�DPRQJ�
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KXQWHUV��ZKLFK�DOORZV� WKHP�WR�DSSHDU� LQ�PDQ\� IURQWLHU�
ÀUHDUPV�DVVHPEODJHV��+LFNVRQ�DQG�1RODQ����������6PLWK�
���������

$QDO\VLV�RI�&DGURQ�0DWHULDOV

7KH�PDWHULDOV�DQDO\]HG�LQ�WKLV�SDSHU�FDPH�IURP�D�VXUIDFH�
FROOHFWLRQ� KRXVHG� DW� WKH� )DXONQHU� &RXQW\� 0XVHXP�
LQ� &RQZD\��$UNDQVDV�� $FFHVV� WR� WKH� DUWLIDFWV� DQG� WKH�
DFFHVVLRQ� FDWDORJ� ZHUH� SURYLGHG� E\� WKH� PXVHXP� IRU�
IXUWKHU� H[DPLQDWLRQ� DV� D� SDUW� RI�8QLYHUVLW\� RI�&HQWUDO�
$UNDQVDV� 6HUYLFH� /HDUQLQJ� SURJUDP� DQG� WKH� FRXUVH�
$UFKDHRORJ\� RI� 1RUWK�$PHULFD�� )LUHDUPV�PDWHULDO� DQG�
RWKHU�LURQ�REMHFWV�ZHUH�FKRVHQ�IRU�DQDO\VLV��7KH�DUWLIDFWV�
FROOHFWHG�DW�WKH�&DGURQ�DQG�VXUURXQGLQJ�DUHDV�LQGLFDWH�
D�ODUJH�WLPH�VSDQ�RI�RFFXSDWLRQ�IURP�SUHKLVWRULF�,QGLDQ�
XS�WR�WKH�WZHQWLHWK�FHQWXU\�(XUR�$PHULFDQ��7KH�ÀQGLQJV�
SHUWDLQ�WR�JHDU�XVHG�LQ�IURQWLHU�WUDSSLQJ�DQG�WUDGLQJ�

�

� 7KH�ÀUVW�LWHP�DQDO\]HG�LV�D�OLJKWZHLJKW��OHVV�WKDQ�
RQH� NLORJUDP�� SLHFH� RI� LURQ� DSSUR[LPDWHO\� IRXUWHHQ�
FHQWLPHWHUV�ORQJ��)LJXUH�����$W�RQH�HQG�DUH�WZR�SDUDOOHO�
FLUFOHV��RQH�FLUFOH�LV�WZR�FHQWLPHWHUV�LQ�GLDPHWHU�DQG�WKH�
RWKHU�DERXW�WZR�DQG�D�KDOI�FHQWLPHWHUV��7KH�ZLGHVW�SRLQW�
RI�WKH�RSSRVLWH�HQG�LV�WZR�FHQWLPHWHUV�LQ�ZLGWK��7KH�LWHP�
LV�WKRXJKW�WR�EH�D�VSULQJ�WR�D�KXQWHU·V�WUDS�
� %DVHG�RQ�WKH�VL]H�DQG�PDWHULDO�RI�WKH�VSULQJ�DQG�
FRPPRQ�IDXQD�RI�WKH�UHJLRQ�LW�ZDV�OLNHO\�XVHG�LQ�D�WUDS�
IRU�PHGLXP�WR�VPDOOHU�JDPH��'HHU�ZDV�D�SULPDU\�VWDSOH�
KXQWHG�IRU�SHOW�DQG�PHDW��)LYH�RI�WKH�VL[�IDXQDO�UHPDLQV�
IRXQG�E\�6PLWK��������ZHUH�IURP�GHHU��$QLPDOV�VXFK�DV�
ZROYHV��ELJ�FDWV��IR[��EHDYHU��UDFFRRQ��DQG�RWWHU�PD\�KDYH�
EHHQ� FDSWXUHG�ZLWK� WKLV� HTXLSPHQW� �3ROHFKOD� ����������
6FKRUJHU� ������� DFNQRZOHGJHV� VHYHUDO� DFFRXQWV� WKDW�
H[SODLQ� WKH� PDMRULW\� RI� WUDSV� PDGH� GXULQJ� WKLV� WLPH�
ZHUH� GHVLJQHG� VSHFLÀFDOO\� IRU� VPDOO�VFDOH� WUDSSLQJ��
6FKRUJHU��������SURYLGHV�FRPSDULVRQV�RI�VSULQJ�WUDSV�WR�
GHWHUPLQH�SRVVLEOH�GDWH�UDQJHV�RI�WKH�VSULQJ��5HYLHZLQJ�

HDUO\�GHVLJQV�RI� WUDSV�DQG� WKH�XVH�RI� VWHHO� WUDSV� LQ� WKH�
8QLWHG� 6WDWHV�� ,� ZDV� DEOH� WR� GHWHUPLQH� WKHVH� W\SHV� RI�
LURQ�VSULQJ�WUDSV�ZHUH�XVHG�IURP�$�'�������WR������
� 7KH�VHFRQG�DUWLIDFW�LV�LQWHUSUHWHG�DV�D�SLHFH�WR�
D�ÁLQWORFN�JXQ��7KH�LWHP�LV�PDGH�RI�LURQ�DQG�ZHLJKV�OHVV�
WKDQ�RQH�NLORJUDP��)LJXUH�����,W�LV������FHQWLPHWHUV�ORQJ�
DQG�IURP�����FHQWLPHWHUV�LQ�ZLGWK��

�

� 7KH� LWHP� LV� EHOLHYHG� WR� EH� SDUW� RI� WKH� DFWXDO�
ÀULQJ�PHFKDQLVP�RU�ORFN�SODWH�RI�D�ÁLQWORFN�JXQ��,W�VHHPV�
LW�LV�SDUW�RI�WKH�PHWDO�FRQWUDSWLRQ�KRXVLQJ�WKH�ÁLQWORFN��
IUL]]HQ��SDQ��VHDU��DQG�VSULQJV��7KHVH�LQGLYLGXDO�SLHFHV�DUH�
XQLGHQWLÀDEOH�GXH�WR�ZHDU�DQG�HURVLRQ��WKRXJK�WKH�VKDSH�
DQG�VWUXFWXUH�RI�WKH�DUWLIDFW�DOORZ�LGHQWLÀFDWLRQ�RI�VRPH�
FRPSRQHQWV��7KH� DUWLIDFW� LV�ZRUQ� OLNHO\� GXH� WR� QDWXUDO�
HURVLRQ�IURP�WKH�FORVH�SUR[LPLW\�WR�WKH�$UNDQVDV�5LYHU��
7KH�SLHFH�LV�PLVVLQJ�WKH�ÁLQW��KDPPHU��XSSHU�MDZ��DQG�MDZ�
VFUHZ��$�WDEOH�RI�ÀUHDUPV�PDWHULDOV� IURP�UHIHUHQFHV�RI�
FRQWDFW�SHULRG�VLWHV�LV�XVHG�LQ�WKLV�VWXG\�WR�PDNH�JHQHUDO�
VXJJHVWLRQV� DERXW� ÁLQWORFN� DVVHPEODJH� GDWH� UDQJHV�
�7DEOH� � ���� 'DWHV� IRU� ERWK� JXQ� SLHFHV� DQG� ÁLQWV� DUH�
SURYLGHG� IRU�FRPSDUDEOH�HYLGHQFH��7KH�GDWH�UDQJHV� IRU�
WKH� SLHFH� IRXQG� DW� &DGURQ� DUH� OLNHO\� IURP� VRPHWLPH�
EHWZHHQ�$�'�������WR������

�

� 7ZR� F\OLQGULFDO� OHDG� EDOOV� ZHUH� IRXQG� LQ� WKH�
FROOHFWLRQ��7KH�WZR�OHDG�EDOOV�DUH�OHVV�WKDQ�RQH�FHQWLPHWHU�
LQ�VL]H��7KH\�DUH�URXQG��IUHH�IURP�DQ\�ÀULQJ�GHSUHVVLRQV�
RU� VFUDSHV� DQG� D� PL[� RI� ZKLWH� DQG� JUH\� LQ� FRORU��7KH�

)LJXUH����,URQ�7UDS�6SULQJ

)LJXUH����3LHFH�WR�ÁLQWORFN�JXQ

7DEOH� ��� 7DEOH� RI� FRPSDUDEOH� ÀUHDUPV� DVVHPEODJHV� IURP�
UHIHUHQFHV�XVHG�LQ�WKLV�VWXG\



-RXUQDO�RI�8QGHUJUDGXDWH�5HVHDUFK�LQ�$QWKURSRORJ\��������9RO���������

FRORUV� DUH� D� UHVXOW� QDWXUDO� R[LGL]DWLRQ� �+LFNVRQ� DQG�
1RODQ�����������7KH�ODFN�RI�GDPDJH�VXJJHVWV�WKH\�ZHUH�
QRW�ÀUHG�DQG�SRVVLEO\�GURSSHG�RU�ORVW�
� 6PLWK� IRXQG�VLPLODU� VPDOO� OHDG�EDOOV� DW�&DGURQ�
�������� &RPSDULVRQV� RI� WKH� DUWLIDFWV� DQG� IXUWKHU�
UHVHDUFK�VXJJHVW�WKHVH�ZHUH�DPPXQLWLRQ�IRU�JXQV�XVLQJ�
WKH�ÁLQWORFN�V\VWHP��7KLV�W\SH�RI�DPPXQLWLRQ�ZRXOG�KDYH�
EHHQ�XVHG�LQ�WKH�UHJLRQ�GXULQJ�WKH�VDPH�WLPH�SHULRG�DV�
WKH�SUHYLRXVO\�QRWHG�PDWHULDOV��$�'������������
� 7KH�PDWHULDOV�LQ�FRQWH[W�ZLWK�IURQWLHU�H[FKDQJH�
RFFXUUHQFHV�DOO�DURXQG�WKH�UHJLRQ�FRQWULEXWH�WR�HYLGHQFH�
RI� &DGURQ·V� SDUWLFLSDWLRQ� LQ� WKH� IXUEHDULQJ� LQGXVWU\��
+XQWHUV�DQG�WUDSSHUV�ZRXOG�KDYH�KDG�VSULQJ�WUDSV��JXQV��
DPPXQLWLRQ��DQG�FRPSDUDEOH�IXUQLVKLQJV�DOZD\V�RQ�KDQG��
)XU� WUDGHUV� FROOHFWHG� KXQGUHGV� RI� SRXQGV� RI� IXUV� DQG�
SHOWULHV� IRU� WUDGH�� EXW� WKH� DQLPDOV� DOVR� SURYLGHG� IRRG��
0HDWV�FRXOG�EH�SURFHVVHG�IRU�IRRG�VWRUDJH�DQG�RLOV�VDYHG�
IRU�IXWXUH�XVH�

'LVFXVVLRQ

([FDYDWLQJ� DQG� DQDO\]LQJ� PDWHULDO� IURP� FRQWDFW� SHULRG�
VLWHV�DOORZV�DQWKURSRORJLVWV�WR�IXUWKHU�XQGHUVWDQG�KRZ�
WKH�IURQWLHU�GHYHORSHG��%HLQJ�LQ�D�SUDFWLFDO�ORFDWLRQ�DORQJ�
WUDGH� URXWHV�� &DGURQ·V� HFRQRP\� OLNHO\� KHDYLO\� UHOLHG�
RQ� KXQWLQJ� DQG� WUDSSLQJ� WR� DVVLVW� VRFLDO� DQG� LQGLYLGXDO�
QHFHVVLWLHV��+XQWHUV�DQG�WUDSSHUV�KDG�VLPLODU�HTXLSPHQW�
DQG� WKHLU� PHWKRGV� EOHQGHG� EHWZHHQ� (XURSHDQ� DQG�
,QGLDQ�JURXSV��%HFDXVH�ERWK�(XURSHDQV�DQG�,QGLDQV�ZHUH�
LQYROYHG�LQ�WKH�IURQWLHU�H[FKDQJH��HLWKHU�JURXS�PD\�KDYH�
XVHG�WKH�LWHPV�IURP�WKH�&DGURQ�VLWH�
� 6PLWK·V��������UHSRUW�DQG�WKH�SUHVHQW�UHVHDUFK�
DUJXH� WKDW�&DGURQ�ZDV� D� QRWHZRUWK\� ORFDOLW\� RI� WUDGH�
GXULQJ� IURQWLHU� H[SDQVLRQ��7R� WKH� QRUWK� ZDV� 6W�� /RXLV��
ZKLFK� KDG� DOUHDG\� EHHQ� DQ� HVWDEOLVKHG� WUDGLQJ� ORFDOH��
7R� WKH� VRXWK�� IXU� ZDV� SUREDEO\� H[FKDQJHG� ZLWK� WKH�
1DWFKH]� DW�$UNDQVDV� 3RVW� �8VQHU� ����������0F(OPXUU\�
LV�GRFXPHQWHG�DV�EHLQJ�D�KXQWHU�VSHFLÀFDOO\�DVVRFLDWHG�
ZLWK�$UNDQVDV� 3RVW��7R� WKH� ZHVW� ZDV� 6SDGUD� %D\RX�� D�
)DFWRU\� QHDU� SUHVHQW� GD\� &ODUNVYLOOH��$UNDQVDV��7UDGLQJ�
IXUV�DQG�SHOWULHV�PXVW�KDYH�EHHQ�D� IUHTXHQW�HQWHUSULVH��
HVSHFLDOO\� ZLWK� WKH� RSHQLQJ� RI� 3\DHWW·V� 5RDG� LQ� �����
�6PLWK� ���������:LWK� NQRZQ� H[FKDQJH� SRLQWV� LQ� HYHU\�
GLUHFWLRQ� DQG� GRFXPHQWDWLRQ� RI�0F(OPXUU\·V�ZRUN� IRU�
$UNDQVDV�3RVW��WKRVH�LQGLYLGXDOV�UHVLGLQJ�DW�&DGURQ�OLNHO\�
FROOHFWHG�D�VLJQLÀFDQW�DPRXQW�RI�IXUV�DQG�SHOWV�
� )RU�0F(OPXUU\�WR�KDYH�D�KXQWLQJ�SDUW\�RI�RQH�
KXQGUHG� WUDSSHUV� VWURQJ�� WKH� UHTXLUHG� LQYHQWRU\� PD\�
KDYH�EHHQ�D�VLJQLÀFDQW�DPRXQW��3ROHFKOD·V��������ZRUN�RQ�
WKH�LQYHQWRU\�RI�WKH�$UNDQVDV�)DFWRU\�JLYHV�FRPSDUDEOH�
HYLGHQFH�WR�VXJJHVW�D�FRQVLGHUDEOH�DPRXQW�RI�LQYHQWRU\�
PD\� KDYH� FRPH� IURP� WKRVH� DW� &DGURQ��$V� SUHYLRXVO\�
VWDWHG�� KXQGUHGV�RI� VNLQV� ÁRZHG� WKURXJK� WKH�$UNDQVDV�
)DFWRU\�� �)LJXUH���UHIHUV�WR�HVWDEOLVKHG�WUDGLQJ�SRVWV� LQ�

UHODWLYH�SUR[LPLW\�WR�WKH�&DGURQ�VLWH��7KHVH�SODFHV�KROG�
VLJQLÀFDQFH�EHFDXVH�WKH\�SURYLGH�D�UHODWLYH�FRPSDULVRQ�
IRU�WKH�YROXPH�RI�WUDGH�H[SHULHQFHG�DW�WKH�&DGURQ�VLWH�
DQG�WKH�ODUJHU�$UNDQVDV�5LYHU�DUHD��
� 7KH� LWHPV� IRXQG� DW� &DGURQ� ZHUH� H[DPLQHG�
WR� XQGHUVWDQG� WKH� VLWH·V� VLJQLÀFDQFH� ZLWKLQ� $UNDQVDV�
5LYHU� WUDGH� DQG� LWV� FRQQHFWLRQ� WR� WKH� JUHDWHU� IURQWLHU�
H[FKDQJH� V\VWHP�� 6SULQJ� WUDSV�� ÁLQWORFN� JXQV�� DQG� WKHLU�
DPPXQLWLRQV�DUH�FRPPRQ�LWHPV�LQ�IURQWLHU�DVVHPEODJHV��
7KH�HYLGHQFH�IURP�WKH�VHOHFWHG�LWHPV�IRXQG�DW�&DGURQ��
DQG� RWKHU� UHIHUHQFHV�� VXSSO\� VRPH� XQGHUVWDQGLQJ� LQWR�
EURDGHU�GLVFXVVLRQV�DERXW�OLIH�RQ�WKH�IURQWLHU��,QIHUHQFHV�
DUH�PDGH�DERXW�WKH�VLJQLÀFDQFH�RI�WUDSSLQJ�DQG�WUDGLQJ�
DQG�LWV�FRQVHTXHQFHV�ZLWKLQ�WKH�VRFLDO�EDFNGURS�RI�WKH�
HUD��+XQWHUV� DQG� WUDSSHUV�ZRXOG� KDYH� EHHQ� FRQVWDQWO\�
FROOHFWLQJ� IXUV� DQG� LQWHUDFWLQJ� ZLWK� LQGLYLGXDOV� RI�
RWKHU� JURXSV��7KHLU� URXWLQH� SUREDEO\� UHYROYHG� DURXQG�
PDLQWDLQLQJ� WUDSV�� IRUJLQJ� ÀUHDUPV� PDWHULDO�� SURFHVVLQJ�
WKH� DQLPDOV�� DQG�PDNLQJ� FRQQHFWLRQV� WR� WUDQVIHU� JRRGV�
DQG�SURWHFW�VXUSOXV��

)LJXUH����0DS�RI�HVWDEOLVKHG�H[FKDQJH�SRLQWV�UHODWLYH�WR�&DGURQ�
6HWWOHPHQW��DIWHU�8VQHU�����������
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� &RQVHTXHQFHV� IURP� FRQWDFW� DQG� FXOWXUDO�
DSSURSULDWLRQ� FUHDWHG� GHSHQGHQFLHV� DPRQJ� JURXSV� IRU�
HTXLSPHQW� DQG� VXEVLVWHQFH� RQ� WKH� IURQWLHU��7KH� VRFLDO�
RUJDQL]DWLRQ�RI� WKH�UHJLRQ�XQGRXEWHGO\� WUDQVIRUPHG�DV�
DOOLDQFHV�ZHUH�EURNHQ�DQG�FUHDWHG�DV�JRRGV�DQG�SRZHU�
ZHUH� VRXJKW� RXW�� (XURSHDQ� WHFKQRORJLHV� ZHUH� TXLFNO\�
SLFNHG� XS� E\� 1DWLYH� JURXSV� DQG� LQFRUSRUDWHG� LQWR�
WKHLU� HYHU\GD\� WRRONLWV�� +XQWLQJ� DQG� WUDSSLQJ� SURYLGHG�
ERWK� ÀQDQFLDO� FDSLWDO� DQG� VXEVLVWHQFH� IRU� HYHU\� GD\��
$V� WKH� GHPDQG� IRU� IXUV� LQFUHDVHG�� SHRSOH� DW� &DGURQ�
OLNHO\� DGDSWHG� WKHLU� FXVWRPV� WR� IDFLOLWDWH� VXFK� QHHGV�� ,I�
KXQWLQJ� ZHUH� D� JUHDW� HQWHUSULVH�� UHVLGHQWV� FRXOG� KDYH�
REWDLQHG� D� VLJQLÀFDQW� DPRXQW� RI� SURGXFW� DQG� VHFXUHG�
D� VRXUFH�RI� ÀQDQFLDO� DQG� VRFLDO� VWDELOLW\��7KH� IXUEHDULQJ�
LQGXVWU\�SURYLGHG�VXEVLVWHQFH�DQG�VHFXULW\�DV�IRRG�DQG�D�
FRPPRGLW\�IRU�WUDGH�DORQJ�WKH�$UNDQVDV�5LYHU�

5HIHUHQFHV�&LWHG

%OHHG��3HWHU��DQG�'DQLHO�:DWVRQ
�����)URQWLHU�)OLQWORFNV��$�)DXOW�7UHH�$QDO\VLV�RI�

)LUHDUP�8VH�DW�&RQWDFW�3HULRG�6LWHV�RI�WKH�*UHDW�
3ODLQV��*UHDW�3ODLQV�5HVHDUFK��$�-RXUQDO�RI�1DWXUDO�DQG�
6RFLDO�6FLHQFHV��������������

&OD\WRQ��/RXLVH
�����&DGURQ��)DXONQHU�)DFWV�DQG�)LGGOLQJV�,���������

+LFNVRQ��5REHUW�1���DQG�'DYLG�-��1RODQ
�����+DOI�&RFNHG��$Q�$UFKDHRORJLFDO�3HUVSHFWLYH�RI�

)URQWLHU�(UD�)OLQWORFN�)LUHDUPV�LQ�5XUDO�:HVW�
&HQWUDO�,OOLQRLV��,OOLQRLV�$QWLTXLW\���������������

0DJQDJKL��5XVVHOO�0�
�����)DFWRU\�6\VWHP��7KH�(QF\FORSHGLD�RI�

$UNDQVDV�+LVWRU\�DQG�&XOWXUH��KWWS���ZZZ�
HQF\FORSHGLDRIDUNDQVDV�QHW�HQF\FORSHGLD�HQWU\�
GHWDLO�DVS["VHDUFK �	HQWU\,' �����

1XWWDOO��7KRPDV
�����$�-RXUQDO�RI�7UDYHOV�LQWR�WKH�$UNDQVDV�7HUULWRU\�

'XULQJ�WKH�<HDU�������HGLWHG�E\�6DYRLH�/RWWLQYLOOH��
8QLYHUVLW\�RI�$UNDQVDV�3UHVV��)D\HWWHYLOOH��$UNDQVDV�

3ROHFKOD��-��3DXO��-U�
�����)XU�7UDGH�5HFRUGV�)URP�$UNDQVDV�)DFWRU\�

$UNDQVDV�3RVW��/RXLVLDQD�7HUULWRU\�������������
3URFHHGLQJV�$UNDQVDV�$FDGHP\�RI�6FLHQFH����������

5RVV��0DUJDUHW�6PLWK
�����&DGURQ��$Q�(DUO\�7RZQ�7KDW�)DLOHG��$UNDQVDV�

+LVWRULFDO�4XDUWHUO\���������

6FKRUJHU��$��:�
�����$�%ULHI�+LVWRU\�RI�WKH�6WHHO�7UDS�DQG�LWV�8VH�

LQ�1RUWK�$PHULFD��7UDQVDFWLRQV�RI�WKH�:LVFRQVLQ�
$FDGHP\�RI�6FLHQFHV��$UWV�DQG�/HWWHUV������������

6PLWK��6DPXHO�'�
�����$�6XUYH\�DQG�$VVHVVPHQW�RI�WKH�$UFKDHRORJLFDO�

5HVRXUFHV�RI�&DGURQ�6HWWOHPHQW��$UNDQVDV��5HVHDUFK�
5HSRUW��1R�����$UNDQVDV�$UFKDHRORJLFDO�6XUYH\�
)D\HWWHYLOOH��$UNDQVDV�

8VQHU��'DQLHO��-U�
����� ,QGLDQV�6HWWOHUV�DQG�6ODYHV�LQ�D�)URQWLHU�([FKDQJH�

(FRQRP\��8QLYHUVLW\�RI�1RUWK�&DUROLQD�3UHVV�
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'ŽŶŽƌƌŚĞĂ�Ăƚ��ĂĚƌŽŶ͗��Ŷ��ǆĂŵŝŶĂƟŽŶ�ŽĨ�DĞĚŝĐŝŶĞ�ŝŶ��ĂƌůǇ�
�ƌŬĂŶƐĂƐ

�ƌĞĂŶŶĂ�tŝůďĂŶŬƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƌŬĂŶƐĂƐ

,QWURGXFWLRQ

&DGURQ� 6HWWOHPHQW� LV� D� VPDOO� FLW\� SDUN� ORFDWHG� D� IHZ�
PLOHV�QRUWKZHVW�RI�&RQZD\��$UNDQVDV��7KH�VLWH�LV�VLWXDWHG�
DORQJ�WKH�$UNDQVDV�5LYHU�DQG�ZDV�RQFH�D�VHWWOHPHQW�IRU�
HDUO\�(XUR�$PHULFDQV�PLJUDWLQJ� LQWR�$UNDQVDV�7HUULWRU\�
DV� HDUO\� DV� ������ DQG� SHUKDSV� HDUOLHU� �5RVV� ���������
3ULRU�WR�������2VDJH�,QGLDQV�RFFXSLHG�WKH�DUHD�XQWLO�WKH�
8QLWHG�6WDWHV�JRYHUQPHQW�IRUFHG�WKHP�WR�VHOO�WKHLU�ODQG�
DQG�PRYH�ZHVWZDUG�LQWR�,QGLDQ�7HUULWRU\��6PLWK����������
6HYHUDO�IDPLOLHV�UHVLGHG�RQ�WKH�ODQG�VXUURXQGLQJ�&DGURQ�
DIWHU�LW�ZDV�SXUFKDVHG��\HW�RFFXSDWLRQ�ZDV�VSDUVH�DQG�WKH�
DUHD�IDLUO\�XQGHU�XWLOL]HG��)RU�H[DPSOH��D�IHUU\�FRPSDQ\�
UDLVHG� FRQFHUQV� LQ� ����� UHJDUGLQJ� ZKHWKHU� &DGURQ�
VKRXOG�EH�FRQVLGHUHG�D�WRZQ�GXH�WR�LWV�LQFUHGLEO\�VPDOO�
SRSXODWLRQ�VL]H� �6PLWK�����������+RZHYHU��DW� LWV�KHLJKW��
WKH� DUHD� FRQVLVWHG�RI� VHYHUDO� EXLOGLQJV�� VXFK� DV� D� VPDOO�
JHQHUDO�VWRUH��D�QXPEHU�RI�KRPHV��D�ZDUHKRXVH��JULVWPLOO��
DQG�VHYHUDO�RXWEXLOGLQJV��DOO�RI�ZKLFK�KDYH�EHHQ�GHVWUR\HG�
RU� WRUQ�GRZQ��7KH�SDUN�ZDV� FRQWLQXRXVO\�RFFXSLHG�E\�
(XUR�$PHULFDQV�IURP�LWV�LQLWLDO�HDUO\�QLQHWHHQWK�FHQWXU\�
VHWWOHPHQW�SHULRG�XS�WR������ZKHQ�WKH�ODVW�UHVLGHQWV�OHIW�
WKH�DUHD��6PLWK�����������&XUUHQWO\��&DGURQ�6HWWOHPHQW�
3DUN�FRQWDLQV�D�UHFRQVWUXFWLRQ�RI�WKH�RULJLQDO�EORFNKRXVH�
EDVHG�RQ�WKH�VNHWFK�IURP������PDGH�E\�7KRPDV�1XWWDOO�
GXULQJ�KLV�WUDYHOV�WKURXJK�$UNDQVDV��3HWHUVRQ�������
� 7KH�&DGURQ�RFFXSDWLRQ�SHULRG�RI� LQWHUHVW� IRU�
WKLV� UHVHDUFK� LV� WKH� HDUO\� WZHQWLHWK� FHQWXU\� EDVHG� RQ�
WKH� JODVV� DUWLIDFWV� H[DPLQHG��7KH� RFFXSDQWV� DW� &DGURQ�
OHIW� EHKLQG� D� QXPEHU�RI� DUWLIDFWV� WKDW� WHOO� WKH� VWRU\�RI�
WKH� SHRSOH� ZKR� OLYHG� WKHUH� DQG� WKHLU� GDLO\� OLYHV�� )RU�
H[DPSOH��PHGLFLQH�ZDV�D�QHFHVVDU\�DQG�PXQGDQH�DVSHFW�
RI�WKH�OLYHV�RI�WKH�SHRSOH�ZKR�RFFXSLHG�&DGURQ��0RGHUQ�
PHGLFLQH��DV�LW�LV�NQRZQ�WRGD\��ZDV�QRW�IXOO\�HVWDEOLVKHG�LQ�
$UNDQVDV�XQWLO�DIWHU�:RUOG�:DU�,,��ZLWK�SUDFWLFHV�ODJJLQJ�
EHKLQG�LQ�H[FKDQJH�IRU�EHKDYLRUV�WKRXJKW�WR�EH�KDUPOHVV��
VXFK�DV�VXEVWDQWLDO�DOFRKRO�FRQVXPSWLRQ��XQKHDOWK\�HDWLQJ�
KDELWV��DQG�H[WHQVLYH�WREDFFR�XVDJH�WKDW�ZHUH�FRPPRQ�LQ�
$UNDQVDV�DW�WKH�WLPH��'RXJDQ��������1HZ�WHFKQRORJLHV�
ZHUH� PHW� ZLWK� UHOXFWDQFH�� D� WUDLW� FRPPRQ� LQ� HDUO\�
$UNDQVDV�FXOWXUH��FDXVLQJ�D�GLVSDULW\�LQ�WUHDWPHQW�VW\OHV�
EHWZHHQ�$UNDQVDV�DQG�WKH�UHVW�RI� WKH�8QLWHG�6WDWHV�DW�
WKDW�WLPH��'RXJDQ��������
� 7KH� PDWHULDOV� DQDO\]HG� LQ� WKLV� UHVHDUFK� ZHUH�
H[FDYDWHG� LQ� �����ZKHQ� WKH� SDUN� EHJDQ� WR� H[SDQG� LWV�
VLGHZDONV� XQGHU� WKH� GLUHFWLRQ� RI� WKH�8�6��$UP\�&RUSV�
RI� (QJLQHHUV��ZKR� WRRN�RZQHUVKLS�RI� WKH� VLWH� LQ� ������
6DPXHO�6PLWK�FRQGXFWHG�IRUPDO�H[FDYDWLRQV�RQ�EHKDOI�RI�

WKH�8�6��$UP\�&RUSV� RI� (QJLQHHUV� �6PLWK� ������� 6RPH�
RI�WKH�DUWLIDFWV�H[FDYDWHG�E\�6PLWK�UDQJHG�IURP�KLVWRULF�
FHUDPLFV�� JODVV�� EHDGV�� ÀUHDUP� PDWHULDOV�� WREDFFR� SLSH�
IUDJPHQWV�� QDLOV� RI� DOO� VKDSHV� DQG� VL]HV�� PLVFHOODQHRXV�
PHWDO�REMHFWV��IDXQDO�UHPDLQV��SUHKLVWRULF�,QGLDQ�UHPDLQV��
DQG�PLVFHOODQHRXV�PDWHULDOV�VXFK�DV�SLHFHV�RI�VDQGVWRQH��
SODVWLF�� DQG� TXDUW]LWH� �6PLWK� �������������7KH� DUWLIDFWV�
GLVFXVVHG� LQ� WKLV� DUWLFOH� DUH� IURP�D� VLGHZDON�H[SDQVLRQ�
SURMHFW�DQG�DUH�FXUUHQWO\�KRXVHG�DW�WKH�)DXONQHU�&RXQW\�
0XVHXP�LQ�&RQZD\��$UNDQVDV�
� $Q� DQDO\VLV� RI� WKHVH� DUWLIDFWV� LV� YLWDO� WR�
DQ� XQGHUVWDQGLQJ� RI� WKH� LQWLPDWH� OLYHV� RI� $UNDQVDV�
FRQVXPHUV��7KH�PDWHULDOV�RI�IRFXV�IRU�WKLV�UHVHDUFK�DUH�
JODVV� VKHUGV� WKDW� FDQ� EH� FRPSDUHG� WR� SKDUPDFHXWLFDO�
SURGXFWV�� 7KLV� UHVHDUFK� VKHGV� OLJKW� RQ� KRZ� HDUO\�
WZHQWLHWK�FHQWXU\�$UNDQVDQV�ZHUH�FRSLQJ�ZLWK�WKHLU�QHZ�
WHUULWRULDO�HQYLURQPHQW�DQG�WKH�OHQJWKV�WKH\�ZHQW�WR�FXUH�
WKHLU�DLOPHQWV�LQ�WKH�$UNDQVDV�IURQWLHU��%DVHG�RQ�DUWLIDFWV�
IRXQG�� WKLV� UHVHDUFK� VHHNV� WR� XQGHUVWDQG� DLOPHQWV� WKDW�
ZHUH� SUHVHQW� DW� &DGURQ� DQG� KRZ� RFFXSDQWV� ZHUH�
DWWHPSWLQJ�WR�FXUH�WKHVH�HYHU\�GD\��RU�SHFXOLDU��GLVHDVHV��
7KLV� UHVHDUFK� EXLOGV� XSRQ� WKH� FXUUHQW� XQGHUVWDQGLQJ�
RI�ZKDW� VSHFLÀF�PHGLFLQHV�ZHUH� XVHG� GXULQJ� WKLV� WLPH�
SHULRG�LQ�WKH�UHJLRQ��DV�ZHOO�DV�D�PRUH�LQ�GHSWK�YLHZ�RI�
ZKDW�WKH�SHRSOH�RI�&DGURQ�ZRXOG�KDYH�XVHG�IRU�PHGLFDO�
SXUSRVHV�

(DUO\�0HGLFLQH

(DUO\�PHGLFLQH�LQ�IURQWLHU�$UNDQVDV�ZDV�FRQGXFWHG�LQ�D�
QXPEHU�RI�ZD\V��'XH�WR�WKH�OLPLWHG�QXPEHU�RI�GRFWRUV�
RU� PHGLFDOO\� WUDLQHG� LQGLYLGXDOV�� WKHUH� ZDV� RIWHQ� D�
VKRUWDJH� RI� PRGHUQ� PHGLFDO� NQRZOHGJH� DYDLODEOH� WR�
VHWWOHUV��$V�VXFK��PDQ\�RIWHQ�WXUQHG�WR�XVLQJ�WUHDWPHQWV�
IRXQG� LQ� JHQHUDO� VWRUHV�� IRON� UHPHGLHV�� DQG�� ZKHQ�
DYDLODEOH��WUHDWPHQWV�IURP�GRFWRUV��0HGLFLQH�XVH�GXULQJ�
WKH�HDUOLHVW�RFFXSDWLRQV�DW�&DGURQ�ZRXOG�QRW�KDYH�EHHQ�
KHDYLO\� LQÁXHQFHG� E\� XUEDQ� PRGHUQ� PHGLFDO� SUDFWLFHV��
7KH�XVH�RI�WUHDWPHQWV�RI�GXELRXV�RULJLQV�DQG�VXSHUVWLWLRQ�
PD\�KDYH�EHHQ�PRUH�FRPPRQO\�XVHG��
� +RZHYHU��VRPH�RI�WKH�DUWLIDFWV�DQDO\]HG�LQ�WKLV�
UHVHDUFK� H[WHQG� LQWR� D� WLPH� RI� SURJUHVV� LQ�$UNDQVDV�
PHGLFLQH�� )RU� H[DPSOH�� LQ� WKH� ����V� FKDQJH� ZDV�
RFFXUULQJ�LQ�$UNDQVDV�PHGLFLQH�ZLWK�GRFWRUV�UXVKLQJ�WR�
SURÀW�RQ�WKH�ERRPLQJ�SKDUPDFHXWLFDO�LQGXVWU\��$OWKRXJK�
WKLV� ZDV� GXULQJ� WKH� *UHDW� 'HSUHVVLRQ�� PRUH� WKDQ� ����
ELOOLRQ�ZDV�VSHQW�RQ�PHGLFDO�VHUYLFHV�DQG�FRPPRGLWLHV�
�7RPHV� �����������7KHUH� DUH� GLVWLQFWLRQV� LQ� $UNDQVDV�
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PHGLFLQH� WKURXJKRXW� WKH� WZHQWLHWK� FHQWXU\�� HYLGHQFHG�
QRW�RQO\�E\�WKH�DUWLIDFWV�DQDO\]HG�LQ�WKLV�UHVHDUFK�EXW�E\�
WKH� SHUFHSWLRQ� RI�PHGLFLQH� SHUFHLYHG� GXULQJ� WKH� WLPH��
6HHNLQJ�DLG�IURP�GRFWRUV�ZRXOG�KDYH�RFFXUUHG�DW�D�KLJKHU�
IUHTXHQF\� ODWHU� LQ� WLPH� DIWHU�PRGHUQ�PHGLFLQH� DUULYHG�
LQ� $UNDQVDV�� 0HGLFLQH� ZRXOG� KDYH� EHHQ� DGPLQLVWHUHG�
HLWKHU� DW� KRPH�XVLQJ� D� WUDGLWLRQDO� KHDOLQJ�PHWKRG� WKDW�
ZDV�SDVVHG�GRZQ�WKURXJK�IDPLOLHV��IURP�D�ORFDO�SKDUPDF\�
RU�JHQHUDO�VWRUH��RU�GLUHFWO\� IURP�D�GRFWRU��ZKR�ZRXOG�
RIWHQ�FDUU\�WKHLU�RZQ�UHPHGLHV�WR�SDWLHQWV�GXULQJ�KRXVH�
YLVLWV�� $UNDQVDV� KDG� HVWDEOLVKHG� D� 0HGLFDO� 6RFLHW\� E\�
1RYHPEHU�����������ZKLFK�ZDV�WKH�DFWLQJ�PHGLFDO�PRGHO�
IRU�WKH�VWDWH�E\�������'RXJDQ��������
� 'HVSLWH� KDYLQJ� DQ� HVWDEOLVKHG� VWDWH� HQWLW\� E\�
WKH�ODWH�QLQHWHHQWK�FHQWXU\�DQG�SURJUHVV�WRZDUG�XQLÀHG�
PHGLFDO� VWDQGDUGV� E\� WKH� WZHQWLHWK� FHQWXU\��$UNDQVDV�
DV� D� ZKROH� ODJJHG� EHKLQG� PRVW� RI� WKH� 8QLWHG� 6WDWHV�
LQ� KHDOWK� VWDQGDUGV� XQWLO� DIWHU�:RUOG�:DU� ,,�� WKRXJK�
WKHUH� ZHUH� VRPH� PDMRU� LPSURYHPHQWV�� )RU� H[DPSOH��
LQ�������WKH�VWDWH�EHJDQ�UHTXLULQJ�D�GLSORPD�WR�EHFRPH�
D� SUDFWLFLQJ� SK\VLFLDQ� �7DJJDUW� ���������� +RRNZRUPV��
W\SKRLG��DQG�SROLR�EHFDPH�WUHDWDEOH�E\�WKH�HDUO\�����V��
7KLV� SURJUHVVLYH� WLPH� LQ� PHGLFLQH� FRLQFLGHG� ZLWK� WKH�
&DGURQ�RFFXSDWLRQ�WLPH�SHULRG�GLVFXVVHG�LQ�WKLV�DUWLFOH��
$W�WKDW�WLPH��JHQHUDO�VWRUHV�ZHUH�D�FRPPRQSODFH�WR�SLFN�
XS�\RXU�HYHU\GD\�PHGLFLQHV��ZKHUH�SDLQNLOOHUV��WRQLFV��DQG�
WKH�ODWHVW�LQ�PHGLFLQH�FRXOG�EH�DFTXLUHG�

$QDO\VLV�RI�*ODVV�$UWLIDFWV

)URP� WKH� JODVV� DUWLIDFWV� DYDLODEOH�� VHYHUDO� SLHFHV� ZHUH�
LGHQWLÀDEOH� E\� PDNHU·V� PDUNV� DQG� OHWWHUV� WKDW� ZHUH�
HPERVVHG�RQ�WKH�ERWWOHV��7KHVH�DUWLIDFWV�UHSUHVHQW� WKH�
UHPDLQV�RI�KLVWRULF�PHGLFLQH�ERWWOHV��,Q�WRWDO��WKHUH�ZHUH�
ÀYH�VKHUGV��ZLWK�WZR�VKHUGV�IURP�WKH�VDPH�RULJLQDO�ERWWOH�
�7DEOH�����,Q�WKH�IROORZLQJ�GLVFXVVLRQ��,�H[DPLQH�HDFK�JODVV�
DUWLIDFW�VHSDUDWHO\�ZLWK�D�VKRUW�LQWHUSUHWDWLRQ�RI�LWV�XVH�

�

�

� 7KH�ÀUVW�VKHUG��$����LV�WKH�EDVH�RI�D�ERWWOH��,W�LV�
����FP����LQ��LQ�ZLGWK�DQG�DSSUR[LPDWHO\���FP����LQ��DORQJ�
LWV� ORQJHVW�VLGH��)LJXUH�����$��� LV�PDGH�IURP�FOHDU�JODVV��
ZLWK�QR�VLJQV�RI�SDWLQD�RU�RWKHU�VLJQV�RI�GDPDJH�EH\RQG�
LWV� IUDFWXUHG�VWDWH��7KHUH� LV�D�FOHDU�VXFWLRQ�VFDU�RQ�WKH�
HGJH��PHDQLQJ� LW�ZDV� D�PDFKLQH�PDGH� SLHFH� DQG� OLNHO\�
PDVV�SURGXFHG� �/LQGVH\� �������7KLV� DOVR� LQGLFDWHV� WKDW�
WKLV�VKHUG�LV�SDUW�RI�WKH�EDVH�RI�WKH�ERWWOH��VLQFH�WKH�EDVH�
LV�ZKHUH� VXFWLRQ� VFDUV� DSSHDU��7KHUH�DUH� WZR�PDUNLQJV�

WKDW�DUH�YLVLEOH��7KH�ÀUVW�LV�D�VWDPS�RI�D�W\SH�RI�NH\VWRQH�
VKDSHG�ZLWK�WKH�OHWWHU�́ .µ�LQ�WKH�FHQWHU��)LJXUH��E���7KH�
VHFRQG�LV�WKH�QXPEHU�́ �µ��7KHUH�VHHPV�WR�EH�DGGLWLRQDO�
PDUNLQJV�WKDW�ZRXOG�KDYH�EHHQ�SUHVHQW�DORQJ�WKH�UHVW�RI�
WKH�EDVH��+RZHYHU��WKH\�DUH�LQFRPSOHWH�DQG�XQUHDGDEOH��
7KH� NH\VWRQH� ZLWK� D� .� LQ� WKH� FHQWHU� LV� VXJJHVWHG� WR�
UHSUHVHQW� LWV� SURGXFWLRQ� DW� WKH� .QR[� *ODVV� %RWWOH�
&RPSDQ\��RI�ZKLFK�WKLV�SDUWLFXODU�NH\VWRQH�RI�WKH�OHWWHU�
.�ZDV�RQH�RI�WKHLU�VLJQDWXUH�PDUNHUV�
� 7KH�.QR[�*ODVV�%RWWOH�&RPSDQ\�ZDV�HVWDEOLVKHG�
E\�5R\�8QGHUZRRG� LQ������ LQ�.QR[��3HQQV\OYDQLD� DQG�
ÁRXULVKHG�DV�RQH�RI�WKH�ELJJHVW�QDPHV�LQ�JODVV�SURGXFWLRQ�
IURP�LWV�IRXQGLQJ�XQWLO�LWV�HYHQWXDO�IDOO�DW�WKH�GHDWK�RI�LWV�
IRXQGHU�LQ�������7KH�FRPSDQ\�ZDV�VROG�WR�+XQW�)RRG�	�
,QGXVWULHV��,QF��RQ�2FWREHU�����������/RFNKDUW�����������
:KLOH� HDFK� JODVV� FRQWDLQHU� SURGXFHG� DW� .QR[� *ODVV�
FRQWDLQHG� D� NH\VWRQH� PDUN�� HDFK� PDQXIDFWXULQJ� SODQW�
XVHG� D� GLIIHUHQW� OHWWHU�� 7KH� PRVW� FRPPRQO\� XVHG�
NH\VWRQH� ZDV� WKH� OHWWHU� .�� ZKLFK� ZDV� ÀUVW� XVHG� LQ�
����� �/RFNKDUW����������<HW�� LW�ZDV�H[WUHPHO\�FRPPRQ�
IRU�PRVW� HDUO\�.QR[�ERWWOHV� WR�EH�HPERVVHG�ZLWK� WKH�
.� NH\VWRQH�PDUN� EHIRUH�PRUH�PDUNV�ZHUH� DGGHG� DQG�
DVVLJQHG�WR�DGGLWLRQDO�SURGXFWLRQ�SODQWV��/RFNKDUW��������
$V�D�UHVXOW��WUDFLQJ�WKH�$���ERWWOH�IUDJPHQW�WR�D�VSHFLÀF�
PDQXIDFWXULQJ�SODQW�LV�QHDUO\�LPSRVVLEOH�ZLWKRXW�PRUH�RI�
WKH�ERWWOH�WR�DQDO\]H��7KH�.QR[�*ODVV�%RWWOH�&RPSDQ\�
SURGXFHG�ERWWOHV�IRU�D�JUHDW�YDULHW\�RI�SURGXFWV��QRW�WKH�
OHDVW�RI�ZKLFK�ZDV�SKDUPDFHXWLFDOV��:KLOH� LW�FDQQRW�EH�
GHWHUPLQHG�IRU�FHUWDLQ�ZKDW�ZDV�RQFH�KHOG�LQ�WKH�ERWWOH�
LW�ZRXOG�QRW�EH�UHPLVV�WR�VD\�WKDW�WKLV�VKHUG�FRXOG�KDYH�
EHHQ�D�SDUW�RI�D�RQFH�ZKROH�PHGLFLQH�ERWWOH��+RZHYHU��
QR� GHÀQLWLYH� VWDWHPHQWV� FDQ� EH� PDGH� RQ� LWV� FRQWHQWV�
ZLWKRXW�DFTXLULQJ�D�FRPSOHWH�EDVH�SLHFH�WR�DQDO\]H�DQG�
FRPSDUH�
� ,WHPV�%���DQG�%���DUH�OLNHO\�WZR�VKHUGV�IURP�WKH�
VDPH�RULJLQDO�SLHFH� �)LJXUH����EDVHG�RQ� WKH� VDPH� W\SH�

7DEOH����7DEOH�OLVWLQJ�WKH�DUWLIDFWV��WKHLU�VL]HV��PDUNLQJV��DQG�FRORU

)LJXUH�����D��3KRWRJUDSK�RI�DUWLIDFW�$���DQG��E��D�OLQH�GUDZLQJ�RI�
WKH�PDNHU·V�PDUN�
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RI�LGHQWLÀFDWLRQ�SUHVHQW��VXFK�DV�VLPLODU�IRQW�VL]H��VKDSH��
DQG�WH[WXUH��%���LV�WKH�ODUJHU�SLHFH�DSSUR[LPDWHO\�����FP�
ORQJ������LQ��DQG�����FP����LQ��ZLGH��7KHUH�DUH�FOHDU�VLJQV�
RI� SDWLQD�� DQ�R[LGDWLRQ�SURFHVV� FDXVHG� IURP�SURORQJHG�
H[SRVXUH� WR� WKH� HOHPHQWV�� JLYLQJ� LW� D� PRWKHU� RI� SHDUO�
VKHHQ��7KH� OHWWHUV� ´7� ,� 0� 2� 5� (µ� DUH� FOHDUO\� YLVLEOH�
�)LJXUH� ��E���7KH�VHFRQG�SLHFH� �%���� LV�PXFK�VPDOOHU�DW�
DSSUR[LPDWHO\�����FP�������LQ��E\�����FP������LQ���7KHUH�
DUH�OHWWHUV�RQ�WKLV�VKHUG��KRZHYHU��WKH\�FDQQRW�EH�FOHDUO\�
GLVFHUQHG�DV�WKH\�DUH�WRR�ZRUQ�E\�SDWLQD�DQG�DORQJ�WKH�
EUHDN�WR�PDNH�D�FRQÀGHQW�VWDWHPHQW�RQ�ZKDW�WKH\�FRXOG�
UHSUHVHQW�
� %DVHG�RQ�WKH�RYHUDOO�VKDSH�DQG�WKH�SODFHPHQW�RI�
WKH�OHWWHUV��WKH�ERWWOH�PDWFKHV�WKH�GHVFULSWLRQ�RI�D�ERWWOH�
PDGH�LQ������E\�6KDUS�	�'RKPH�LQ�%DOWLPRUH��0DU\ODQG�
�)LNH������������7KH�SURGXFW�WKDW�WKLV�ERWWOH�FRQWDLQHG�
ZDV�FDOOHG�́ PHWK\OHWVµ��7KLV�́ PHGLFLQHµ�ZDV�XVHG�WR�WUHDW�
XUHWKULWLV��VSHFLÀFDOO\�JRQRUUKHDO�YDULDQWV��$V�GHÀQHG�E\�
WKH�&HQWHUV�RI�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��&'&���
XUHWKULWLV� LV� ´FKDUDFWHUL]HG� E\� XUHWKUDO� LQÁDPPDWLRQ�
ZKLFK� FDQ� UHVXOW� IURP� LQIHFWLRXV� DQG� QRQLQIHFWLRXV�
FRQGLWLRQV�>«@�6\PSWRPV��LI�SUHVHQW��LQFOXGH�GLVFKDUJH�RI�
PXFRSXUXOHQW�RU�SXUXOHQW�PDWHULDO��G\VXULD��RU�XUHWKUDO�
SUXULWXVµ��&HQWHU�IRU�'LVHDVH�&RQWURO�>&'&@��������
� +RZHYHU��LW�ZDV�GLVFRYHUHG�DQG�LQYHVWLJDWHG�E\�
WKH�8QLWHG�6WDWHV�DWWRUQH\�RI�0LQQHVRWD�WKDW�PHWK\OHWV�
SURGXFHG�E\�WKH�6KDUSH�	�'RKPH�ZHUH�DFWXDOO\�́ VQDNH�
RLOµ�WUHDWPHQWV��8�6��*RYHUQPHQW�3ULQWLQJ�2IÀFH��������
7KH�WHUP�́ VQDNH�RLOµ�PHDQV�WKDW�D�SURGXFW�ZDV�FODLPHG�
WR�FXUH�D�SDUWLFXODU�GLVHDVH�RU�DLOPHQW�GHVSLWH�WKH�DFWXDO�
FRQWHQWV�FRQWDLQLQJ�QRWKLQJ�WKDW�FRXOG�FXUH�RQHV�DIÁLFWLRQ�
RU� FRQWDLQHG� PHGLFLQDO� SURSHUWLHV� XQUHODWHG� WR� WKH�
VSHFLÀHG�GLVHDVH��0HUULDP�:HEVWHU��������,Q�WKH�FDVH�RI�
PHWK\OHWV��LW�ZDV�GHWHUPLQHG�WKDW�LW�FRQVLVWHG�RI�JHODWLQ�
FDSVXOHV�FRQWDLQLQJ�D�PL[WXUH�RI�PHWK\OHQH�EOXH��VDQWDO�
RLO��FRSLED��DQG�RLO�RI�FLQQDPRQ�DQG�ZDV�UHPRYHG�IURP�
SURGXFWLRQ��8�6��*RYHUQPHQW��������%DVHG�RQ�KLVWRULFDO�
DQG�OHJDO�HYLGHQFH�UHJDUGLQJ�WKH�SUHVHQFH�RI�PHWK\OHWV�DW�
&DGURQ��LW�LV�OLNHO\�WKDW�DQ�RFFXSDQW��RU�SHUKDSV�D�WUDYHOHU�
SDVVLQJ�WKURXJK��ZDV�DIIHFWHG�E\�JRQRUUKHD�EHWZHHQ�WKH�
WLPH�SHULRG�RI������DQG������

�

� ,WHP� &��� LV� DQ� DOPRVW� FRPSOHWH� EDVH� WR� D�
PHGLFLQH�ERWWOH��)LJXUH�����7KLV�SLHFH� LV������E\�����FP�
����� E\� ���� LQ�� DQG� LV� PDGH� RI� EOXH�JUHHQ� JODVV�� ZKLFK�
LQGLFDWHV�WKDW�LW�ZDV�D�FKHDSO\�SURGXFHG�ERWWOH��7KH�EOXH�
JUHHQ�FRORULQJ�ZDV�WKH�FKHDSHVW�WR�SURGXFH�DW�WKH�WLPH��
7KHUH�LV�OLWWOH�LQGLFDWLRQ�RI�WKH�PDQXIDFWXUHU��VLQFH�WKHUH�
DUH�QR�LGHQWLI\LQJ�PDUNV�RU�XQLTXH�GHVLJQ��GHVSLWH�LW�EHLQJ�
D� QHDUO\� LQWDFW� EDVH� SLHFH��+RZHYHU�� VRPH� LQIRUPDWLRQ�
FDQ�EH�GLVFHUQHG��7KH�PROG�LV�D�WZR�SLHFH�PROG�DQG�KDV�
FKDPIHUHG�FRUQHUV��ZKLFK�LV�GLVWLQFW�VKDSH�RQ�JODVVZDUH�
EDVHV��
� �7KH�SUHVHQFH�RI�FKDPIHUHG�FRUQHUV�DQG�RYHUDOO�
VL]H�UHVHPEOH�D�ERWWOH�WKDW�ZDV�XVHG�DV�D�WDEOHW�FRQWDLQHU�
IRU� DVSLULQ��7KLV� SDUWLFXODU� GHVLJQ� ZDV� XVHG� SUH�������
LQGLFDWLQJ�WKDW�WKLV�SLHFH�ZDV�SUHVHQW�GXULQJ�WKH�KHLJKW�
RI� &DGURQ� RFFXSDWLRQ� �)LNH� ���������� $VSLULQ� WDEOHWV��
D� FRPPRQ� KRXVHKROG� GUXJ��ZHUH� �DQG� DUH�� FRPPRQO\�
XVHG� DV� D� SDLQ� PHGLFDWLRQ� WR� DOOHYLDWH� KHDGDFKHV� DQG�
ERGLO\�SDLQV��7KH�RFFXSDQWV�DW�&DGURQ�OLNHO\�XVHG�DVSLULQ�
IRU�VXFK�D�SXUSRVH��:KLOH�LW�LV�GLIÀFXOW�WR�GHWHUPLQH�WKH�
H[DFW�DLOPHQWV�EHLQJ�WUHDWHG�E\�WKH�XVH�DVSLULQ��LW�LV�OLNHO\�
WKDW�WKH�GDLO\�DFKHV�DQG�SDLQV�RI�OLYLQJ�LQ�UXUDO�$UNDQVDV�
ZRXOG�KDYH�EHHQ�HQRXJK�FDXVH� IRU� WKH�QHHG�RI� VXFK�D�
PHGLFLQH�
� ,WHP�'���LV�WKH�VPDOOHVW�DUWLIDFW�DW���FP�RQ�ERWK�
VLGHV��EXW�PXFK�FDQ�EH�GLVFHUQHG� IURP�WKLV�VPDOO�SLHFH�
�)LJXUH�����7KH�OHWWHUV�́ 3�,�1µ�DUH�WKH�RQO\�YLVLEOH�OHWWHUV��
<HW��WKLV�VSHFLÀF�FRPELQDWLRQ�RI�OHWWHUV��VL]H�RI�WKH�IRQW��
DQG�FRORU�RI�JODVV�LQGLFDWH�WKDW�WKH�VKHUG�ZDV�RQFH�D�SDUW�
RI�D�ERWWOH�WKDW�FRQWDLQHG�D�PHGLFLQH�FDOOHG�́ SLQHROHXPµ��
3LQHROHXP�ZDV�DQ�RLO�VSUD\�WUHDWPHQW�WKDW�EHJDQ�LQ�WKH�
����V�WR�VROYH�FDWDUUK���D�FRQGLWLRQ� LQ�ZKLFK�WKH�QRVH�
DQG�DLU�SDVVDJHV�EHFRPH�ÀOOHG�ZLWK�PXFXV��7KH�VSUD\�ZDV�
D�FRPELQDWLRQ�RI�PHQWKRO��HXFDO\SWRO��FDPSKRU��FLQQDPRQ��
ROHXP� GDFU\GLXP� FXSUHVVLQXP� DQG� DURPDWLFV�� ZLWK�
UHÀQHG� OLTXLG� SHWURODWXP� WKDW� ZDV� UHFRPPHQG� DV�
WUHDWPHQW� IRU� DOO� IRUPV� RI� FDWDUUK� �$PHULFDQ�'UXJJLVW�
����������:KLOH�ZLGHVSUHDG� WKURXJKRXW� WKH� VRXWK� DV� D�
WUHDWPHQW�IRU�DOOHUJLHV��SLQHROHXP�ZDV�QRW�WUDGHPDUNHG�

)LJXUH�����D��3KRWRJUDSK�RI�DUWLIDFW�%���DQG��E��D�OLQH�GUDZLQJ�WR�
FOHDUO\�LOOXVWUDWH�WKH�YLVLEOH�OHWWHUV�

)LJXUH����3KRWRJUDSKV�RI�DUWLIDFW�&���
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XQWLO������E\�7KH�3LQHROHXP�&RPSDQ\�LQ�1HZ�<RUN�&LW\�
�8QLWHG� 6WDWHV� 3DWHQW� 2IÀFH� ������������ 3LQHROHXP�
ZRXOG�FHUWDLQO\�KDYH�EHHQ�FRPPRQ�LQ�$UNDQVDV��ZKLFK�LV�
ÀOOHG�ZLWK�DQ�DEXQGDQFH�RI�SROOHQ�SURGXFLQJ� WUHHV�DQG�
SODQWV�� $� ZLGHVSUHDG� QHHG� IRU� D� UHOLHI� IURP� DOOHUJ\�
V\PSWRPV�UHDFWLQJ�WR�SROOHQ�LV�DQ�XQGHUVWDWHPHQW��7KLV�
ERWWOH� FDQQRW� EH� GDWHG� H[DFWO\�� EXW� 7KH� 3LQHROHXP�
&RPSDQ\� KDG� WKH� VROH� ULJKWV� WR� WKLV� PHGLFLQH� DQG� LWV�
GLVWULEXWLRQ��7KLV�VXJJHVWV�WKDW�LW�FRXOG�KDYH�EHHQ�XVHG�QR�
HDUOLHU�WKDQ������ZKHQ�WKH�SDWHQW�ZDV�FUHDWHG�DQG�FRXOG�
KDYH�H[WHQGHG�XQWLO�WKH�HQG�RI�WKH�RFFXSDWLRQDO�WLPH�DW�
&DGURQ�

&RQFOXVLRQ

0HGLFLQH�ZDV�DQ� LPSRUWDQW�HOHPHQW� LQ� WKH� OLYHV�RI� WKH�
SHRSOH� RFFXS\LQJ� &DGURQ� VHWWOHPHQW�� 2I� WKH� DUWLIDFWV�
DQDO\]HG�DOO�ZHUH�OLNHO\�RQFH�SDUW�RI�FRPSOHWH�PHGLFLQH�
ERWWOHV��:KLOH�WKH�DUWLIDFWV�IURP�WKLV�SDUWLFXODU�FROOHFWLRQ�
ZHUH� VPDOO� LQ� WHUPV� RI� LGHQWLÀDEOH� JODVV� VKHUGV�� LW� LV�
QHFHVVDU\� WR� VWDWH� WKDW� WKHVH� GDWD� UHSUHVHQW� RQO\� D�
VPDOO� SRUWLRQ� LI� QRW� WKH� RQO\� WKH� GDWD� DYDLODEOH� LQ� WKH�
FROOHFWLRQV�RI�WKH�)DXONQHU�&RXQW\�0XVHXP�DQG�DOVR�RI�
ZKDW�LV�VWLOO�DYDLODEOH�DW�WKH�&DGURQ�VLWH��0XFK�DGGLWLRQDO�
UHVHDUFK� DQG� H[FDYDWLRQV� DW� &DGURQ� LV� QHFHVVDU\� WR�
PRUH� IXOO\� XQGHUVWDQG� DQG� DSSUHFLDWH� WKH� PHGLFDO�
KLVWRU\��$GGLWLRQDOO\��IXUWKHU�DQDO\VLV�VKRXOG�EH�FRQGXFWHG�
UHJDUGLQJ� WKH� HQWLUHW\� RI� WKH� FROOHFWLRQV� ZLWKLQ� WKH�
)DXONQHU�&RXQW\�0XVHXP�ZLWK�VSHFLÀF�IRFXV�RQ�PHGLFDO�
HTXLSPHQW�DQG�SURGXFWV��*LYHQ�WKH�H[WHQVLYH�FROOHFWLRQV�
KRXVHG� LQ� WKH� PXVHXP� DQG� HOVHZKHUH�� D� QXPEHU� RI�
TXHVWLRQV� UHJDUGLQJ� WKH�PHGLFDO� KLVWRU\� DW� WKH� VLWH� DUH�
XQDQVZHUHG�� &RQVLGHULQJ� WKH� H[WHQVLYH� RFFXSDWLRQDO�
WLPH� VSDQ� DW� &DGURQ�� UHVHDUFK� LQWR� WKH� DUFKDHRORJLFDO�
DQG�HWKQRJUDSKLF�UHFRUG�FRXOG�SURYLGH�DQ�LQWHQVLYH�ORRN�
LQWR�PHGLFLQH�LQ�FHQWUDO�$UNDQVDV�PRUH�EURDGO\�
� :KLOH� WKH� DUWLIDFWV� H[DPLQHG� LQ� WKLV� UHVHDUFK�
FRXOG�RQO\�EH�WHQWDWLYHO\�WUDFHG�EDFN�WR�D�IHZ�PHGLFLQH�
ERWWOHV��DGGLWLRQDO�JODVV�DUWLIDFWV�LQ�WKH�FROOHFWLRQ��WKRXJK�
ODFNLQJ� LGHQWLI\LQJ� PDUNHUV�� FRXOG� DOVR� EH� IUDJPHQWV�
IURP�PHGLFLQH�ERWWOHV��%DVHG�RQ� WKH�ERWWOHV� WKDW�ZHUH�

H[DPLQHG��LW�LV�FOHDU�WKDW�WKH�SHRSOH�RFFXS\LQJ�WKLV�DUHD�
ZHUH�LQ�QHHG�RI�QRW�RQO\�VSHFLDOL]HG�PHGLFLQHV�IRU�VSHFLÀF�
DLOPHQWV��VXFK�DV�JRQRUUKHD��EXW�DOVR�IRU�UHPHGLHV�WR�FXUH�
FRPPRQ�KHDGDFKHV�DQG�DOOHUJLHV��,W�FDQ�EH�K\SRWKHVL]HG�
WKDW� WKH� PHGLFLQH� ZDV� DFTXLUHG� E\� WUDYHOHUV� WR� ODUJHU�
WRZQV� RU� IURP� D� YLVLWLQJ� SK\VLFLDQV�� 7KHVH� PHGLFLQHV�
LQGLFDWH� QRW� RQO\� WKH� DLOPHQWV� RI� WKH� RFFXSDQWV� DQG�
YLVLWRUV�WR�&DGURQ�EXW�DOVR�ZKDW�ZDV�DYDLODEOH�WR�WKHP�
WR� XVH�� ,Q� WKH� FDVH� RI� WKH�PHWK\OHW� WDEOHWV�� D� UHVLGHQW��
RU� SHUKDSV� D� YLVLWLQJ� SDUW\�� ZRXOG� KDYH� EHHQ� DIÁLFWHG�
ZLWK�XUHWKULWLV� DQG�XVHG�D�PHGLFLQH� IRXQG�DW� D�JHQHUDO�
VWRUH�RU�REWDLQHG�E\�D�SUHVFULELQJ�GRFWRU��:KDW�LV�PRVW�
LQWHUHVWLQJ� LV� WKLV� PHGLFLQH� ZDV� QRW� HIIHFWLYH�� %DVHG�
RQ� WKH� FKHPLFDO� WHVWV�� WKH� SHUVRQ� XVLQJ� WKLV� WUHDWPHQW�
ZRXOG� QRW� KDYH� EHHQ� FXUHG�RI� WKHLU� GLVHDVH��:KDW� GLG�
WKDW�SHUVRQ�GR"�:KDW�PHGLFDO�DOWHUQDWLYHV�GLG�WKH\�VHHN"�
7KHVH�TXHVWLRQV� KDYH� \HW� WR� EH� DQVZHUHG�EXW� SHUKDSV�
ZLWK�IXUWKHU�UHVHDUFK�DQVZHUV�PD\�EH�GLVFRYHUHG���
� 7KH� RFFXSDQWV� RI� &DGURQ�� GHVSLWH� OLYLQJ� LQ�
D� UXUDO� DUHD� LQ� D� VWDWH� VHHNLQJ� WR� FDWFK� XS� ZLWK� WKH�
FRXQWU\�LQ�WHUPV�RI�PRGHUQ�PHGLFLQH��VWLOO�XVHG�D�YDULHW\�
RI� WLPH� WHVWHG� FXUHV� DQG� SURGXFWV� WR� HDVH� WKHLU� SDLQV��
7KLV� UHVHDUFK� VKRZV� KRZ� H[WHQVLYH� WKH� FRQVXPSWLRQ�
RI�PHGLFLQH�ZDV�IURP�MXVW�D�IHZ�DUWLIDFWV��:KLOH�ZH�FDQ�
QHYHU�NQRZ�HYHU\�DLOPHQW�H[SHULHQFHG�E\�WKH�LQKDELWDQWV�
RI�&DGURQ��E\� ORRNLQJ� WKURXJK� D�ELW�RI� WKHLU�´PHGLFLQH�
FDELQHWµ� RQH� FDQ� GHWHUPLQH� ZKDW� WKH\� XVHG� WR� WUHDW�
WKHPVHOYHV�DQG�LQ�VRPH�FDVHV�KRZ�HIIHFWLYH�WKH\�PLJKW�
KDYH�EHHQ�

5HIHUHQFHV�&LWHG

$PHULFDQ�'UXJJLVW�3XEOLVKLQJ�&RPSDQ\�
�����$PHULFDQ�'UXJJLVW�DQG�3KDUPDFHXWLFDO�5HFRUG�9RO��

�������8QLYHUVLW\�RI�0LFKLJDQ��$PHULFDQ�'UXJJLVW�
3XEOLVKLQJ�&RPSDQ\�

+LVWRU\�RI�0HGLFDO�7UHDWPHQW�RI�*RQRUUKHD
KWWS���ZZZ�DQWLPLFUREH�RUJ�K��F�ÀOHV�KLVWRU\�

*RQRUUKHD�DVS��DFFHVVHG�'HFHPEHU�������

&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�
����������67'�7UHDWPHQW�*XLGHOLQHV��'LVHDVHV�

&KDUDFWHUL]HG�E\�8UHWKULWLV�DQG�&HUYLFLWLV��
(OHFWURQLF�'RFXPHQW�KWWS���ZZZ�FGF�JRY�VWG�
WUHDWPHQW������XUHWKULWLV�DQG�FHUYLFLWLV�KWP��
DFFHVVHG�-XO\���������

'RXJDQ��0LFKDHO
�����+HDOWK�DQG�0HGLFLQH���(QF\FORSHGLD�RI�

$UNDQVDV��(OHFWURQLF�'RFXPHQW�KWWS���ZZZ�
HQF\FORSHGLDRIDUNDQVDV�QHW�HQF\FORSHGLD�HQWU\�
GHWDLO�DVS["HQWU\,' ����-XQH����������

)LJXUH�����D��3KRWRJUDSK�RI�DUWLIDFW�'���DQG��E��D�OLQH�GUDZLQJ�WR�
FOHDUO\�LOOXVWUDWH�WKH�YLVLEOH�OHWWHUV�
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)LNH��5LFKDUG
�����7KH�ERWWOH�ERRN��$�FRPSUHKHQVLYH�JXLGH�WR�KLVWRULF��

HPERVVHG��PHGLFLQH�ERWWOHV��3HUHJULQH�6PLWK�%RRNV��
6DOW�/DNH�&LW\��8WDK�

/LQGVH\��%LOO
�����+LVWRULF�*ODVV�%RWWOH�,GHQWLÀFDWLRQ�	�,QIRUPDWLRQ�

:HEVLWH��0DFKLQH�0DGH�'DWLQJ��6RFLHW\�IRU�
+LVWRULFDO�$UFKDHRORJ\�DQG�%XUHDX�RI�/DQG�
0DQDJHPHQW��(OHFWURQLF�'RFXPHQW�KWWS���ZZZ�
VKD�RUJ�ERWWOH�GDWLQJ�KWP��DFFHVVHG�-XO\����������

/RFNKDUW��%LOO��3HWH�6FKXO]��&DURO�6HUU��DQG�%LOO�/LQGVD\
�����7KH�.QR[�*ODVV�%RWWOH�&RPSDQ\��%RWWOHV�DQG�

([WUDV��(OHFWURQLF�'RFXPHQW��KWWS���ZZZ�VKD�RUJ�
ERWWOH�SGIÀOHV�NQR[�BEUJ�SGI��DFFHVVHG�'HFHPEHU�
��������

5RVV��0DUJDUHW�6PLWK
�����&DGURQ��$Q�(DUO\�7RZQ�7KDW�)DLOHG��$UNDQVDV�

+LVWRULFDO�4XDUWHUO\���������

6PLWK��6DPXHO�'�
�����$�6XUYH\�DQG�$VVHVVPHQW�RI�WKH�$UFKDHRORJLFDO�

5HVRXUFHV�RI�&DGURQ�6HWWOHPHQW��$UNDQVDV��5HVHDUFK�
5HSRUW��1R�����$UNDQVDV�$UFKDHRORJLFDO�6XUYH\�
)D\HWWHYLOOH��$UNDQVDV�

7DJJDUW��6DP
�����7KH�3XEOLF·V�+HDOWK��$�1DUUDWLYH�+LVWRU\�RI�+HDOWK�DQG�

'LVHDVH�LQ�$UNDQVDV��8QLYHUVLW\�RI�$UNDQVDV�3UHVV��
)D\HWWHYLOOH��$UNDQVDV�

7RPHV��1DQF\�
�����0HUFKDQWV�RI�+HDOWK��0HGLFLQH�DQG�&RQVXPHU�

&XOWXUH�LQ�WKH�8QLWHG�6WDWHV�������������7KH�
-RXUQDO�RI�$PHULFDQ�+LVWRU\���������������

8�6��*RYHUQPHQW�3ULQWLQJ�2IÀFH�
�����1RWLFHV�RI�-XGJPHQW�8QGHU�WKH�)RRG�DQG�

'UXJV�$FW��,VVXH�������3DUW������9RO��������8�6��
*RYHUQPHQW�3ULQWLQJ�2IÀFH��:DVKLQJWRQ��'�&��

8QLWHG�6WDWHV�3DWHQW�2IÀFH�
�����2IÀFLDO�*D]HWWH�RI�WKH�8QLWHG�6WDWHV�3DWHQW�2IÀFH�

9RO�������8QLWHG�6WDWHV�3DWHQWV�DQG�7UDGHPDUN�
2IÀFH��3HQQV\OYDQLD�6WDWH�8QLYHUVLW\�
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WĞƌƐƉĞĐƟǀĞ�ŝŶ�DƵƐĞƵŵ��ǆŚŝďŝƟŽŶƐ�
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,QWURGXFWLRQ

2QH�RI�WKH�LVVXHV�VXUURXQGLQJ�PRGHUQ�PXVHXPV�LV�WKH�
FRQFHUQ�RI�XQGHU�UHSUHVHQWDWLRQ�RI� LQGLJHQRXV�SHRSOHV�
DQG�WKH�LQWHUSUHWDWLRQ�RI�VXFK�JURXSV�WKURXJK�D�XQLOLQHDO�
QDUUDWLYH�RI�:HVWHUQ�YDOXHV��7KH�WUDGLWLRQDO�SRZHU�RI�WKH�
PXVHXP�WR�UHSUHVHQW�RWKHU�FXOWXUHV�LV�EHLQJ�FKDOOHQJHG�
E\� PXVHXP� SURIHVVLRQDOV�� DQWKURSRORJLVWV�� DQG� 1DWLYH�
SHRSOHV� �$PHV� ����������� 7KLV� UHVHDUFK� VHHNV� WR�
XQGHUVWDQG� KRZ� WKH� SUHVHQWDWLRQ�RI�1DWLYH�$PHULFDQV�
DV�DQ�́ H[WLQFWµ�SHRSOH�ZDV�FUHDWHG��HYDOXDWH�LVVXHV�IDFLQJ�
WKH�LQWHUSUHWDWLRQ�RI�FXOWXUDOO\�VHQVLWLYH�REMHFWV�DQG�WKH�
SUHVHQWDWLRQ�RI�1DWLYH�FXOWXUHV�LQ�PRGHUQ�PXVHXPV��DQG�
SUHVHQW� VROXWLRQV�RQ�KRZ�WR�FRUUHFW� WKHVH� LVVXHV�ZLWK�
UHVSHFW�WR�1DWLYH�$PHULFDQ�YRLFH��$�VROXWLRQ�,�SURSRVH�
KHUHLQ�LV�WKH�XWLOL]DWLRQ�RI�D�ELFXOWXUDO�SHUVSHFWLYH�ZKLFK�
FRPELQHV�WKH�NQRZOHGJH�RI�KLVWRULDQV�DQG�HWKQRORJLVWV��
DV� WUDGLWLRQDOO\� VHHQ� LQ� PXVHXPV�� ZLWK� KRZ� 1DWLYH�
$PHULFDQ�JURXSV�XQGHUVWDQG��LQWHUSUHW��DQG�SUHVHQW�WKHLU�
RZQ�FXOWXUDO�KLVWRU\��$PHV�������������

0HWKRGV

/LWHUDWXUH�6HDUFK

%\� FRPELQJ� WKURXJK� WKH� OLWHUDWXUH� VSHFLÀF� WR�0XVHXP�
$QWKURSRORJ\�� ,� GLVFRYHUHG� FKDOOHQJHV� FXUUHQWO\� IDFLQJ�
PXVHXPV� FRQFHUQLQJ� 1DWLYH�$PHULFDQ� YRLFH�� ,Q� RUGHU�
WR�XQGHUVWDQG�KRZ�WKHVH�SUREOHPV� IRUPHG�� ,� VHDUFKHG�
IRU� HWKQRJUDSKLF� DQG� KLVWRULFDO� GDWD� UHOHYDQW� WR� WKH�
FRORQL]DWLRQ�RI�1DWLYH�$PHULFDQ�FXOWXUHV��6HYHUDO�DUWLFOHV�
LQFOXGH� FULWLTXHV� RI� FXUUHQW�PXVHXP�SUDFWLFHV��ZKLFK� ,�
XWLOL]H� WKURXJKRXW�P\� DUJXPHQW��ZLWK� UHSDWULDWLRQ� DV� D�
VXJJHVWHG� VROXWLRQ� WR� WKHVH�SUREOHPV� �H�T��$PHV�������
.LUVKHQEODWW�*LPEOHWW�������*URJQHW��������7KLV�OHG�PH�
WR�UHVHDUFK� WKH�GLIÀFXOWLHV�RI�UHSDWULDWLRQ� LQFOXGLQJ� WKH�
FUHDWLRQ�RI�WKH�1DWLYH�$PHULFDQ�*UDYHV�3URWHFWLRQ�DQG�
5HSDWULDWLRQ�$FW��:KLOH�UHYLHZLQJ�WKH�FULWLTXHV��,�EHJDQ�WR�
IRUP�D�VROXWLRQ�LQ�DFFRUGDQFH�ZLWK�WKH�LGHD�RI�ELFXOWXUDO�
LQWHUSUHWDWLRQ��$PHV�������������

,QWHUYLHZ

$OWKRXJK�WKHUH�ZHUH�VHYHUDO�FULWLTXHV�LQ�WKH�OLWHUDWXUH��,�
IRXQG�IHZ�DUWLFOHV�FRQWDLQLQJ�H[DPSOHV�RI�PXVHXPV�WKDW�
KDG� VXFFHHGHG� LQ� FUHDWLQJ� D� ELFXOWXUDO� LQWHUSUHWDWLRQ�� ,�
SURYLGH�D�FDVH�VWXG\�IURP�WKH�+LVWRULF�$UNDQVDV�0XVHXP��
ORFDWHG�LQ�/LWWOH�5RFN��$UNDQVDV�LQ�RUGHU�WR�JLYH�D�UHOHYDQW�
H[DPSOH�RI�KRZ�ELFXOWXUDO�SHUVSHFWLYHV�FDQ�EH�FUHDWHG�
DQG�UHSUHVHQWHG�ZLWKLQ�DQ�H[KLELW��7KH�PXVHXP�LQFOXGHV�

DQ�LPSUHVVLYH�1DWLYH�$PHULFDQ�H[KLELW�WKDW�PDNHV�XVH�RI�
1DWLYH� LQWHUSUHWDWLRQ�RI�1DWLYH� KLVWRU\� DQG�XVH�RI� WKH�
ELFXOWXUDO�SHUVSHFWLYH�
� ,Q�RUGHU�WR�JDLQ�LQVLJKW�LQWR�WKH�FUHDWLRQ�RI�WKH�
H[KLELW��,�GHFLGHG�WR�JR�SDVW�H[DPLQLQJ�WKH�H[KLELW�IURP�
DQ�HWLF�SHUVSHFWLYH�E\�FRQGXFWLQJ�DQ�LQWHUYLHZ�ZLWK�WKH�
SHUVRQ�UHVSRQVLEOH� IRU� LWV�FUHDWLRQ�DQG�FRQVWUXFWLQJ�RI�
WKH� H[KLELW� �� 'HSXW\� 'LUHFWRU� DQG� &KLHI� &XUDWRU�� 'U��
6ZDQQHH�%HQQHWW�� ,�FRQWDFWHG�KLP�YLD�HPDLO�DQG�VHW�XS�
DQ� DSSRLQWPHQW� IRU� DQ� LQWHUYLHZ��:H�PHW� IDFH�WR�IDFH�
DW�WKH�PXVHXP�DQG�WKH� LQWHUYLHZ�ZDV�FRQGXFWHG�XVLQJ�
SUHYLRXVO\� IRUPHG� TXHVWLRQV� ZKLFK� ,� HODERUDWHG� DQG�
H[SDQGHG�GXULQJ�WKH�LQWHUYLHZ��,�UHFRUGHG�'U��%HQQHWW·V�
DQVZHUV�DQG�DUH�WKH�EDVLV�IRU�WKH�FDVH�VWXG\�LQIRUPDWLRQ�

7KHRU\��5HYLHZLQJ�+LVWRULFDO�3DUWLFXODULVP�DQG�
&XOWXUDO�5HODWLYLVP

7KH�WKHRU\�RI�KLVWRULFDO�SDUWLFXODULVP�ZDV�ÀUVW�GHYHORSHG�
E\�)UDQ]�%RDV��7KLV�WKHRU\�HPSKDVL]HG�WKDW�HDFK�FXOWXUH�
KDV�LWV�RZQ�XQLTXH�KLVWRU\�WKDW�LQÁXHQFHG�WKH�FUHDWLRQ�
RI� FXOWXUH� DQG� KRZ� WKHVH� FXOWXUHV� FKDQJHG� RYHU� WLPH�
�%RDV� ������������ $OIUHG� /�� .URHEHU� FRQWULEXWHG� WR�
WKLV� WKHRU\� E\� VXSSRUWLQJ� HTXDOLW\� DPRQJ� FXOWXUHV�� +H�
FODLPHG� WKDW� WKH�´XQFLYLOL]HG�PDQ� GRHV� QRW� H[LVWµ� DQG�
WKDW�HTXDOLW\�RI�GLIIHUHQW�FLYLOL]DWLRQV�PXVW�EH�DVVXPHG�E\�
WKH�UHVHDUFKHU��.URHEHU����������������
� 'XH� WR� WKHLU� LQGHSHQGHQW� KLVWRULHV�� KLVWRULFDO�
SDUWLFXODULVP�VWDWHV�WKDW�FXOWXUH�JURXSV�VKRXOG�WKHUHIRUH�
EH� HYDOXDWHG� EDVHG� RQ� WKHLU� RZQ� YDOXHV� UDWKHU� WKDQ�
WKRVH�RI� RWKHU� FXOWXUHV��7KLV� LGHD� LV� NQRZQ� DV� FXOWXUDO�
UHODWLYLVP��HVSRXVHG�E\�%RDV��DQG�GHÀQHG�JUHDWO\�E\�KLV�
VWXGHQWV��%URZQ������������$OWKRXJK�FXOWXUDO�UHODWLYLVP�
KDV�EHHQ�FULWLFL]HG� IRU�RYHUVWDWLQJ�GLIIHUHQFHV�EHWZHHQ�
FXOWXUHV��WKH�RULJLQDO�FRQFHSWV�EHKLQG�WKLV�WKHRU\�DUH�WKH�
UHDVRQ�IRU� LWV�GLVFXVVLRQ�LQ�WKLV�SDSHU��&ODVVLFDO�FXOWXUDO�
UHODWLYLVP�HQFRXUDJHG�HWKQRJUDSKHUV�QRW�WR�MXGJH�RWKHU�
FXOWXUHV� XVLQJ� ´D� XQLYHUVDO� \DUGVWLFNµ� DQG� WR� SUDFWLFH�
´VHQVLWLYLW\�WR�FXOWXUDO�FRQWH[Wµ��%URZQ������������
� ,Q� DFFRUGDQFH� ZLWK� WKHVH� WKHRULHV�� ,� DUJXH�
WKDW�PXVHXP�SURIHVVLRQDOV� VKRXOG�DOORZ�RWKHU�FXOWXUHV�
WR� LQWHUSUHW� WKHPVHOYHV� WKURXJK� WKHLU� RZQ� FXOWXUDO�
XQGHUVWDQGLQJ� UDWKHU� WKDQ� EHLQJ� ÀOWHUHG� WKURXJK� D�
:HVWHUQ�FXOWXUDO�OHQV��:LWKRXW�WKH�1DWLYH�LQWHUSUHWDWLRQ�
RI�WKH�FXOWXUHV�EHLQJ�UHSUHVHQWHG��FXOWXUDO�KLVWRULHV��DQG�
REMHFWV� DVVRFLDWHG� ZLWK� WKHP�� ORVH� YDOXDEOH� PHDQLQJV��
8VLQJ� D� GRPLQDWLQJ� :HVWHUQ� LQWHUSUHWDWLRQ� ZLWKLQ�
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WKH� PXVHXP� VHWWLQJ� KDV� OHG� WR� XQGHU�UHSUHVHQWDWLRQ��
PLVLQWHUSUHWDWLRQ��DQG�D�ODFN�RI�FRQWLQXLW\�LQ�UHODWLRQ�WR�
1DWLYH�$PHULFDQ�FXOWXUHV�

&UHDWLQJ�WKH�,PDJH�RI�1DWLYH�$PHULFDQV�LQ�
0XVHXPV

+LVWRULFDOO\�� PXVHXPV� KDYH� KDG� D� UHSXWDWLRQ� RI�
GHFXOWXUDWLRQ� DQG� DFWLQJ� DV� WKH�´ÀQDO� UHVWLQJ� SODFH� IRU�
HYLGHQFH� RI� WKH� VXFFHVV� RI�PLVVLRQL]LQJ� DQG� FRORQL]LQJ�
HIIRUWVµ� �.LUVKHQEODWW�*LPEOHWW� ����������� 7KLV�
GHFXOWXUDWLRQ�KDV�FDXVHG�PDQ\�WR�YLHZ�1DWLYH�$PHULFDQV�
DV� UHOLFV� RI� WKH� SDVW�� D� SHRSOH� ZKR� KDYH� JRQH� H[WLQFW��
2IWHQ�LQ�H[KLELWLRQV�WKH\�DUH�UHIHUUHG�WR�LQ�WKH�SDVW�WHQVH�
DQG� WKH� SHRSOH� WKHPVHOYHV� DUH� SUHVHQWHG� DV� DUWLIDFWV�
�0F0DVWHU������������
� (WKQRORJ\� LWVHOI� FUHDWHG� WKH� LOOXVLRQ� RI�
GLVDSSHDUDQFH� �.LUVKHQEODWW�*LPEOHWW� ����������� %RDV�
KHOSHG� WR� FRQVWUXFW� WKLV� GHFXOWXUHG� LQWHUSUHWDWLRQ� RI�
LQGLJHQRXV� SHRSOHV� E\� JDWKHULQJ� FXOWXUDO� LQIRUPDWLRQ�
EHIRUH� FUHDWLQJ� DQ\� RYHUDUFKLQJ� WKHRU\� RI� FXOWXUH��
3DUW� RI� KLV� ZRUN� IRFXVHG� RQ� WKH� FROOHFWLRQ� RI� 1DWLYH�
$PHULFDQ� KLVWRU\�� +RZHYHU�� KH� ZDV� FRQYLQFHG� WKDW�
1DWLYH�$PHULFDQ�FXOWXUH�ZDV�DW�ULVN�RI�GLVDSSHDULQJ�DQG�
DGYRFDWHG�WKH�SUDFWLFH�RI�́ VDOYDJHµ�DQWKURSRORJ\�WR�VDYH�
DV�PXFK�FXOWXUDO�NQRZOHGJH�DV�SRVVLEOH��:KHQ�GLVFXVVLQJ�
WKH�SURSHU�DUUDQJHPHQW�RI�1DWLYH�$PHULFDQ�REMHFWV� LQ�
PXVHXPV��%RDV�GLG�QRW�KHVLWDWH�WR�DVVLJQ�1DWLYH�JURXSV�
WR�WKH�IDWH�RI�EHFRPLQJ�H[KLELWV��%RDV������������
� +LV� LGHD� RI� VDOYDJH� DQWKURSRORJ\� DGGHG� WR�
WKH� EHOLHI� LQ� WKH� LQHYLWDEOH� GLVDSSHDUDQFH� RI� 1DWLYH�
$PHULFDQV�� 6XEVFULELQJ� WR� WKLV� VXSSRVHG�GLVDSSHDUDQFH�
KDV� HPEROGHQHG� PXVHXPV� WR� SUHVHQW� DUWLIDFWV� ZLWK�
DXWKRULW\�� XVLQJ� :HVWHUQ� LGHRORJLHV� DQG� FDWHJRULHV�
WR� RUJDQL]H� FXOWXUDO� REMHFWV� �.LUVKHQEODWW�*LPEOHWW�
�����������(WKQRORJLVWV�DQG�PXVHXP�H[SHUWV�FUHDWHG�IRU�
WKHPVHOYHV�WKH�UROH�RI�́ VDYLRUµ�E\�DFFHSWLQJ�WKH�LGHD�WKDW�
PXVHXPV�ZHUH��DQG�DUH��SODFHV�WR�KRXVH�́ UHVFXHGµ�LWHPV��
JLYLQJ�WKHPVHOYHV�SRZHU�RYHU�WKH�REMHFWV�WKH\�FROOHFWHG�
EHFDXVH�WKH�1DWLYH�FXOWXUH�ZRXOG�QR�ORQJHU�H[LVW�WR�JLYH�
WKHP� PHDQLQJ� �.LUVKHQEODWW�*LPEOHWW� ���������������
&RQWUROOLQJ�KRZ�WKHVH�LWHPV�DQG�WKH�SHRSOH�ZKR�PDGH�
WKHP�DUH�SUHVHQWHG�LV�D�GLVSOD\�RI�VRFLDO�SRZHU�RYHU�WKH�
1DWLYH�FXOWXUH��$PHV�����������
� $V� D� UHVXOW� RI� WKLV� VHOI�SURFODLPHG� UROH� RI�
VDYLRU��PXVHXPV�KDYH�EHFRPH�WHVWDPHQWV�WR�LPSHULDOLVW�
QRVWDOJLD�� WKH� IHHOLQJ� RI� ´PRXUQLQJ� IRU� ZKDW� RQH� KDV�
GHVWUR\HGµ� �5RVDOGR� ����������� $QJOR�(XURSHDQV� XVH�
WKLV�IHHOLQJ�RI�QRVWDOJLD�LQ�DQ�DWWHPSW�WR�FODLP�LQQRFHQFH�
IURP� WKH�GRPLQDWLRQ� DQG�GHVWUXFWLRQ�RI� D� FXOWXUH� WKDW�
WKH\� WKHPVHOYHV� FDXVHG�� 0XVHXPV� IDOO� JXLOW\� WR� WKLV�
LPSHULDOLVWLF�ZD\�RI�WKLQNLQJ�WKURXJK�WKHLU�FUHDWLRQ�RI�D�
URPDQWLFL]HG�LPDJH�RI�1DWLYH�$PHULFDQV�DQG�KRZ�WKHLU�
FXOWXUH�ZDV�EHIRUH�FRORQL]DWLRQ��6RPH�PXVHXPV�XVH�WKLV�

LPDJH� RI� SDVW� 1DWLYH�$PHULFDQV� WR� ´FDSWXUH� SHRSOH·V�
LPDJLQDWLRQV� DQG� WR� FRQFHDO� LWV� FRPSOLFLW\� ZLWK� RIWHQ�
EUXWDO�GRPLQDWLRQµ��5RVDOGR������������
� 8QGHUVWDQGLQJ� WKH�RULJLQV�RI�1DWLYH�$PHULFDQ�
UHSUHVHQWDWLRQ� LQ�PXVHXPV�UHTXLUHV� UHFRJQLWLRQ�RI� WKH�
IDFW� WKDW� 1DWLYH�$PHULFDQV� KDYH� EHHQ� FRORQL]HG� WKUHH�
GLVWLQFW� WLPHV�� 7KH� ÀUVW� FRORQL]DWLRQ� RFFXUUHG� ZKHQ�
(XURSHDQV� DUULYHG� LQ� WKH� 1HZ�:RUOG� DQG� EHJDQ� WKH�
SUDFWLFH�RI�WDNLQJ�1DWLYH�ODQGV��6HFRQG��1DWLYH�$PHULFDQV�
ZHUH�DJDLQ�FRORQL]HG�ZKHQ�$QJOR�(XURSHDQV�EHJDQ�WDNLQJ�
WKHLU�REMHFWV�DV�SDUW�RI�WKH�́ VDOYDJHµ�HIIRUW�WR�́ VDYHµ�WKHLU�
FXOWXUH��,W�KDV�EHHQ�QRWHG�WKDW�WKH�́ UHPRYDO�RI�REMHFWV�ZDV�
RQH�VWHS�LQ�WKH�SURFHVV�RI�VWULSSLQJ�VXEMHFWHG�SHRSOHV�RI�
WKHLU�FXOWXUH�LQ�RUGHU�WR�́ WUDQVIRUP�WKHP�LQ�D�JUDQG�ULWH�
RI� VHSDUDWLRQµ� �.LUVKHQEODWW�*LPEOHWW� ����������� 7KH�
WKLUG� FRORQL]DWLRQ� LV� WDNLQJ�SODFH� WRGD\� LQ�PXVHXPV�E\�
UHPRYLQJ�FXOWXUDO�VLJQLÀFDQFH�DVVLJQHG�WR�DQ�REMHFW�E\�LWV�
FUHDWRUV�DQG�UHSODFLQJ�LW�ZLWK�D�ELDVHG��:HVWHUQ�FRQWURO�
�&XUWLV�����������
� +DYLQJ�FUHDWHG�WKHVH�LGHDOL]HG�LPDJHV�RI�D�SDVW�
VLJQLÀFDQWO\� DOWHUHG� E\�:HVWHUQ� FRORQLDOLVP�� PXVHXPV�
KDYH�XVHG�WKHLU�VHOI�FODLPHG�SRZHU�WR�FUHDWH�H[KLELWV�RI�
LWHPV�UREEHG�RI�WKHLU�FXOWXUDO�FRQWH[W��'XH�WR�WKH�URRWV�
RI� HWKQRORJ\�� PXVHXPV� KDYH� H[KLELWHG� HWKQRJUDSKLF�
LWHPV� E\� WKH� ´FRQFHSWXDO� FDWHJRULHV� DQG� SUDFWLFHV� RI�
HWKQRJUDSKHUVµ� UDWKHU� WKDQ� LPSRUWDQFH� UHODWLYH� WR� WKH�
LWHPV�RULJLQDO�FXOWXUH��.LUVKHQEODWW�*LPEOHWW������������
%\�GHFLGLQJ�ZKLFK�DUWLIDFW�RU�REMHFW�LV�SURSHU�WR�GLVSOD\�
LQ�RUGHU�WR�FUHDWH�DQ�LPDJH�RI�1DWLYH�$PHULFDQ�FXOWXUH��
PXVHXP�SURIHVVLRQDOV�DUH�RIWHQ�WKRVH�ZKR�GHFLGH�ZKDW�
FRQVWLWXWHV�´D�SURSHU� ,QGLDQµ� �$PHV�����������7KH�ZD\�
PXVHXPV�FKRRVH�WR�GLVSOD\�WKHVH�REMHFWV�UHYHDOV�PRUH�
DERXW�:HVWHUQ� YDOXHV� RI� DHVWKHWLFV� DQG� HQWHUWDLQPHQW�
UDWKHU�WKDQ�WKH�LPSRUWDQFH�DVVLJQHG�E\�WKH�FXOWXUH�EHLQJ�
SUHVHQWHG��&XUWLV�����������
� ,Q� UHODWLRQ� WR� WKH� DHVWKHWLF� SUHVHQWDWLRQ� RI�
REMHFWV��LW�LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�OLQHV�EHWZHHQ�DUW�
DQG�DUWLIDFW�KDYH�EHHQ�GLVVHPLQDWHG�E\�:HVWHUQ�WKRXJKW��
6HYHUDO� 1DWLYH� $PHULFDQ� REMHFWV�� VXFK� DV� SRWWHU\� RU�
EDVNHWV�� KDYH� EHHQ� SODFHG� RQ� GLVSOD\� LQ� DUW� PXVHXPV��
+RZHYHU��DV�REVHUYHG�E\�6XVDQ�9RJHO�������������́ DOPRVW�
QRWKLQJ�GLVSOD\HG� LQ�PXVHXPV�ZDV�PDGH� WR�EH�VHHQ� LQ�
WKHP�µ� 0XVHXPV� WKHPVHOYHV� KDYH� DVVLJQHG� REMHFWV� WR�
WKH� FDWHJRU\�RI�´DUWµ� GHVSLWH� WKH� IDFW� WKDW� WKH�RULJLQDO�
PDNHU�RI�WKH�LWHP�PD\�QHYHU�KDYH�KDG�WKDW�LQWHQWLRQ��$Q�
H[DPSOH�LV�ZLWK�SRWWHU\�DQG�ZRYHQ�EDVNHWV��7KHVH�LWHPV��
ZKLFK�PD\�KDYH�EHHQ�RQO\�IRU�SUDFWLFDO�XVH�RU�IXQFWLRQ��
DUH�DW�WLPHV�H[KLELWHG�DV�SLHFHV�RI�1DWLYH�$PHULFDQ�DUW��
,Q� WKHVH� FDVHV�� ´IRUP� EHFRPHV� PRUH� LPSRUWDQW� WKDQ�
FRQWHQWµ� �$PHV�����������:KHQ�PXVHXP�SURIHVVLRQDOV�
SHUIRUP�WKLV�UHDVVLJQPHQW�RI�SXUSRVH��WKH\�GR�VR�WKURXJK�
WKH�FRQWH[W�RI�WKHLU�RZQ�FXOWXUH�DQG�WKHLU�RZQ�YDOXHV��
QRW� WKURXJK� WKH� YDOXHV� RI� WKH� RULJLQDO� FUHDWRUV� RI� WKH�
REMHFWV��9RJHO������������([KLELWLQJ�1DWLYH�REMHFWV�DV�DUW�
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ZLWKRXW�SURSHU�FRQWH[W�H[SORLWV�WKH�SHRSOH�ZKR�FUHDWHG�
WKH� LWHPV� DQG� LV� WKHUHIRUH� D� FRQWLQXHG� H[SUHVVLRQ� RI�
SRZHU�RYHU�WKRVH�SHRSOH��$PHV����������
� ,Q� FRQWLQXLQJ� WR� H[SORUH� ZK\� QRQ�1DWLYHV�
UHSUHVHQW� 1DWLYH� $PHULFDQV� DV� DUWLIDFWV� WKHPVHOYHV��
RQH�PXVW� H[DPLQH� WKH� JRDOV� RI�PXVHXPV� LQ� H[KLELWLQJ�
FXOWXUDO� LWHPV�� 0XVHXPV� WUDGLWLRQDOO\� SUHVFULEH� WR� WKH�
JRDO� RI� HGXFDWLQJ� DQG� LQIRUPLQJ� WKH� SXEOLF� �$PHULFDQ�
$OOLDQFH� RI� 0XVHXPV� ������� +RZHYHU�� WKLV� JRDO� KDV�
EHHQ�RYHUVKDGRZHG�E\� WKH�ZDQW� WR�HQWHUWDLQ� LQ�RUGHU�
WR� MXVWLI\� WKH�FRVWV�RI�PXVHXPV��$Q�DHVWKHWLF�DSSURDFK�
KDV� FRPH� WR� GRPLQDWH� WKH� H[KLELWLRQ� RI� HWKQRJUDSKLF�
REMHFWV�� WHQGLQJ� WR� SURYLGH� RQO\� PLQLPDO� H[SODQDWLRQV�
RI�WKH�LWHP�RQ�GLVSOD\��*URJQHW������������5DWKHU�WKDQ�
DVVLJQ� LPSRUWDQFH� WR� FXOWXUDO� LGHQWLW\� DVVRFLDWHG� ZLWK�
WKH�REMHFW��PXVHXPV�KDYH� IDYRUHG� WKH�DHVWKHWLF�TXDOLW\�
RI� WKH� LWHP� �0F0DVWHU� �����������7KLV� FRPSOHWH� ODFN�
RI�FXOWXUDO�GHWDLO�LQ�IDYRU�RI�DHVWKHWLF�DSSHDO�GHIHDWV�WKH�
SXUSRVH� RI� HGXFDWLQJ� WKH� SXEOLF� E\� IDLOLQJ� WR� SURYLGH�
´IXUWKHU� LQVLJKW� RU� NQRZOHGJH� DERXW� DQ� DOLHQ� FXOWXUHµ�
�*URJQHW������������%\�QRW�LQFOXGLQJ�LQIRUPDWLRQ�EH\RQG�
WKH�VLPSOH�LGHQWLÀFDWLRQ�RI�DQ�REMHFW��D�PXVHXP�IDLOV�WR�
SURYLGH�PHDQLQJIXO�FRQWH[W�IRU�WKH�LWHP�DQG�IDOOV�VKRUW�
RI�UHSUHVHQWLQJ�DOO�DVSHFWV�RI�FXOWXUH��%D[DQGDOO�����������
:KHQHYHU� PXVHXP� SURIHVVLRQDOV� GR� DWWHPSW� WR�
SURYLGH�DGGLWLRQDO� LQIRUPDWLRQ�� WKHLU�HIIRUWV�DUH� IXUWKHU�
FRPSOLFDWHG�E\� LVVXHV�RI� FXOWXUDO� DIÀOLDWLRQ��:HVWHUQHUV�
FUHDWHG� WKH�JHR�FXOWXUDO� DUHDV� WKDW�DQWKURSRORJLVWV�XVH�
WR�GHÀQH�1DWLYH�$PHULFDQ�JURXSV��7KLV�FUHDWHV�SUREOHPV�
RI� LGHQWLÀFDWLRQ� EHFDXVH� 1DWLYH� JURXSV� KLVWRULFDOO\�
PDGH� XVH� RI� WKH� SK\VLFDO� HQYLURQPHQW�� EXW� WKH\� ZHUH�
QRW�GHÀQHG�E\�WKH�JHRJUDSKLF�DUHD� LQ�ZKLFK�WKH\� OLYHG��
1DWLYH�$PHULFDQV�DUH�ERXQG�FXOWXUDOO\��QRW�JHRJUDSKLFDOO\�
LQ� WKH� ZD\� DQWKURSRORJLVWV� KDYH� JURXSHG� WKHP�
�.URHEHU� ������������ 7KH� XVH� RI� EURDG�� JHRJUDSKLFDO�
DVVRFLDWLRQV� UDWKHU� WKDQ� WULEDO� DVVRFLDWLRQ� VWLOO� GHSHQGV�
RQ�QRQ�1DWLYH� LGHRORJLHV� UDWKHU� WKDQ�1DWLYH�$PHULFDQ�
LGHDV�RI�WULEDO�UHODWLRQ�DQG�FRQWLQXHV�WR�GHWUDFW�IURP�WKH�
LPSRUWDQFH�DVVLJQHG�E\�WKH�1DWLYH�FXOWXUH��2IWHQ�WLPHV��
GXH� WR� WKHVH� JHR�FXOWXUDO� ERXQGDULHV�� GLUHFW� DIÀOLDWLRQ�
UHPDLQV� DPELJXRXV� GXH� WR� GLIIHUHQFHV� LQ� JHRJUDSKLF�
ORFDWLRQ� EHWZHHQ� DQFHVWRUV� DQG� GHVFHQGDQWV�� ,Q� WKHVH�
FDVHV� LW� PXVW� EH� WDNHQ� LQWR� DFFRXQW� WKDW� ZHVWHUQ�
PRYHPHQW�RI�$QJOR�(XURSHDQV� IRUFHG�1DWLYH�$PHULFDQ�
JURXSV� WR� OHDYH� WKHLU� WUDGLWLRQDO� KRPHODQGV� DQG�ZKHUH�
WULEHV�OLYH�QRZ�PD\�QRW�EH�FRQJUXHQW�ZLWK�ZKHUH�WKH\��
RU�WKHLU�DQFHVWRUV�RQFH�OLYHG��
� $OWKRXJK� FRPSOH[�� WKHVH� LVVXHV� FDQ� EHJLQ�
WR� EH� DGGUHVVHG� E\� GHÀQLQJ� DQ� HWKQRJUDSKLF� REMHFW� LQ�
WKH� WHUPV� RI� LWV� SXUSRVH� EHIRUH� LW� EHFDPH� SDUW� RI� D�
PXVHXP� FROOHFWLRQ� DQG� DFNQRZOHGJLQJ� WKDW� WKH� REMHFW�
KDG� D� ´OLIH� RI� LWV� RZQµ� �*URJQHW� ����������� /DFN� RI�
FRQWLQXLW\� IURP�KLVWRULF�DFFRXQWV�RI�1DWLYH�FXOWXUHV�WR�
WKH�ZD\�WKRVH�FXOWXUHV�DUH�SUDFWLFHG�WRGD\�VXJJHVWV�WKDW�

WKHVH� JURXSV� KDYH� JRQH� H[WLQFW� �0F0DVWHU� �����������
0XVHXP�SUDFWLWLRQHUV�PXVW�UHFRJQL]H�WKDW�WKH\�GR�QRW�
KDYH�DEVROXWH�SRZHU�RYHU� WKH� LQWHUSUHWDWLRQ�RI�1DWLYH�
$PHULFDQ� FXOWXUHV� EHFDXVH� WKRVH� FXOWXUHV� VWLOO� H[LVW�
�%D[DQGDOO�����������$�VKLIW�PXVW�EH�PDGH�IURP�YLHZLQJ�
1DWLYH�SHRSOHV�DV�VXEMHFWV�WR�YLHZLQJ�WKHP�ZLWK�UHVSHFW�
WR�WKH�VRYHUHLJQW\�RI�WKHLU�FXOWXUH��VLQFH�$QJOR�(XURSHDQV�
IDLOHG�WR�UHVSHFW�WKH�VRYHUHLJQW\�RI�WKHLU�ODQGV��0F0DVWHU�
����������

5HSDWULDWLRQ�DQG�LWV�&KDOOHQJHV

6RPH� VWHSV� KDYH� DOUHDG\� EHHQ� WDNHQ� LQ� FKDQJLQJ� WKH�
UHODWLRQVKLS�RI�PXVHXPV�DQG�WKHLU�FROOHFWLRQV�RI�1DWLYH�
$PHULFDQ�REMHFWV��7KH�FUHDWLRQ�RI�WKH�1DWLYH�$PHULFDQ�
*UDYHV�3URWHFWLRQ�DQG�5HSDWULDWLRQ�$FW��1$*35$��KDV�
WUDQVIRUPHG�WKH�UHODWLRQVKLS�EHWZHHQ�1DWLYH�$PHULFDQ�
JURXSV� DQG� PXVHXPV�� 7KLV� ODZ� UHTXLUHV� PXVHXPV� WR�
UHSDWULDWH� KXPDQ� UHPDLQV�� VDFUHG� REMHFWV�� DQG� REMHFWV�
DVVRFLDWHG� ZLWK� EXULDOV� ����VW� &RQJUHVV� ������� 6DFUHG�
REMHFWV�� DOWKRXJK� YDJXH�� UHIHUV� WR� FHUHPRQLDO� REMHFWV�
UHTXLUHG�E\�UHOLJLRXV�OHDGHUV�IRU�WUDGLWLRQDO�SUDFWLFHV�DQG�
UHOLJLRQV�����VW�&RQJUHVV��������1DWLYH�SHRSOHV�QRZ�KDYH�
WKH�RSSRUWXQLW\�WR�OD\�FODLP�WR�LWHPV�RI�FXOWXUDO�SDWULPRQ\�
DQG�UHTXHVW�WKH�UHWXUQ�RI�WKHVH�REMHFWV��,Q�DGGLWLRQ��WKH�
ODZ�GHPDQGV�WKDW�WKH�UHSDWULDWLRQ�RI�REMHFWV�ZLOO�EH�GRQH�
ZLWK�FRQVXOWDWLRQ�IURP�́ WULEDO�JRYHUQPHQW�DQG�WUDGLWLRQDO�
UHOLJLRXV� OHDGHUV�µ� JXDUDQWHHLQJ� WKH� FRQVLGHUDWLRQ� RI�
1DWLYH�$PHULFDQ�RSLQLRQ�����VW��&RQJUHVV��������
� +RZHYHU�� WKH� ODZ� LV�QRW�SHUIHFW��6HYHUDO� LVVXHV�
UHYROYH� DURXQG� FODLPV� RI� FXOWXUDO� DIÀOLDWLRQ�� ,Q� VRPH�
FDVHV�� QR� GLUHFW� OLQN� FDQ� EH�PDGH� EHFDXVH� WKHUH� LV� QR�
UHFRUG�RI�FRQQHFWLRQV�EHWZHHQ�DQFLHQW�1DWLYH�$PHULFDQ�
FXOWXUHV� DQG� WKRVH� WKDW� H[LVW� WRGD\�� RU� WKHUH� LV� VLPSO\�
QRW� HQRXJK� GDWD�� 2WKHU� WLPHV�� PXOWLSOH� WULEHV� FODLP�
RZQHUVKLS�RI�WKH�VDPH�LWHP�RU�VHW�RI�KXPDQ�UHPDLQV�DQG�
OHJDO�EDWWOHV�HQVXH��2QH�VXFK�FDVH�EHJDQ�LQ������ZKHQ�
KXPDQ� UHPDLQV�ZHUH� IRXQG� LQ�.HQQHZLFN��:DVKLQJWRQ��
7KH�ERQHV��UHIHUUHG�WR�DV�́ .HQQHZLFN�0DQ�µ�GDWH�EDFN�WR�
������\HDUV�DJR�DQG�ZHUH�FODLPHG�E\�ÀYH�VHSDUDWH�WULEHV�
LQ� WKH� 3DFLÀF� 1RUWKZHVW�� 7KH� TXHVWLRQ� VXUURXQGLQJ�
FXOWXUDO�DIÀOLDWLRQ�FUHDWHG�D�OHJDO�EDWWOH�EHWZHHQ�WKH�ÀYH�
WULEHV� DQG� DQWKURSRORJLVWV��7KH� DQWKURSRORJLVWV� LQ� WKLV�
FDVH� VXHG� WKH� JRYHUQPHQW� IRU� WKH� ULJKW� WR� VWXG\� WKH�
ERQHV�� DUJXLQJ� WKDW� WKH\� FRXOG� UHYHDO� QHZ� LQIRUPDWLRQ�
DERXW� KXPDQ� PLJUDWLRQ� �5DMD� ������� +RZHYHU�� '1$�
WHVWLQJ�UHYHDOHG�VLPLODULWLHV�EHWZHHQ�.HQQHZLFN�0DQ�DQG�
WKH� ÀYH� WULEHV��8QGHU�1$*35$�� WKH� WULEHV� KHOG� ULJKWV�
RYHU�WKH�UHPDLQV��'XH�WR�WKH�ODFN�RI�D�GLUHFW�FRQQHFWLRQ�
WR�DQ\�VLQJOH�WULEH��WKH�ÀYH�WULEHV�DJUHHG�WR�D�MRLQW�FODLP�
DQG� ZRUNHG� WRJHWKHU� WR� UHEXU\� .HQQHZLFN� 0DQ��7KLV�
LV�RQO\�RQH�H[DPSOH�RI� WKH� LVVXHV� VXUURXQGLQJ� FXOWXUDO�
DIÀOLDWLRQ��DQG�WKHUH�LV�QR�́ RQH�VL]H�ÀWV�DOO�VWUDWHJ\µ�WKDW�
PDNHV�VHQVH�IRU�HYHU\�FDVH��5DMD�������
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� 'HVSLWH� WKHVH� GLIÀFXOWLHV�� VRPH� PXVHXPV� DUH�
VWULYLQJ� WR� DLG� LQ� UHSDWULDWLRQ� HIIRUWV��&XUUHQW�PXVHXP�
HWKLFV� IRU� PDQ\� PXVHXPV� VXSSRUW� WKH� PRYH� WRZDUG�
UHSDWULDWLRQ��7KH�FRGH�RI�HWKLFV�FUHDWHG�E\�WKH�$PHULFDQ�
$OOLDQFH� RI� 0XVHXPV� VWDWHV� WKDW� ´FRPSHWLQJ� FODLPV�
RI� RZQHUVKLS� «VKRXOG� EH� KDQGOHG� RSHQO\�� VHULRXVO\��
UHVSRQVLYHO\� DQG� ZLWK� UHVSHFW� IRU� WKH� GLJQLW\� RI� DOO�
SDUWLHV� LQYROYHG�µ� DV� ZHOO� DV� UHTXLULQJ� WKDW� DOO� DIÀOLDWHG�
PXVHXPV� IROORZ� DOO� DSSOLFDEOH� ´ORFDO�� VWDWH�� RU� IHGHUDO�
ODZVµ��$PHULFDQ�$OOLDQFH�RI�0XVHXPV��������7KLV�VXSSRUW�
KDV�FUHDWHG�DQ�DYHQXH� IRU�1DWLYH�$PHULFDQV� WR�SXUVXH�
UHFODLPLQJ�FRQWURO�RYHU�WKH�REMHFWV�WKDW�KDYH�EHHQ�XVHG�
E\�PXVHXPV�WR�UHSUHVHQW�WKHLU�FXOWXUH��$JDLQ��WKLV�LGHDO�
RI� UHSDWULDWLQJ� VDFUHG� REMHFWV� LV� QRW� ZLWKRXW� ÁDZ��7KH�
SURFHVV� IRU�SURYLQJ�FXOWXUDO�DIÀOLDWLRQ� LV�QRW�DOZD\V�WKH�
HDVLHVW�DQG�PXVHXPV�DUH�RIWHQ�XQZLOOLQJ�WR�SDUW�ZLWK�WKHLU�
FROOHFWLRQV��$V�SRLQWHG�RXW�E\�0LFKDHO�$PHV�������������
´1DWLYH�SHRSOH� DUH� VDFUHG� WR�PXVHXP�HWKQRORJLVWVµ� LQ�
WKDW�PXVHXP�DQWKURSRORJLVWV�SODFH�VSHFLDO�YDOXH�RQ�WKH�
1DWLYH�REMHFWV�LQ�WKHLU�SRVVHVVLRQ�DQG�PD\�ÀQG�LW�GLIÀFXOW�
WR�JLYH�XS�WKHLU�DXWKRULW\�RYHU�WKHVH�REMHFWV��
� $OWKRXJK�1$*35$�UHTXLUHV�PXVHXPV�WR�UHWXUQ�
KXPDQ�UHPDLQV�DQG�DVVRFLDWHG�LWHPV��PDQ\�HWKQRJUDSKLF�
REMHFWV�UHPDLQ�LQ�WKH�SRVVHVVLRQ�RI�PXVHXPV�GXH�WR�WKH�
FRPSOLFDWLRQV�DQG�LVVXHV�VXUURXQGLQJ�FXOWXUDO�DIÀOLDWLRQ��
7KH�TXHVWLRQ�WKHQ�LV��+RZ�FDQ�WKHVH�REMHFWV�EH�GLVSOD\HG�
LQ�D�ZD\�WKDW�UHVSHFWV�WKH�FXOWXUH�WKH\�FDPH�IURP"�7KH�
DQVZHU�LV�WR�FUHDWH�DQG�LPSOHPHQW�D�ELFXOWXUDO�SHUVSHFWLYH�
WKDW�DOORZV�WKH�YRLFH�RI�WKH�1DWLYH�FXOWXUH�WR�EH�KHDUG�
WKURXJK� WKHLU� RZQ� LQWHUSUHWDWLRQ��7KLV� GRHV� QRW�PHDQ��
KRZHYHU��WKH�FRPSOHWH�GHVWUXFWLRQ�RI�HWKQRJUDSKLF�IDFW�
DQG�KLVWRULF�LQWHUSUHWDWLRQ�E\�QRQ�1DWLYHV��5DWKHU��LW�LV�D�
SURFHVV�RI�DVNLQJ�KRZ�WKHVH�WZR�SHUVSHFWLYHV�EXLOG�XSRQ�
RQH�DQRWKHU�WR�FUHDWH�D� IXOOHU�SLFWXUH� �$PHV�����������
8VLQJ� WKLV� SHUVSHFWLYH� GRHV� QRW� PHDQ� WKDW� PXVHXP�
HWKQRORJLVWV�FDQ�QR� ORQJHU� WDON�DERXW�RWKHU�SHRSOHV�� LW�
PHDQV� WKDW� WKH\�FDQ�QR� ORQJHU�VSHDN� IRU� WKRVH�SHRSOH�
�$PHV������������7KH�NH\�WR�D�ELFXOWXUDO� LQWHUSUHWDWLRQ�
LV�WR�UHFRJQL]H�WKH�VKDUHG�KLVWRU\�RI�1DWLYH�$PHULFDQV�
DQG�:HVWHUQHUV� DQG� WR� HYDOXDWH� WKH� WZR� SHUVSHFWLYHV�
WRJHWKHU�ZLWKLQ�PXVHXP�H[KLELWV�

7KH�%LFXOWXUDO�3HUVSHFWLYH

$IWHU� DFFHSWLQJ� WKH� LPSRUWDQFH� RI� ERWK� WKH�:HVWHUQ�
PXVHXP� DQG� 1DWLYH� $PHULFDQ� SHUVSHFWLYH�� PXVHXP�
SURIHVVLRQDOV� FDQ� EHJLQ� WR� FUHDWH� H[KLELWV� EDVHG� RQ�
D� ELFXOWXUDO� SHUVSHFWLYH�� 7KLV� LQWHUSUHWDWLRQ� FDQ� EH�
FUHDWHG� E\� ÀUVW� UHFRJQL]LQJ� WKDW� 1DWLYH� $PHULFDQ�
FXOWXUHV� VWLOO� H[LVW��2QH�ZD\� WR� DFFRPSOLVK� WKLV� WDVN� LV�
WR� LQFOXGH�WKH�HWKQRJUDSKLF�SUHVHQW�ZLWKLQ�H[KLELWV��%\�
FRQWLQXLQJ�WKH�GLVFXVVLRQ�RI�1DWLYH�KLVWRU\�EH\RQG�WKH�
WUDGLWLRQDO�H[SODQDWRU\�HQG�DW�5HPRYDO��FRQWLQXLW\�FDQ�EH�
GHPRQVWUDWHG� WKURXJK� OLQNV� EHWZHHQ�1DWLYH�$PHULFDQ�
FXOWXUHV�RI�WKH�SDVW�DQG�FRQWHPSRUDU\�FXOWXUHV��([KLELWLQJ�

WKH� SDVW� DQG� SUHVHQW� WRJHWKHU� EULGJH� WKH� GLVMXQFWLRQ�
WKDW�RFFXUV� LQ�PDQ\�PXVHXPV��6HFRQG��H[KLELWRUV�PXVW�
VWRS� WKH� FRQWUDVWLQJ� RI� LQGLJHQRXV� SHRSOH� WR�:HVWHUQ�
FXOWXUH�� %\� FRPSDULQJ� WKH� WZR� FXOWXUHV�� PXVHXPV� ULVN�
FUHDWLQJ�1DWLYH�$PHULFDQV�DV�D�SULPLWLYH�́ RWKHUµ�LQVWHDG�
RI�D�FXOWXUH�RI�WKHLU�RZQ�WR�EH�HYDOXDWHG�E\�WKHLU�RZQ�
YDOXHV� �&XUWLV� ���������� )LQDOO\�� PXVHXP� SURIHVVLRQDOV�
FDQ� FUHDWH� D� ELFXOWXUDO� LQWHUSUHWDWLRQ� RI� REMHFWV� E\�
GLUHFWO\� FRQVXOWLQJ� DQG� ZRUNLQJ� ZLWK� 1DWLYH� SHRSOHV��
5DWKHU�WKDQ�WU\�WR�LQWHUSUHW�WKH�HPLF�SRLQW�RI�YLHZ�DORQH��
PXVHXP� SURIHVVLRQDOV� VKRXOG� OLVWHQ� WR� WKH� ´LQVLGHUVµ�
�$PHV�����������$VNLQJ�WKH�PHPEHUV�RI�D�VSHFLÀF�1DWLYH�
$PHULFDQ�JURXS�KRZ�WKH\�LQWHUSUHW�WKH�LPSRUWDQFH�RI�DQ�
REMHFW�UHODWHG�WR�WKHLU�FXOWXUH�DQG�WKHQ�XVLQJ�WKH�1DWLYH�
SHUVRQ·V�RZQ�ZRUGV�LQ�DQ�H[KLELW�FDQ�FUHDWH�D�SHUVSHFWLYH�
RI�WKH�FXOWXUH�UHODWLYH�WR�1DWLYH�YRLFH��&XUWLV�����������
0XVHXP�SURIHVVLRQDOV�FDQ�WKHQ�FRPELQH�WKLV�SHUVSHFWLYH�
ZLWK�WKH�VFLHQWLÀF�RU�DUFKDHRORJLFDO�GDWD�DVVRFLDWHG�ZLWK�
DQ�REMHFW��%\�FRPELQLQJ�ERWK�LQWHUSUHWDWLRQV�RI�DQ�REMHFW��
PXVHXPV�KLJKOLJKW�WKH�UHODWLRQ�EHWZHHQ�1DWLYH�DQG�QRQ�
1DWLYH�JURXSV�DQG�KRZ�WKHLU�LQWHUDFWLRQV�FKDQJHG�ERWK�
$PHULFDQ�DQG�1DWLYH�$PHULFDQ�VKDUHG�KLVWRULHV�
� %\�UHOLQTXLVKLQJ� WKH�VHOI�FODLPHG�GRPLQDQFH�RI�
WKH� PXVHXP� DQG� UHFRJQL]LQJ� WKH� VWLOO�OLYLQJ� FXOWXUH� �RI�
1DWLYH� $PHULFDQV�� H[KLELWRUV� LQFUHDVH� WKHLU� ZHDOWK�
RI� NQRZOHGJH� ZKLOH� EHJLQQLQJ� WKH� GHFRORQL]DWLRQ� � RI�
LQGLJHQRXV� SHRSOHV� �,VVDF� ����������� $JDLQ�� LW� LV�
LPSRUWDQW� IRU�PXVHXP�SUDFWLWLRQHUV�WR�UHPHPEHU�WKDW�
WKH�VLJQLÀFDQFH�RI�D�ELFXOWXUDO�SHUVSHFWLYH�OLHV�LQ�LQFOXGLQJ�
ERWK� LQWHUSUHWDWLRQV� RI� FXOWXUDO� REMHFWV� DQG� EULQJLQJ�
DWWHQWLRQ�WR�KRZ�1DWLYH�$PHULFDQ�FXOWXUH�KDV�FKDQJHG�
RYHU� WLPH� VLQFH� WKH� DUULYDO� RI� (XURSHDQV��$V� QRWHG� E\�
%RDV�� FXOWXUHV� FKDQJH� RYHU� WLPH� DQG� DUH� LQ� D� FRQVWDQW�
VWDWH� RI� ÁX[� �%RDV� �����������$� ELFXOWXUDO� SHUVSHFWLYH�
VHUYHV� WR� GLVPDQWOH� WKH� URPDQWLFL]HG� QRVWDOJLD� RI� WKH�
$PHULFDQ� ,QGLDQ� DQG� UHFRJQL]H� WKH� FKDQJHV� LQ� 1DWLYH�
$PHULFDQ�FXOWXUH�IURP�SDVW�WR�SUHVHQW�

7DQJLEOH�DQG�,QWDQJLEOH�&XOWXUH

$QRWKHU� LPSRUWDQW� FRPSRQHQW� RI� WKH� ELFXOWXUDO�
DSSURDFK� LV� UHFRJQL]LQJ� WKH� FRQQHFWLRQ� EHWZHHQ�
WDQJLEOH� DQG� LQWDQJLEOH� FXOWXUH��7DQJLEOH� FXOWXUH� UHIHUV�
WR� WKH� WDQJLEOH� REMHFWV� WKDW� DUH� XVHG� WR� UHSUHVHQW� D�
FXOWXUH�DQG� IUHTXHQWO\�GLVSOD\HG� LQ�PXVHXPV�� ,QWDQJLEOH�
FXOWXUH� LQFOXGHV�´NQRZOHGJH�� EHOLHI� V\VWHPV�� WHFKQLTXHV�
RI�WKH�ERG\��>DQG@�SHUIRUPDQFHµ��.LUVKHQEODWW�*LPEOHWW�
����������� ,QWDQJLEOH� FXOWXUH� UHVLGHV� LQ� OLYLQJ� SHRSOH�
ZKR� SUDFWLFH� WKH� FXOWXUH��7DQJLEOH� REMHFWV�PD\� FRQWDLQ�
PXOWLSOH�OD\HUV�RI�LQWDQJLEOH�LQIRUPDWLRQ�WKDW�PD\�QRW�EH�
DYDLODEOH� EDVHG�RQ� WKH� YLHZLQJ� WKH�REMHFW� DORQH��:KHQ�
WKH� FRQQHFWLRQ� EHWZHHQ� WKHVH� WZR� W\SHV� RI� FXOWXUH�
LV� LJQRUHG�� WKH� SK\VLFDO� REMHFW� ORVHV� LWV� VLJQLÀFDQFH�
�.LUVKHQEODWW�*LPEOHWW� ����������� $OWKRXJK� PXVHXPV�
GR� QRW� KDYH� DFFHVV� WR� WKLV� LQWDQJLEOH� FXOWXUH� WKURXJK�
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WKHLU� RZQ� DELOLW\�� WKLV� GRHV� QRW� PHDQ� WKH� LQWDQJLEOH�
FXOWXUH� KDV� GLVDSSHDUHG� RU� LV� FRPSOHWHO\� LQDFFHVVLEOH�
�.LUVKHQEODWW�*LPEOHWW� ����������� %ULGJLQJ� WKH� JDS�
EHWZHHQ� WKH� WDQJLEOH� DQG� LQWDQJLEOH� UHTXLUHV� ZRUNLQJ�
ZLWK�1DWLYH� SHRSOHV� LQ� RUGHU� WR� JLYH� UHOHYDQW� FXOWXUDO�
FRQWH[W�WR�WKH�FROOHFWLRQV�RQ�GLVSOD\��7KLV�FRQQHFWLRQ�FDQ�
EH�H[KLELWHG�E\�XVLQJ�WKH�ZRUGV�RI�1DWLYH�$PHULFDQV�LQ�
WKH�H[KLELW�DQG�E\�PHUJLQJ�WKHLU�FXOWXUDO� LQWHUSUHWDWLRQ�
ZLWK� WKH� HWKQRJUDSKLF� LQWHUSUHWDWLRQ� WUDGLWLRQDOO\� KHOG�
E\�PXVHXPV��$OWKRXJK�PDNLQJ� WKH� LQWDQJLEOH� FXOWXUH�RI�
D� JURXS� WDQJLEOH� LV� PHDQLQJIXO� LQ� FUHDWLQJ� D� ELFXOWXUDO�
SHUVSHFWLYH��FHUWDLQ�DVSHFWV�RI�LQWDQJLEOH�FXOWXUH�FDQQRW�
EH�H[SHFWHG�WR�DOZD\V�EH�VKDUHG��6RPH�REMHFWV�RQ�GLVSOD\�
DUH�VWLOO�FRQVLGHUHG�VDFUHG�E\�FHUWDLQ�1DWLYH�SHRSOHV�DQG�
KDYH�VDFUHG�NQRZOHGJH�VXUURXQGLQJ�WKHP��7KLV�LQWDQJLEOH�
NQRZOHGJH� EHORQJV� WR� WKH� 1DWLYH� SHUVRQ� DQG� LW� LV� XS�
WR� WKHP� ZKHWKHU� RU� QRW� VXFK� LQIRUPDWLRQ� PDNHV� WKH�
WUDQVLWLRQ�IURP�LQWDQJLEOH�WR�D�WDQJLEOH�GLVSOD\��$V�QRWHG�
E\�7LPP\�7KRPSVRQ�� D� FHUHPRQLDO� OHDGHU� ZLWKLQ� WKH�
0XVFRJHH�1DWLRQ��VRPH�HOGHUV�PLJKW�GLVDJUHH�ZLWK�WKH�
GLVSOD\LQJ�RI�FHUWDLQ�REMHFWV�ZKLOH�7KRPSVRQ�KLPVHOI�PD\�
QRW�PLQG�H[KLELWLQJ�WKHP��GHSHQGLQJ�RQ�WKH�REMHFW��5HLOO\�
����������2QH�VXFK�VLWXDWLRQ�RFFXUUHG�DW�WKH�8QLYHUVLW\�
RI� %ULWLVK�&ROXPELD�0XVHXP�RI�$QWKURSRORJ\� LQ� ������
7KH�PXVHXP�LQYLWHG�WKH�+DLGD�SHRSOH�WR�UDLVH�D�WRWHP�
SROH� LQ� WKH�PXVHXP� WKDW�ZDV� FDUYHG� E\� D�PHPEHU� RI�
WKHLU� RZQ� WULEH��:KLOH� PDQ\� LQ� WKH� WULEH� DSSUHFLDWHG�
WKH�RSSRUWXQLW\� WR�GLVSOD\� WKHLU� KHULWDJH�� RWKHU�1DWLYH�
SHRSOH�PRFNHG�WKH�UDLVLQJ�RI�WKH�WRWHP�SROH��UHVHQWIXO�RI�
LW�EHLQJ�SXW�RQ�GLVSOD\��$PHV�������������
� ,Q�VRPH�FDVHV��WKH�NQRZOHGJH�DVVRFLDWHG�ZLWK�DQ�
REMHFW�PD\�EH�HVRWHULF��EHORQJLQJ�WR�RQO\�D�IHZ�GLVWLQFW�
LQGLYLGXDOV��7KLV� IRUP�RI�NQRZOHGJH� LV�QRW�PHDQW� WR�EH�
NQRZQ�E\�RWKHUV�DQG�VKDULQJ�VXFK�NQRZOHGJH�PD\�UHVXOW�
LQ�QHJDWLYH�UHSHUFXVVLRQV�DQG�EURNHQ�WDERRV��6LWXDWLRQV�
FRQFHUQLQJ� HVRWHULF� NQRZOHGJH� PD\� PDNH� VKDULQJ� WKH�
LQWDQJLEOH� NQRZOHGJH� DQ� LPSRVVLELOLW\�� 0XVHXPV� PXVW�
UHVSHFW� WKH� GHFLVLRQ� RI� 1DWLYH� $PHULFDQ� SHRSOHV� WR�
GLVFORVH�RU�QRW�GLVFORVH�WKHLU�VDFUHG�NQRZOHGJH��,Q�WKHVH�
FDVHV��WKH�LQWDQJLEOH�ZLOO�VWD\�LQWDQJLEOH��
� 3UHVHQWLQJ� FXOWXUDO� REMHFWV� LQ� FDVHV� ZKHUH�
D�1DWLYH� JURXS� GRHV� QRW�ZLVK� WR� SDUWLFLSDWH� FDQ� EH� D�
GLIÀFXOW� EDODQFLQJ� DFW�� ,Q� WKHVH� VLWXDWLRQV� ZKHUH� LWHPV�
DUH�VWLOO�SXW�RQ�GLVSOD\��PXVHXPV�PXVW�SUHVHQW�WKHLU�RZQ�
SHUVSHFWLYH�ZKLOH�UHFRJQL]LQJ�WKH� OLPLWDWLRQV�DVVRFLDWHG�
ZLWK� WKH� H[KLELW� DQG� FRQYH\LQJ� VFKRODUO\� WUDQVSDUHQF\�
�9RJHO�����������

,Q�6XPPDU\

:LWK� WKH� LQWHQWLRQ�RI� FUHDWLQJ� D�ELFXOWXUDO� SHUVSHFWLYH��
PXVHXP�SUDFWLWLRQHUV�PXVW�UHVLVW�WKH�WUDGLWLRQDO�SUDFWLFH�
RI�ZULWLQJ�D�XQLOLQHDO�QDUUDWLYH��3UHVHQWLQJ�H[KLELWV�ZLWK�
D�:HVWHUQ� YDOXH� DORQH� FDQ� FDXVH� PLVLQWHUSUHWDWLRQ� RI�
REMHFWV� DQG� H[FOXGH� ZKDW� LV� WUXO\� LPSRUWDQW� DERXW� DQ�

REMHFW� WR� WKH� 1DWLYH� SHRSOH� LW� FDPH� IURP� �+RXOLKDQ�
����������� ,QVWHDG�� ERWK� 1DWLYH� DQG� QRQ�1DWLYH�
LQWHUSUHWDWLRQV� VKRXOG�EH� WDNHQ� LQWR�FRQVLGHUDWLRQ�DQG�
GLVSOD\HG�WRJHWKHU�LQ�WKH�FRQWH[W�RI�WKHLU�VKDUHG�KLVWRU\��
%\� JLYLQJ� WKH� DXWKRULW\�RI� WKHLU� RZQ� FXOWXUH� WR�1DWLYH�
JURXSV�ZLWKLQ�WKH�PXVHXP�VHWWLQJ��H[KLELWRUV�DQG�1DWLYH�
SHRSOH� WRJHWKHU� FDQ� FUHDWH� DFFHVV� WR� PDWHULDO� WKDW�
PD\� H[LVW� ZLWKLQ� 1DWLYH�$PHULFDQ� FXOWXUH� WKDW� LV� QRW�
FRQFHLYHG�E\�:HVWHUQ�LGHDOV��+RXOLKDQ�����������
� ,Q�WKH�LQWHUHVW�RI�WKH�UHVSHFWIXO�UHSUHVHQWDWLRQ�RI�
1DWLYH�$PHULFDQ�FXOWXUH�DQG�WKH�HGXFDWLRQ�RI�WKH�SXEOLF��
LW�LV�LQ�WKH�EHVW�LQWHUHVW�RI�WKH�PXVHXP�WR�ZRUN�WRZDUG�
FRRSHUDWLRQ� ZLWK� 1DWLYH� $PHULFDQV� DQG� SRVVLEOH� FR�
GLUHFWLRQ�RI�H[KLELWV��%\�FRPELQLQJ�1DWLYH�SHUVSHFWLYHV�
ZLWK� HWKQRJUDSKLF� LQIRUPDWLRQ�� PXVHXP� SURIHVVLRQDOV�
FDQ� FUHDWH� FRQWLQXLW\� WKDW� UHYHDOV� WKH�H[WDQW�QDWXUH�RI�
1DWLYH�FXOWXUHV�DQG�UHPRYH�LQGLJHQRXV�SHRSOHV�IURP�WKH�
VLQJXODU��FRORQL]LQJ�QDUUDWLYH�WKDW�WKH\�KDYH�EHHQ�IRUFHG�
WR�EH�D�SDUW�RI�LQ�WKH�:HVWHUQ�PXVHXP�ZRUOG�

&DVH�6WXG\��́ :H�:DON�LQ�7ZR�:RUOGVµ

7KH�+LVWRULF�$UNDQVDV�0XVHXP�LQ�/LWWOH�5RFN��$UNDQVDV�
VHUYHV� DV� DQ� H[DPSOH� RI� WKH� FUHDWLRQ� RI� D� ELFXOWXUDO�
SHUVSHFWLYH� ZLWKLQ� D� 1DWLYH�$PHULFDQ� +LVWRU\� H[KLELW��
3DUW� RI� WKH� PXVHXP·V� SXUSRVH� LV� WR� LQWHUSUHW� DQG�
UHSUHVHQW� WKH� KLVWRU\�RI� HDUO\�$UNDQVDQV��7KLV� LV� SDUWO\�
GRQH� E\� XVLQJ� DFWRUV�ZKR�ZRUN� LQ� WKH� RQVLWH� KLVWRULF�
EXLOGLQJV�LQWHUSUHWLQJ�HDUO\�$UNDQVDV�KLVWRU\�IRU�YLVLWRUV��
7KH�&URPZHOO�1DWLYH�$PHULFDQ�*DOOHU\� FRQWLQXHV� WKLV�
PLVVLRQ�E\�LQWHUSUHWLQJ�WKH�1DWLYH�$PHULFDQ�SUHVHQFH�LQ�
$UNDQVDV��)LJXUH����

�

� 3ODQV�IRU�WKH�́ :H�:DON�LQ�7ZR�:RUOGVµ�H[KLELW�
EHJDQ�LQ������DQG�WRRN�WKUHH�DQG�D�KDOI�\HDUV�WR�FRPSOHWH��
'U�� 6ZDQQHH� %HQQHWW�� WKH� &KLHI� &XUDWRU�� RYHUVDZ� WKH�
FUHDWLRQ�RI�WKH�H[KLELW�IURP�WKH�EHJLQQLQJ��$FFRUGLQJ�WR�

)LJXUH����7KH�́ :H�:DON�LQ�7ZR�:RUOGVµ�H[KLELW�ZDV�GHVLJQHG�WR�
LQFOXGH�WKH�1DWLYH�$PHULFDQ�YRLFH��
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%HQQHWW��WKH�PDLQ�JRDO�RI�WKH�H[KLELW�ZDV�WR�LQFOXGH�WKH�
1DWLYH�$PHULFDQ�YRLFH�DQG�KH�EHOLHYHV�WKH�H[KLELW�PHW�
WKDW�JRDO��
� :KHQ� WKH� LGHD� RI� WKH� H[KLELW� ÀUVW� EHJDQ��
%HQQHWW�DQG�RWKHU�PXVHXP�PHPEHUV�GHFLGHG�WKH�EHVW�
ZD\�WR�LQFOXGH�WKH�1DWLYH�$PHULFDQ�YRLFH�ZDV�WR�ZRUN�
GLUHFWO\�ZLWK�WKH�WKUHH�$UNDQVDV�WULEHV��4XDSDZ��&DGGR��
DQG� 2VDJH�� LQGLJHQRXV� JURXSV� ZKR� IRUPHUO\� RFFXSLHG�
ZKDW� LV�WRGD\�$UNDQVDV��:KHQ�,�DVNHG�'U��%HQQHWW�KRZ�
KH�FRQWDFWHG�WKH�1DWLYH�JURXSV��KH�LQIRUPHG�PH�WKDW�WKH�
PXVHXP� KDV� KDG� D� ORQJ� UHODWLRQVKLS�ZLWK� WKH�4XDSDZ�
VLQFH�WKH�FUHDWLRQ�RI�DQ�HDUOLHU�H[KLELW�LQ������
� :KHQ� FUHDWLQJ� WKH� FXUUHQW� 1DWLYH� $PHULFDQ�
JDOOHU\�� %HQQHWW� HPSKDVL]HG� WKH� LPSRUWDQFH� RI� 1DWLYH�
$PHULFDQV� LQWHUSUHWLQJ� WKHLU� RZQ� KLVWRU\�� +H� ZDV�
FRQFHUQHG� ZLWK� KRZ� WKH� VWRU\� ZDV� QHYHU� WROG� IURP�
WKH� 1DWLYH� $PHULFDQ� SHUVSHFWLYH�� LQFOXGLQJ� HYHQ� WKH�
PRVW� PXQGDQH� GHWDLOV�� ,QVWHDG�� LW� ZDV� DOZD\V� WROG� E\�
$QJOR�(XURSHDQ�DXWKRUV��,Q�WKH�JDOOHU\��1DWLYH�KLVWRU\�LV�
LQWHUSUHWHG�WKURXJK�WKH�ZRUGV�RI�1DWLYH�VFKRODUV��
� &UHDWLQJ� WKH� H[KLELW� EHJDQ� ZLWK� FUHDWLQJ�
DGYLVRU\�FRPPLWWHHV�FRPSRVHG�RI�UHSUHVHQWDWLYHV�IURP�
WKH�4XDSDZ��&DGGR��DQG�2VDJH�WULEHV��,Q�RUGHU�WR�EXLOG�
WKH�FRPPLWWHHV��WKH�PXVHXP�DSSOLHG�WR�WKH�FKDLUSHUVRQ�
RI� WKH� WULEH��7KH� FKDLUSHUVRQ� WKHQ� UHTXHVWHG� DSSURYDO�
IURP� WKH�HOGHUV�ZKR� WKHQ� VHOHFWHG� UHSUHVHQWDWLYHV� IRU�
WKH�WULEH��7KH�DGYLVRU\�ERDUG�DOVR�LQFOXGHG�D�FRQVXOWDQW�
IURP� WKH� 1DWLRQDO� 0XVHXP� RI� WKH� $PHULFDQ� ,QGLDQ�
�10$,��ORFDWHG�LQ�:DVKLQJWRQ�'�&��ZKR�ZDV�DSSURYHG�
E\�WKH�WULEHV�
� 2QFH� WKH� DGYLVRU\� FRPPLWWHHV� ZHUH� IRUPHG��
PXVHXP�SURIHVVLRQDOV��OLNH�'U��%HQQHWW��WKHQ�DVNHG�WKHP�
WR� GHÀQH� WKH� JRDOV� RI� WKH� H[KLELW��7RJHWKHU�� WKH� WULEDO�
DGYLVRUV�GHFLGHG�WR�IRFXV�RQ�RYHUDUFKLQJ�WKHPHV�DOUHDG\�
FRYHUHG� E\� KLVWRULDQV� LQFOXGLQJ�1DWLYH� FXOWXUH�� FRQWDFW�
ZLWK� (XURSHDQV�� GLVHDVH�� UHPRYDO�� DQG� FXOWXUDO� UHQHZDO�
VSHFLÀF� WR�$UNDQVDV��7KH\� GLG� QRW� SODQ� WR� FRPSOHWHO\�
UHZULWH� WKH� QDUUDWLYH�� EXW� LQVWHDG� WR� XVH� WKH� DOUHDG\�
H[LVWLQJ�QDUUDWLYH�DQG�WHOO�LW�WKURXJK�WKHLU�SHUVSHFWLYH�DV�
1DWLYH�$UNDQVDQV���
� :LWK� KLVWRULF� HYHQWV� FKRVHQ�� VHOHFWLRQ� RI�
REMHFWV�EHJDQ��2EMHFWV�ZHUH�FKRVHQ�EDVHG�RQ�ZKDW�WKH�
DGYLVRU\�FRPPLWWHHV�EHOLHYHG�ZHUH�HPEOHPDWLF�RI�WKHLU�
FXOWXUH��0RVW�RI�WKH�LWHPV�GLVSOD\HG�LQ�WKH�H[KLELW�ZHUH�
HLWKHU� ERUURZHG� IURP� WKH� 6PLWKVRQLDQ� RU� GRQDWHG� E\�
WKH�WULEHV� LQYROYHG��1RW�DOO�RI� WKH�REMHFWV�ZHUH�VWULFWO\�
1DWLYH�$PHULFDQ�� VXFK� DV� 6SDQLVK�ZHDSRQV��7KH� XVH� RI�
WKHVH� REMHFWV� DORQJ� ZLWK� WKH� 1DWLYH� $PHULFDQ� LWHPV�
LV� PHDQW� WR� HPSKDVL]H� WKH� VKDUHG� KLVWRU\� RI� 1DWLYHV�
DQG� $QJOR�(XURSHDQV�� 'U�� %HQQHWW� LQIRUPHG� PH� WKDW�
ERWK� HWKQRJUDSKLF� HYLGHQFH� DQG� 1DWLYH� $PHULFDQ�
LQWHUSUHWDWLRQV� ZHUH� XVHG� LQ� WKH� GLVSOD\� RI� REMHFWV��
0HPEHUV�IURP�WKH�WULEHV�LQWHUSUHWHG�PXFK�RI�WKH�PDWHULDO�
FXOWXUH�LWHPV�VXFK�DV�EHDGZRUN�DQG�FORWKLQJ�WKDW�DFW�DV�

YLVXDO� VLJQDJH� LOOXVWUDWLQJ� 1DWLYH� FXOWXUH�� 2WKHU� LWHPV��
VXFK� DV� QRQ�1DWLYH� ZHDSRQV� DQG� RWKHU�PDWHULDO� ZHUH�
LQWHUSUHWHG�E\�FXUDWRUV�XVLQJ�HWKQRJUDSKLF�HYLGHQFH�
� 6RPH� LWHPV� LQ� WKH� H[KLELW� DUH� IURP� &DGGR�
EXULDOV� DQG�KDYH�EHHQ�UHSDWULDWHG�XQGHU�1$*35$�DQG�
DUH� GLVSOD\HG� ZLWK� WKH� DSSURYDO� IURP� &DGGR� SHRSOHV��
3LHFHV� ERUURZHG� IURP� WKH� 10$,�� ZKHWKHU� WKH\� KDG�
DOUHDG\�EHHQ�UHSDWULDWHG�RU�QRW��ZHUH�DOVR�JLYHQ�DSSURYDO�
E\�WKH�WULEHV�EHIRUH�WKH\�ZHUH�GLVSOD\HG��
� :KHQ�ZDONLQJ� WKURXJK� WKH� H[KLELW�� WKH� XVH�RI�
D� ELFXOWXUDO� SHUVSHFWLYH� EHFRPHV� REYLRXV�� (DFK� SDQHO�
EHJLQV�ZLWK�WKH�LQWHUSUHWDWLRQ�RI�DQ�KLVWRULFDO�HYHQW�E\�D�
1DWLYH�$PHULFDQ�VFKRODU�LQ�WKHLU�RZQ�ZRUGV��7KH�FXOWXUDO�
DIÀOLDWLRQ�RI�WKH�DXWKRU�LV�ZULWWHQ�LQ�SDUHQWKHVLV�DIWHU�WKHLU�
QDPH��7KLV�LV�WKHQ�IROORZHG�E\�HWKQRJUDSKLF�LQIRUPDWLRQ�
WKDW� LV� WUDGLWLRQDOO\�VHHQ� LQ�PXVHXP�H[KLELWV��)LJXUH�����
7KLV� SDWWHUQ� FRQWLQXHV� WKURXJKRXW� WKH� HQWLUHW\� RI� WKH�
H[KLELW��7KH� SDLULQJ� RI� WKHVH� WZR� SHUVSHFWLYHV� IXUWKHU�
GHPRQVWUDWHV�WKH�VKDUHG�KLVWRU\�RI�$QJOR�(XURSHDQV�DQG�
1DWLYH�SHRSOHV��$V�'U��%HQQHWW� VDLG��XVLQJ�1DWLYH�YRLFH�
GRHV� QRW�PHDQ� WKDW�$QJOR�(XURSHDQV� FDQQRW� LQWHUSUHW�
KLVWRU\��LW�VLPSO\�PHDQV�WKDW�1DWLYH�JURXSV�KDYH�D�ULJKW�
WR�LQWHUSUHW�WKHLU�RZQ�KLVWRU\�

)LJXUH� ���7KLV� SDQHO� H[HPSOLÀHV� KRZ� WKH� H[KLELW� XVHV� ERWK�
WKH�ZRUGV�RI� WULEH�PHPEHUV�� DV�ZHOO� DV� WKH� LQWHUSUHWDWLRQ�RI�
HWKQRJUDSKHUV���
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� 7DNHQ�DV�D�ZKROH��WKH�H[KLELW�PHHWV�WKH�JRDO�RI�
FUHDWLQJ�D�ELFXOWXUDO�SHUVSHFWLYH��2EMHFWV�IURP�WKH�WULEHV�
DQG� WKH� 6PLWKVRQLDQ� DUH� GLVSOD\HG� VLGH� E\� VLGH�� XVLQJ�
ERWK� HWKQRJUDSKLF� DQG� 1DWLYH� LQWHUSUHWDWLRQV�� (YHU\�
SDQHO�WHOOV�WKH�KLVWRU\�RI�1DWLYH�$PHULFDQV�WKURXJK�WKH�
ZRUGV�RI� WKH� WULEDO�PHPEHUV� WKHPVHOYHV�ZLWK� VXSSRUW�
RI� HWKQRJUDSKLF� DFFRXQWV�� $QWKURSRORJLVWV�� PXVHXP�
SURIHVVLRQDOV��DQG�1DWLYH�$PHULFDQV�DOO�ZRUNHG�WRJHWKHU�
WR� WHOO� WKH� VWRU\� RI� WKH� 2VDJH�� &DGGR�� DQG� 4XDSDZ�
H[SHULHQFHV� LQ�$UNDQVDV�� )LQDOO\�� WKH� H[KLELW� FORVHV� E\�
GLVSOD\LQJ�HYLGHQFH�RI�FXOWXUDO�UHQHZDO�DQG�FRQWLQXDWLRQ��
7KLV� GLVSOD\� LQFOXGHV�PDWHULDO� FUHDWHG� E\� FXUUHQW� WULEH�
PHPEHUV�VXFK�DV�D�KHDGGUHVV�ZLWK�0LFNH\�0RXVH�LQ�WKH�
FHQWHU��7KHUH�DUH�DOVR�WKUHH�LQWHUDFWLYH�VFUHHQV�WKDW�SOD\�
LQWHUYLHZV�ZLWK�PHPEHUV�IURP�HDFK�WULEH��%\�HQGLQJ�WKH�
H[KLELW�ZLWK�HYLGHQFH�RI�WKH�FXOWXUDO�FRQWLQXDWLRQ�RI�WKH�
WKUHH�WULEHV��WKH�LGHD�WKDW�1DWLYH�$PHULFDQV�DUH�H[WLQFW�
LV�FKDOOHQJHG�

'LVFXVVLRQ�DQG�&RQFOXVLRQ

7KH�+LVWRULF�$UNDQVDV�0XVHXP�SURYLGHV�HYLGHQFH� WKDW�
FUHDWLQJ� D� ELFXOWXUDO� LQWHUSUHWDWLRQ� RI�1DWLYH�$PHULFDQ�
KLVWRU\� LV� D�YLDEOH� VROXWLRQ� IRU�FUHDWLQJ�1DWLYH�YRLFH� LQ�
PXVHXP� H[KLELWV�� $Q� LPSRUWDQW� VWHS� WRZDUG� FUHDWLQJ�
WKLV�SHUVSHFWLYH�LV�UHDFKLQJ�RXW�DQG�FRPPXQLFDWLQJ�ZLWK�
1DWLYH�$PHULFDQ�SHRSOHV�DQG�JLYLQJ�WKHP�WKH�RSSRUWXQLW\�
IRU�VHOI�GHWHUPLQDWLRQ�WKURXJK�WKH�VHOI�LQWHUSUHWDWLRQ�RI�
WKHLU� KLVWRU\� �$PHV� ����������� 0XVHXP� SURIHVVLRQDOV�
PD\� FRQWLQXH� SUHVHUYLQJ� KLVWRU\� DQG� LQWHUSUHWLQJ�
KLVWRULFDO�HYHQWV��EXW� WKH\�VKRXOG�QR� ORQJHU�SUHVHUYH�D�
OLYLQJ� FXOWXUH�ZLWKRXW� WKH� YRLFH� RI� WKRVH� QDWLYH� WR� WKH�
FXOWXUH��$PHV������������7KH�+LVWRULF�$UNDQVDV�0XVHXP�
SURYHV�WKDW�FUHDWLQJ�UHODWLRQVKLSV�ZLWK�1DWLYH�$PHULFDQV�
LV�ERWK�SRVVLEOH�DQG�EHQHÀFLDO�WR�WKH�PLVVLRQ�RI�PXVHXPV��
%\� FROODERUDWLQJ� ZLWK� 1DWLYH� JURXSV� ZH� FDQ� H[SDQG�
RXU� XQGHUVWDQGLQJ� DQG� FUHDWH� IXOOHU� LQWHUSUHWDWLRQV�
RI� KLVWRU\�� $OWKRXJK� FROODERUDWLRQ� PHDQV� JLYLQJ� XS�
WKH� VHOI�DSSRLQWHG� DXWKRULW\� RI� WKH� PXVHXP�� LW� GRHV�
QRW� PHDQ� GHVWUR\LQJ� WKH� LPSRUWDQFH� RI� HWKQRJUDSKLF�
LQWHUSUHWDWLRQ�� 8VLQJ� HWKQRJUDSKLF� LQWHUSUHWDWLRQ� WR�
VXSSRUW� WKH� SHUVSHFWLYH� RI� 1DWLYH� $PHULFDQ� KLVWRU\�
DQG�FXOWXUH�E\�1DWLYH�$PHULFDQV�VXFFHVVIXOO\�FRPELQHV�
WKH� WZR� SHUVSHFWLYHV� LQ� D� ZD\� WKDW� LV� PHDQLQJIXO� DQG�
LQIRUPDWLYH��6WULYLQJ�WRZDUG�D�ELFXOWXUDO�SHUVSHFWLYH�DQG�
JLYLQJ�1DWLYH�$PHULFDQV�EDFN�WKH�YRLFH�RYHU�WKHLU�RZQ�
FXOWXUH� LV� D� VWHS� WRZDUG� GHFRORQL]LQJ� 1DWLYH� SHRSOH�
IURP� WKH� VWULFW� XQLOLQHDO� QDUUDWLYH� FUHDWHG�E\�PXVHXPV�
DQG�UHWXUQV�FXOWXUDO�DXWRQRP\�WR�WKH�SURSHU�RZQHUV�RI�
1DWLYH�FXOWXUH��

5HIHUHQFHV�&LWHG

���VW�&RQJUHVV
�����1DWLYH�$PHULFDQ�*UDYHV�3URWHFWLRQ�DQG�

5HSDWULDWLRQ�$FW��(OHFWURQLF�GRFXPHQW��KWWSV���
ZZZ�QSV�JRY�QDJSUD�PDQGDWHV���XVF����HWVHT�
KWP��DFFHVVHG�6HSWHPEHU����������

$PHULFDQ�$OOLDQFH�RI�0XVHXPV
�����&RGH�RI�(WKLFV�IRU�0XVHXPV��(OHFWURQLF�

GRFXPHQW��KWWS���ZZZ�DDP�XV�RUJ�UHVRXUFHV�
HWKLFV�VWDQGDUGV�DQG�EHVW�SUDFWLFHV�FRGH�RI�
HWKLFV��DFFHVVHG�6HSWHPEHU����������

$PHV��0LFKDHO�0�
�����%LFXOWXUDOLVP�LQ�([KLELWLRQV��0XVHXP�$QWKURSRORJ\�

�����������

$PHV��0LFKDHO�0�
�����&DQQLEDO�7RXUV�DQG�*ODVV�%R[HV��7KH�$QWKURSRORJ\�RI�

0XVHXPV��8%&�3UHVV��9DQFRXYHU�

%D[DQGDOO��0LFKDHO
���� ([KLELWLQJ�,QWHQWLRQ��6RPH�3UHFRQGLWLRQV�RI�WKH�

9LVXDO�'LVSOD\�RI�&XOWXUDOO\�3XUSRVHIXO�2EMHFWV��
,Q�([KLELWLQJ�&XOWXUHV��7KH�3RHWLFV�DQG�3ROLWLFV�RI�
0XVHXP�'LVSOD\��HGLWHG�E\�,YDQ�.DUS�DQG�6WHYHQ�
'��/DYLQH��SS���������6PLWKVRQLDQ�,QVWLWXWLRQ�3UHVV��
:DVKLQJWRQ�

%RDV��)UDQ]
�����0XVHXPV�RI�(WKQRORJ\�DQG�7KHLU�&ODVVLÀFDWLRQ��,Q�

0XVHXP�6WXGLHV��$Q�$QWKRORJ\�RI�&RQWH[WV���QG�HG���
HGLWHG�E\�%HWWLQD�0HVVLDV�&DUERQHOO��SS�����������
%ODFNZHOO�3XEOLVKLQJ��:HVW�6XVVH[�

%RDV��)UDQ]
�����7KH�0HWKRGV�RI�(WKQRORJ\��$PHULFDQ�$QWKURSRORJLVW�

��������������

%URZQ��0LFKDHO�)�
�����&XOWXUDO�5HODWLYLVP������&XUUHQW�$QWKURSRORJ\�

��������������

&XUWLV��1HLO�*��:�
�����8QLYHUVDO�0XVHXPV��0XVHXP�2EMHFWV�DQG�

5HSDWULDWLRQ��7KH�7DQJOHG�6WRULHV�RI�7KLQJV��,Q�
0XVHXP�6WXGLHV��$Q�$QWKRORJ\�RI�&RQWH[WV���QG�HG���
HGLWHG�E\�%HWWLQD�0HVVLDV�&DUERQHOO��SS���������
%ODFNZHOO�3XEOLVKLQJ��:HVW�6XVVH[�
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*URJQHW��)DEULFH
�����(WKQRORJ\��$�6FLHQFH�RQ�'LVSOD\��,Q�0XVHXP�

6WXGLHV��$Q�$QWKRORJ\�RI�&RQWH[WV���QG�HG���HGLWHG�E\�
%HWWLQD�0HVVLDV�&DUERQHOO��SS�����������%ODFNZHOO�
3XEOLVKLQJ��:HVW�6XVVH[�

+RXOLKDQ��3DWULFN�7�
�����7KH�3RHWLF�,PDJH�DQG�1DWLYH�$PHULFDQ�$UW��

,Q�([KLELWLQJ�&XOWXUHV��7KH�3RHWLFV�DQG�3ROLWLFV�RI�
0XVHXP�'LVSOD\��HGLWHG�E\�,YDQ�.DUS�DQG�6WHYHQ�'��
/DYLQH��SS�����������6PLWKVRQLDQ�,QVWLWXWLRQ�3UHVV��
:DVKLQJWRQ�

,VDDF��*Z\QHLUD
�����7HFKQRORJ\�%HFRPHV�WKH�2EMHFW��7KH�8VH�RI�

(OHFWURQLF�0HGLD�DW�WKH�1DWLRQDO�0XVHXP�RI�WKH�
$PHULFDQ�,QGLDQ��,Q�0XVHXP�6WXGLHV��$Q�$QWKRORJ\�
RI�&RQWH[WV���QG�HG���HGLWHG�E\�%HWWLQD�0HVVLDV�
&DUERQHOO��SS�����������%ODFNZHOO�3XEOLVKLQJ��:HVW�
6XVVH[�

.URHEHU��$��/�
�����(LJKWHHQ�3URIHVVLRQV��$PHULFDQ�$QWKURSRORJLVW�

��������������

.LUVKHQEODWW�*LPEOHWW��%DUEDUD
�����)URP�(WKQRORJ\�WR�+HULWDJH��7KH�5ROH�RI�WKH�

0XVHXP��,Q�0XVHXP�6WXGLHV��$Q�$QWKRORJ\�RI�
&RQWH[WV���QG�HG���HGLWHG�E\�%HWWLQD�0HVVLDV�
&DUERQHOO��SS�����������%ODFNZHOO�3XEOLVKLQJ��:HVW�
6XVVH[�

0F0DVWHU��*HUDOG
�����0XVHXPV�DQG�WKH�1DWLYH�9RLFH��,Q�0XVHXP�

6WXGLHV��$Q�$QWKRORJ\�RI�&RQWH[WV���QG�HG���HGLWHG�E\�
%HWWLQD�0HVVLDV�&DUERQHOO��SS�����������%ODFNZHOO�
3XEOLVKLQJ��:HVW�6XVVH[�

5DMD��7DVQHHP
�����$�/RQJ��&RPSOLFDWHG�%DWWOH�2YHU�������<HDU�

2OG�%RQHV�LV�)LQDOO\�2YHU��1DWLRQDO�3XEOLF�
5DGLR���0D\��KWWS���ZZZ�QSU�RUJ�VHFWLRQV�
FRGHVZLWFK����������������������D�ORQJ�
FRPSOLFDWHG�EDWWOH�RYHU�������\HDU�ROG�ERQHV�LV�
ÀQDOO\�RYHU��DFFHVVHG�2FWREHU����������

5HLOO\�,,,��)��.HQW
�����7KRXJKWV�RQ�WKH�3UHVHUYDWLRQ�RI�7UDGLWLRQDO�

&XOWXUH��$Q�,QWHUYLHZ�ZLWK�7LPP\�7KRPSVRQ��,Q�
+HUR��+DZN��DQG�2SHQ�+DQG��$PHULFDQ�,QGLDQ�$UW�RI�
WKH�$QFLHQW�0LGZHVW�DQG�6RXWK��HGLWHG�E\�5LFKDUG�
)��7RZQVHQG�DQG�5REHUW�9��6KDUS��SS���������$UW�
,QVWLWXWH�RI�&KLFDJR�

5RVDOGR��5HQDWR
����� ,PSHULDOLVW�1RVWDOJLD��5HSUHVHQWDWLRQ������������

9RJHO��6XVDQ
�����$OZD\V�7UXH�WR�WKH�2EMHFW��,Q�2XU�)DVKLRQ��

,Q�([KLELWLQJ�&XOWXUHV��7KH�3RHWLFV�DQG�3ROLWLFV�RI�
0XVHXP�'LVSOD\��HGLWHG�E\�,YDQ�.DUS�DQG�6WHYHQ�'��
/DYLQH��SS�����������6PLWKVRQLDQ�,QVWLWXWLRQ�3UHVV��
:DVKLQJWRQ�
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,QWURGXFWLRQ�WR�WKH�,QGXVWULDO�)RRG�(QYLURQPHQW�
LQ�WKH�8QLWHG�6WDWHV

)RRG�LV�D�YLVFHUDO�FRPSRQHQW�LQ�ERWK�WKH�ELRORJLFDO�DQG�
FXOWXUDO�GRPDLQV�RI�KXPDQV��2XU�UHODWLRQVKLS�ZLWK�IRRG�
LV�LQWLPDWH��YHU\�FRPSOH[��DQG�QHFHVVDU\��)RU�DOO�RI�KXPDQ�
H[LVWHQFH�IRRG�KDV�VXSSOLHG�DQ�LQGLVSHQVDEOH�FRQQHFWLRQ�
WR� QDWXUH� DQG� VHFXUHG� RXU� FRQWLQXLW\� DV� D� VSHFLHV��$V�
JOREDOL]DWLRQ� WUDQVIRUPV� RXU� VRFLHWLHV�� DQG� LQ� WXUQ� RXU�
IRRG� V\VWHPV�� WKLV� FRQQHFWLRQ� LV� EHFRPLQJ� LQFUHDVLQJO\�
EOXUUHG��'\EDOO�������1HVWOH�������7LOORWVRQ��������6LQFH�
LQGXVWULDOL]DWLRQ��WKH�IRRG�LQGXVWU\�KDV�EHFRPH�D�K\EULG�
RI�QDWXUH�DQG�VRFLHW\�DQG�KDV�LQWHQVHO\�FKDQJHG�RXU�IRRG�
HQYLURQPHQWV� �7LOORWVRQ� �����������7KH� ZD\V� LQ� ZKLFK�
WUDGLWLRQ� KDV� GLUHFWHG� KXPDQ� FRQVXPSWLRQ� KDYH� QRZ�
EHHQ�UHSODFHG�E\�GLHWDU\�DGYLFH�IURP�WKH�IRRG�LQGXVWU\�
DQG� DGYHUWLVLQJ� �1HVWOH� ������ 7LOORWVRQ� ����������� ,Q�
RWKHU�ZRUGV��IRRG�KDQGOHG�DW�WKH�JOREDO�VFDOH�JHQHUDWHV�
FRQVHTXHQFHV�GRZQ�WR�WKH�LQGLYLGXDO�OHYHO�
� 7KH� LQGXVWULDOL]DWLRQ� DQG� JOREDO� LQWHJUDWLRQ� RI�
WKH�8�6�� IRRG� LQGXVWU\�FXOWLYDWHV�FRQFHUQV�DERXW� LVVXHV�
UHJDUGLQJ� IRRG� VHFXULW\� DQG� REHVLW\� LQ� WKH� FRQWH[W� RI�
WR[LF�IRRG�HQYLURQPHQWV��(OHPHQWV�RI�IRRG�HQYLURQPHQWV�
LQFOXGH�SUR[LPLW\� WR� IRRG� VWRUHV� DQG� UHVWDXUDQWV�� IRRG�
DYDLODELOLW\�� SULFLQJ��PDUNHWLQJ� LQÁXHQFHV�� DFFHVV� WR� IRRG�
DQG� QXWULWLRQ� DVVLVWDQFH� SURJUDPV�� DV� ZHOO� DV� FXOWXUDO�
LGHQWLW\� DQG� NQRZOHGJH� RI� IRRGZD\V� �8QLWHG� 6WDWHV�
'HSDUWPHQW� RI� $JULFXOWXUH� >86'$@� ������ 0HVVHU�
���������� &XOWXUDO� IRRG� KDELWV�� HDWLQJ� EHKDYLRUV�� DQG�
JHQHUDO�QXWULWLRQDO�NQRZOHGJH�IUDPH�WKH�ZD\�LQGLYLGXDOV�
LQ� D� VRFLHW\� SHUFHLYH� UHODWLYH� VXIÀFLHQF\� RI� WKH� IRRG�
HQYLURQPHQW�� DV� ZHOO� DV� WKH� FRPPXQDO� DQG� LQGLYLGXDO�
ZHOOQHVV�� DQG� LI� DQ\� QXWULWLRQDO� GHÀFLWV� DUH� UHODWHG� WR�
VRFLR�SK\VLRORJLFDO�IXQFWLRQLQJ��0HVVHU�����������
� $FFRUGLQJ� WR�7KRPDV�0DOWKXV� �����>����@�����
´WKH� JUHDW� TXHVWLRQ� LV� QRZ� DW� LVVXH�� ZKHWKHU� PDQ�
VKDOO� KHQFHIRUWK� VWDUW� IRUZDUGV� ZLWK� DFFHOHUDWHG�
YHORFLW\� WRZDUG� LOOLPLWDEOH�� DQG� KLWKHUWR� XQFRQFHLYHG�
LPSURYHPHQW��RU� FRQGHPQHG� WR� D�SHUSHWXDO�RVFLOODWLRQ�
EHWZHHQ�KDSSLQHVV�DQG�PLVHU\�µ�7KH�SHUSHWXDO�F\FOH�RI�
KDSSLQHVV� DQG� PLVHU\� VSRNHQ� E\� 0DOWKXV� FDQ� EH� VHHQ�
DV�WKH�HEE�DQG�ÁRZ�DVVRFLDWHG�ZLWK�KXPDQ�SRSXODWLRQV�
DQG� VXEVLVWHQFH�� +XPDQ� SRSXODWLRQV� KDYH� H[SHULHQFHG�
WKH� UHSHUFXVVLRQV�RI� IRRG� SURGXFWLRQ� VLQFH� LWV� HDUOLHVW�
DGRSWLRQ� �'LDPRQG� ���������� 7KH� FDXVH� DQG� HIIHFW�
UHODWLRQVKLS�RI�IRRG�SURGXFWLRQ�DQG�KXPDQ�SRSXODWLRQV�
KDV�RQO\�LQWHQVLÀHG�RYHU�WLPH��XQWLO�UHDFKLQJ�LWV�FXUUHQW�

VWDWH��$W� WKLV� SRLQW� LQ� WLPH�� LQGXVWULDO� IRRG� SURGXFWLRQ�
DORQJ�ZLWK�WKH�JOREDO�HFRQRP\�KDV�IXUWKHU�H[DFHUEDWHG�
WKH�LVVXHV�RI�SXEOLF�KHDOWK�DQG�VRFLDO�ZHOO�EHLQJ�
� 7KH�8�6��KDV�DQ�LQGXVWULDO�V\VWHP�WKDW�SURGXFHV�
HQRXJK� IRRG� IRU� LWV� ���� PLOOLRQ� KRXVHKROGV�� +RZHYHU��
IRRG� VHFXULW\� LV� IDU� IURP� VDWLVÀHG� �86'$� ������� )RRG�
VHFXULW\� LV� UHFRJQL]HG� DV� SK\VLFDO�� VRFLDO�� DQG� HFRQRPLF�
DFFHVV�WR�VXIÀFLHQW��VDIH��DQG�KHDOWK\�IRRGV�QHHGHG�WR�OLYH�
D�ZHOO�DQG�DFWLYH�OLIH��0F'RQDOG����������)RRG�LQVHFXULW\�
LV� WKH� ODFN� RI� WKLV� DELOLW\� WR� VHFXUH� DGHTXDWH� IRRGV�� ,Q�
WKLV� FDVH�� IRRG� VHFXULW\� FDQ�EH� UHFRJQL]HG� DV� D�KHDOWK\�
DQG� EDODQFHG� IRRG� HQYLURQPHQW�� )RRG� VHFXULW\� DQG�
REHVLW\�DUH�FORVHO\�OLQNHG�LQ�WKHLU�DIÀOLDWLRQ�WR�LQGXVWULDO�
IRRG�HQYLURQPHQWV��3DQ�HW�DO��������������)RU�H[DPSOH��
1HVWOH��������SRLQWV�RXW�WKH�REHVLW\�DQG�IRRG�LQVHFXULW\�
SDUDGR[� LV� SUHVHQW� LQ� PDQ\� LQGXVWULDOL]HG� QDWLRQV�� ,Q�
������WKH�QXPEHU�RI�REHVH�SHRSOH�PDWFKHG�WKH�QXPEHU�
RI� PDOQRXULVKHG� SHRSOH� LQ� WKH� ZRUOG� DW� ���� �ELOOLRQ�
�1HVWOH�����������0DOQRXULVKPHQW�LV�D�V\PSWRP�RI�IRRG�
LQVHFXULW\��7KH�EDODQFHG� VFDOH� WKDW�RQFH�H[LVWHG� DPRQJ�
KXPDQV� DQG� WKH� QDWXUH� RI� WKH� IRRG� HQYLURQPHQW� KDV�
EHHQ�WLSSHG�
� +RZ� GRHV� WKH� LQGXVWULDOL]DWLRQ� RI� IRRG� DQG�
SXEOLF�SROLF\�LPSDFW�FRPPXQDO�ZHOO�EHLQJ�LQ�WKH�FRQWH[W�
RI� ORFDO� IRRG� HQYLURQPHQWV"� 3ODFHV� VXFK� DV� $UNDQVDV�
SURGXFH� ODUJH� DPRXQWV� RI� IRRG�� ZKLOH� VLPXOWDQHRXVO\�
KDYLQJ� KLJK� SHUFHQWDJHV� RI� IRRG� LQVHFXULW\� DQG� REHVLW\�
�86'$� ������� $JULFXOWXUDO� SURGXFWLRQ� DFFRXQWHG� IRU�
���ELOOLRQ�RI�$UNDQVDV·V�HFRQRP\�LQ�������8QLYHUVLW\�RI�
$UNDQVDV�'LYLVLRQ�RI�$JULFXOWXUH�5HVHDUFK�DQG�([WHQVLRQ�
���������7KH�VDPH�\HDU��$UNDQVDV�ZDV�WKH�QDWLRQDO�OHDGLQJ�
SURGXFHU� LQ� ULFH�� KDUYHVWLQJ� ���� PLOOLRQ� SRXQGV�� WKH�
VHFRQG�RYHUDOO�QDWLRQDO�SURGXFHU�RI�SRXOWU\�SURGXFWV��DQG�
WKLUG�QDWLRQDO�SURGXFHU�RI�EURLOHUV��FKLFNHQ���SURGXFLQJ�
RYHU� ÀYH�PLOOLRQ� SRXQGV� �86'$����������:KDW� IDFWRUV�
FRQWULEXWH�WR�WKH�LPEDODQFH�RI�HQHUJ\�LQ�WKLV�W\SH�RI�IRRG�
HQYLURQPHQW"
� )RRG� LQVHFXULW\� DQG� REHVLW\� ERWK� KROG�
FRQVHTXHQFHV� IRU� SXEOLF� KHDOWK� WKDW� DUH� GHWHUPLQHG�
E\� DQ� DUUD\� RI� IDFWRUV�� VXFK� DV� EHKDYLRUDO�� ELRORJLFDO��
HQYLURQPHQWDO�� DQG� FXOWXUDO� FLUFXPVWDQFHV� WKDW� VKDSH�
IRRG� HQYLURQPHQWV�� $� EDODQFHG� IRRG� HQYLURQPHQW�
HIIHFWLYHO\� SURPRWHV� D� QRUPDO� HFRORJLFDO� PHWDEROLVP�
�1HVWOH� ���������� ([SORULQJ� KXPDQ� DGDSWDELOLW\� ZLWKLQ�
HFRV\VWHPV�LV�VLJQLÀFDQW�LQ�LGHQWLI\LQJ�HOHPHQWV�WKDW�DIIHFW�
WKH�HQHUJ\�HTXLOLEULXP�WR�FUHDWH�WR[LF�IRRG�HQYLURQPHQWV�
DQG�FDXVH�FXOWXUDO�WUDQVIRUPDWLRQV��6WHZDUG��������������

dŝƉƉŝŶŐ�ƚŚĞ�^ĐĂůĞ͗�ZĞŐŝŽŶĂů��ǀĂůƵĂƟŽŶƐ�ŽĨ�/ŶĚƵƐƚƌŝĂů�&ŽŽĚ�
�ŶǀŝƌŽŶŵĞŶƚ��ƋƵŝůŝďƌŝƵŵ�

�ĞĐŝůǇ�&ƌĞĞŵĂŶ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĞŶƚƌĂů��ƌŬĂŶƐĂƐ



-RXUQDO�RI�8QGHUJUDGXDWH�5HVHDUFK�LQ�$QWKURSRORJ\��������9RO���������

7KLV�VWXG\�DVVHVVHV�ORFDO�IRRG�HQYLURQPHQWV�WKURXJK�WKH�
JOREDO� V\VWHP�WR�DVVLVW� LQ�FUHDWLQJ�VXVWDLQDEOH�VROXWLRQV�
IRU�EDODQFLQJ�WKH�VFDOH�LQ�WKH�IXWXUH�

%HIRUH�WKH�,QGXVWULDO�(QYLURQPHQW

7KH�EDODQFH�RI�WKH�HFRORJLFDO�VFDOH�ZDV�RIIVHW� ORQJ�DJR�
ZKHQ�KXPDQV�EHJDQ�WR�FRQWURO�DQG�H[SORLW�UHVRXUFHV�WR�
SURGXFH�IRRG��%HIRUH�WKH�LQGXVWULDO�IRRG�V\VWHP�DQG�HYHQ�
EHIRUH�WKH�DGRSWLRQ�RI�IRRG�SURGXFWLRQ��KXPDQV�HYROYHG�
LQ� D� IRUDJLQJ� HQYLURQPHQW�� PDNLQJ� D� OLYLQJ� ZLWK� WKH�
QDWXUDO�UHVRXUFHV�DYDLODEOH��'LDPRQG������������+XPDQ�
SRSXODWLRQV� RQO\� EHJDQ� SURGXFLQJ� IRRG� LQ� SDUWV� RI� WKH�
JOREH�EHWZHHQ������� DQG��������%�3�� �&RKHQ�����������
+XQWLQJ�DQG�JDWKHULQJ�KDV�EHHQ�WKH�PHDQV�RI�VXEVLVWHQFH�
IRU����SHUFHQW�RI�KXPDQ�H[LVWHQFH��7KHUHIRUH��WKH�IRUDJLQJ�
OLIHVW\OH� KDV� EHHQ� WKH� QRUPDO� HYROXWLRQDU\� H[SUHVVLRQ�
RI� KXPDQ� SK\VLRORJ\� DQG� SV\FKRORJ\� �&RKHQ� ���������
'LDPRQG� ���������� $ORQJ� ZLWK� ELRORJLFDO� HYROXWLRQ��
FXOWXUDO� HYROXWLRQ� KDV� RFFXUUHG� �6WHZDUG� ����������
7KRXJK�WKHUH�KDV�EHHQ�QR�XQLYHUVDO�VHTXHQFH�RI�LQGXVWULDO�
IRRG�SURGXFWLRQ�� WKHUH�DUH�SDUDOOHO�FRQVHTXHQFHV�RI� LWV�
DGRSWLRQ� DFURVV� WKH� JOREH�� )RU� LQVWDQFH��2·'HD� �������
FRQGXFWHG� D� VWXG\� XVLQJ� ���$XVWUDOLDQ�$ERULJLQHV�ZLWK�
7\SH� �� GLDEHWHV��7KH� PDOH� VXEMHFWV� EHJDQ� FRQVXPLQJ�
IRRGV�IURP�DQ�XUEDQ�LQGXVWULDO�FHQWHU�DQG�TXLFNO\�UHDOL]HG�
FKDQJHV�LQ�ZHLJKW�DQG�EORRG�JOXFRVH�OHYHOV��7KH�VXEMHFWV�
ZHUH�UHWXUQHG�WR�WKH�%XVK�IRU�D�VHYHQ�ZHHN�UHYHUVLRQ�
RI� WKHLU� WUDGLWLRQDO� KXQWHU�JDWKHUHU� OLIHVW\OH��7KH� VWXG\�
WKDW�IRXQG�DIWHU�UHWXUQLQJ�WR�D�IRUDJLQJ�GLHW�WKH�PHQ�KDG�
H[SHULHQFHG� LPSURYHPHQWV� LQ� ZHLJKW�� EORRG� SUHVVXUH��
WULJO\FHULGH� OHYHOV�� DQG�GUDVWLF� FKDQJHV� LQ� JOXFRVH� OHYHOV�
DQG� LQVXOLQ� UHVSRQVH� �2·'HD� ����������������7KH� VWXG\�
VKRZV� WKH� ORFDO� SRSXODWLRQV� ZLOO� H[SHULHQFH� QHJDWLYH�
KHDOWK�RXWFRPHV�IURP�DGRSWLQJ�DQ�LQGXVWULDOL]HG�GLHW��,W�
LV� HYLGHQW� WKDW� WKH�KXPDQ� FRQQHFWLRQ� WR� IRRG� DQG� WKH�
HQYLURQPHQW�KDV�FKDQJHG�ZLWK�WKH�PHDQV�RI�VXEVLVWHQFH�
IURP�IRUDJHU�WR�SURGXFHU�
� 7KH�H[WHQW�RI�HQYLURQPHQWDO�EDODQFH�JHQHUDWHG�
E\� WKH� IRUDJLQJ� OLIHVW\OH�� FRPSDUHG� WR� IRRG�SURGXFWLRQ��
KDV� EHHQ� HFRORJLFDOO\� VXFFHVVIXO� RYHUWLPH��7KRXJK� WKH�
VKLIW� WR� IRRG� SURGXFWLRQ�� DQG� PRUH� LQWHQVHO\� WR� WKH�
LQGXVWULDO� IRRG� V\VWHP�� LV� VHHPLQJO\� SRVLWLYH�� D� FORVHU�
H[DPLQDWLRQ�GHPRQVWUDWHV�WKH�RSSRVLWH��%HFDXVH�KXPDQV�
KDYH�EHHQ�IRUDJHUV�WKURXJKRXW�RXU�HYROXWLRQDU\�KLVWRU\��
WKH�DGRSWLRQ�RI�IRRG�SURGXFWLRQ�TXLFNO\�HIIHFWHG�KHDOWK�
DQG�RXU�UHODWLRQVKLS�WR�HDFK�RWKHU�DQG�WKH�HQYLURQPHQW�
�'LDPRQG����������
� 7KH�WUDQVLWLRQ�WR�IRRG�SURGXFWLRQ�ZDV�EDG�IRU�
WKH�IRUDJLQJ�ERG\�LQ�VHYHUDO�ZD\V��+XQWHUV�DQG�JDWKHUHUV�
W\SLFDOO\�FRQVXPH�D�PRUH�YDULHG�GLHW�FRPSDUHG�WR�IRRG�
SURGXFHUV��'LDPRQG����������$JULFXOWXUDOLVWV�WHQG�WR�JDLQ�
FDORULHV� IURP�D� IHZ�FURSV��RIWHQ�UHVXOWLQJ� LQ�QXWULWLRQDO�
GHÀFLHQFLHV� �'LDPRQG�����������$� IRRG�SURGXFHU·V�ULVN�

RI�IRRG�LQVHFXULW\�LV�KHLJKWHQHG�ZLWK�WKH�FRQFHQWUDWLRQ�
DQG� GHSHQGHQFH� RQ� RQO\� D� KDQGIXO� RI� IRRGVWXIIV�
�&RKHQ������������,I�FURSV�IDLO��WKH�OLDELOLW\�RQO\�LQFUHDVHV�
DQG� WKH� SRSXODWLRQ� PD\� EH� WKUHDWHQHG� E\� VWDUYDWLRQ�
�'LDPRQG� ���������� $JULFXOWXUH� DOVR� HQFRXUDJHV� WKH�
LQFUHDVH� RI� SRSXODWLRQ� GHQVLW\� �'LDPRQG� �����������
6LQFH� IRRG� SURGXFWLRQ� EHJDQ�� WKH� FURZGLQJ� RI� SHRSOHV�
KDV� RQO\� LQFUHDVHG��$V� 0DOWKXV� ������� PHQWLRQV�� ZLWK�
DGHTXDWH� IRRG� DQG� VSDFH� WR� H[SDQG� SRSXODWLRQV� ZLOO�
FRQWLQXH�WR�LQFUHDVH��:LWK�WKLV�H[SDQVLRQ�LQ�SRSXODWLRQ�
DQG� IRRG� SURGXFWLRQ� LV� DOVR� WKH� LQFUHDVH� LQ� FRQWDFW�
DQG� H[FKDQJH�� &URZGLQJ� SURPRWHV� GLVHDVH� DQG� LOOQHVV��
PRVW� RI� ZKLFK� DUH� QRW� SUHVHQW� LQ� IRUDJLQJ� VRFLHWLHV�
EHFDXVH�SRSXODWLRQ�GHQVLW\�LV�YHU\�ORZ�DQG�WKHUH�DUH�QR�
GRPHVWLFDWHV��'LDPRQG�����������,W�LV�LPSRUWDQW�WR�QRWH��
PDQ\�GLVHDVHV�DQG�YLUXVHV�ZHUH�RULJLQDOO\�VSUHDG�WKURXJK�
DQLPDO�GRPHVWLFDWLRQ��'LDPRQG����������
� 7KH� GHYHORSPHQW� RI� DJULFXOWXUH� KDV� EURXJKW�
VWUDWLÀFDWLRQ� DQG� FRQWUDVWV� LQ� QXWULWLRQ� DQG� RYHUDOO�
FXOWXUDO� FDSLWDO� IRU� PDQ\�� )RRG� SURGXFLQJ� SRSXODWLRQV�
DUH�FKDUDFWHUL]HG�E\�GHHS�FODVV�GLYLVLRQV��ZKLFK�DUH�QRW�
SUHVHQW� LQ� IRUDJLQJ� SRSXODWLRQV� �'LDPRQG� ����������
+XQWHU� JDWKHUHUV� KDYH� OLWWOH� WR� QR� FRQFHQWUDWLRQ� RI�
VWRUHG� IRRGV�� ZKLFK� PDLQWDLQV� D� VHQVH� RI� HTXDOLW\��
7KHUHIRUH��WKHUH�LV�QR�RYHUDUFKLQJ�UXOH�RI�HOLWHV�RU�VRFLDO�
GHSHQGHQWV� WR� VHL]H� IRRG� VXSSOLHV� �'LDPRQG� ����������
&RPSDUHG� WR�SURGXFHUV�� WKH� UDWLR�RI� ODERU� LQYHVWPHQW�
WR� FDORULF� UHWXUQ� IRU� D� IRUDJHU� LV� HTXDO� DPRQJ� DOO� DQG�
FRPSOHWHO\�DGHTXDWH��7KH�HOLWH�GR�QRW�SDUWLFLSDWH�LQ�WKH�
KDUG� ODERU�UHTXLUHG� IRU� IRRG�SURGXFWLRQ��+DUG� ODERU� LV�
GRQH�E\�WKH�ORZHU�FODVV��,Q�FRQWUDVW��IRUDJLQJ�SRSXODWLRQV�
VKDUH�D�ODUJHU�DPRXQW�RI�WKH�ZRUN�DQG�LW�LV�OHVV�LQWHQVLYH��
)RU� H[DPSOH�� WKH� �.XQJ� %XVKPHQ� RQO\� VSHQG� DERXW�
VL[� KRXUV� SHU� GD\� IRU� DURXQG� WKUHH� GD\V� RI� WKH� ZHHN�
´ZRUNLQJµ�� RU� JHWWLQJ� IRRG� �/HH� �����������7KH� UHVW� RI�
WKHLU�WLPH�LV�VSHQW�LQ�OHLVXUH�
� 7KH�FRQFHQWUDWLRQ�RI�ZHDOWK� LQHYLWDEO\�FUHDWHV�
D� GLYLGH� EHWZHHQ� WKH� HOLWH� DQG� WKH� FRPPRQHU�� ,Q� WKLV�
FRQWH[W�� EHLQJ� DQ� HOLWH� LV� WKH� RQO\� VHFXUH� PHDQV� RI�
HVFDSLQJ� QXWULWLRQDO� GHÀFLHQFLHV� DQG� GLVHDVH��7KHUH� LV�
DUFKDHRORJLFDO� HYLGHQFH� WR� VXSSRUW� WKH� VKDUS� FRQWUDVW�
LQ�QXWULWLRQDO�ZHOO�EHLQJ�EHWZHHQ�HOLWHV�DQG�FRPPRQHUV�
VLQFH� IRRG� SURGXFWLRQ� ZDV� DGRSWHG�� )RU� H[DPSOH��
'LDPRQG� ������� UHIHUHQFHV� DQ� DUFKDHRORJLFDO� FDVH�
VWXG\� IURP�0\FHQDH�� *UHHFH� ������ %�3��� WKDW� VXJJHVWV�
HOLWHV�FRQVXPHG�D�EHWWHU�GLHW�WKDQ�FRPPRQHUV�EDVHG�RQ�
DYHUDJH�KHLJKW��GHQWDO�KHDOWK��DQG�QXPEHU�RI�ERQH�OHVLRQV�
FDXVHG�E\�GLVHDVH�DQG�H[KDXVWLYH�ODERU�
� 7KH�LVVXHV�RI�SRRU�KHDOWK�DQG�VRFLDO�LQHTXDOLWLHV�
H[SHULHQFHG� WRGD\� DUH� GHHSO\� URRWHG� LQ� DQWLTXLW\��
VWHPPLQJ�IURP�WKH�WUDQVLWLRQV�WR�IRRG�SURGXFWLRQ�RYHU�
WKH�ODVW�WHQ�WKRXVDQG�\HDUV��:KDW�GRHV�DOO�RI�WKLV�PHDQ�
IRU�WKRVH�VXEVLVWLQJ�RQ�WKH�LQGXVWULDO�IRRG�V\VWHP�WRGD\"�
7KLV�LV�D�TXHVWLRQ�,�H[SORUH�WKURXJKRXW�WKLV�VWXG\��
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7KH�'HYHORSPHQW�RI�WKH�,QGXVWULDO�)RRG�
(QYLURQPHQW�LQ�WKH�8QLWHG�6WDWHV

7KH�LQGXVWULDO�IRRG�V\VWHP�KDV�JUHDWO\�DOWHUHG�VXEVLVWHQFH�
LQ�WKH�8�6��WKURXJK�FRQWLQXDOO\�DGYDQFLQJ�SRZHU�LQ�IRRG�
SURGXFWLRQ� DQG� WKURXJK� FRPPHUFLDO� FRPPXQLFDWLRQ��
+HUHLQ��PDUNHWLQJ� DQG� FRQVXPSWLRQ�RI� IRRG� UHODWHG� WR�
FRPPXQDO�ZHOOQHVV� DUH� UHYLHZHG� IRU�D�PRUH�H[WHQVLYH�
JUDVS�RQ�WKH�YDULRXV�RXWFRPHV�RI�ZRUOGZLGH�LQWHJUDWLRQ�
UHODWLYH�WR�IRRG�VHFXULW\�DQG�WKH�REHVLW\�HSLGHPLF�LQ�WKH�
8�6��$FWLQJ�RQ�EHKDOI�RI�WKHLU�RZQ�DJHQGDV��ODUJH�HQWLWLHV�LQ�
WKH�IRRG�LQGXVWU\�FUHDWHG�D�FRPSOHWH�SXEOLF�V\VWHP�WKDW�
WKH\�QRZ�FRQWURO��&RUSRUDWH�IRRG�KDV�XVHG�DGYHUWLVLQJ�
DQG�SXEOLF�SROLF\�WR�LQFUHDVH�SURÀW�DQG�FRPSOHWHO\�FKDQJH�
IRRG�GLVWULEXWLRQ�DQG�FRQVXPSWLRQ�LQ�WKH�8�6���ZKLFK�KDV�
FRQWULEXWHG�WR�IRRG�LQVHFXULW\�DQG�DGYHUVHO\�LQÁXHQFHG�
WKH� FXUUHQW� SXEOLF� KHDOWK� LVVXHV�� &RPPHUFLDO� LQWHUHVWV�
VXSSO\�IRRG�WR�$PHULFDQV�ZLWK�D�ODFN�RI�UHVSRQVLELOLW\�
� $�KLVWRULFDO�FRPSDULVRQ�RI�IRRG�SROLF\�RI�ERWK�
VXSSO\�DQG�GHPDQG�SURYLGHV�D�JHQHUDO�XQGHUVWDQGLQJ�RI�
WKH�IRUPXODWLRQ�RI�WKH�LQGXVWULDO�IRRG�HQYLURQPHQW��)URP�
WKH� ����V� WR� ����V� SXEOLF� KHDOWK� SROLF\� ZDV� GLUHFWHG�
WRZDUGV� HUDGLFDWLQJ� KXQJHU��7KH�´HDW� PRUHµ� FDPSDLJQ�
ZDV� D� VXSSO\� DQG� GHPDQG� JHQHUDWHG� SXEOLF� SROLF\�
GLUHFWHG�DW�SURPRWLQJ�IRRG�FRQVXPSWLRQ�DQG�SUHYHQWLQJ�
GLHWDU\�GHÀFLHQFLHV� �1HVWOH�����������������'XULQJ� WKLV�
SHULRG��ZKHQ�PDUNHWLQJ�SRWHQWLDO�ZDV�UHFRJQL]HG�LQ�WKH�
GLVFRYHU\�RI�PLFURQXWULHQWV��WKH� LQGXVWU\�WRRN�WKH�LGHD�
DQG�EHJDQ�WR�H[SORLW�WKH�FRQVXPHU��1HVWOH���������������
2Q�WKH�DFFRXQW�QXWULHQWV�FDQ�EH�IRXQG�LQ�DOO�IRRGV��IRRG�
FDQ� EH� SXEOLFL]HG� WR� EH� FRQVXPHG� IRU� SXEOLF� KHDOWK�
LQWHUHVWV��1HVWOH�����������7KLV�PDUNHWLQJ�FRQFHSW�DOORZ�
SURGXFWV�OLNH�YLWDPLQ�HQULFKHG�FHUHDOV�WR�EH�́ QXWULWLRQDOO\�
HQKDQFHGµ� DOORZLQJ� WKHP� WR� EH� DGYHUWLVHG� DV� ORZ� IDW�
RU� VXJDU�� WKRXJK� WKH\� FRQWDLQ� ODUJH� DPRXQWV� RI� ERWK�
�1HVWOH������������7KH�GHPDQG�VLGH�RI�SROLF\�LV�LQ�IDYRU�RI�
SXEOLF�KHDOWK��ZKLOH�WKH�VXSSO\�VLGH�RI�SROLF\�LV�FRQFHUQHG�
DERXW�LQFUHDVHG�FRQVXPSWLRQ�DQG�SURGXFWLRQ�
� 'XULQJ� WKH� SHULRG� RI�PLFURQXWULHQW� GLVFRYHU\��
8�6��IRRG�VXSSO\�ZDV�EHLQJ�LQGXVWULDOL]HG�DQG�SURPRWHG�
EHIRUH� QXWULWLRQDO� VFLHQFH� ZDV� WKRURXJKO\� XQGHUVWRRG��
:KHQ�WKH�UDWHV�RI�FKURQLF�GLVHDVH�EHJDQ�WR�ULVH�DW�WKH�
HQG�RI�WKH�����V��WKH�IHGHUDO�JRYHUQPHQW�DEUXSWO\�VKLIWHG�
LWV�GLHWDU\�DGYLFH��1HVWOH�����������$V�PRUH�QXWULWLRQDO�
DGYDQFHV� ZHUH� PDGH�� JRYHUQPHQW� VKLIWHG� WR� DQ� ´HDW�
OHVVµ� PLQGVHW� WR� ZDUQ� SHRSOH� DERXW� GLHWDU\� ULVNV� IRU�
FKURQLF�GLVHDVHV��1HVWOH�����������)RRG�SURGXFHUV�ZHUH�
RXWUDJHG� E\� WKH� JRYHUQPHQW� WHOOLQJ� SHRSOH� WR� HDW� OHVV�
RI�WKHLU�VSHFLÀF�IRRG�SURGXFWV��7KH�XSURDU�FDXVHG�VRPH�
OHDGLQJ�RIÀFLDOV�WR�UHFDQW�WKHLU�SRVLWLRQV�LQ�IDYRU�RI�́ QRW�
GLVUXSWLQJ� WKH� HFRQRPLF� VLWXDWLRQµ� RI� FRUSRUDWH� IRRG�
SURGXFWLRQ��1HVWOH�����������7KH�JRYHUQPHQW�ZDV�WU\LQJ�
WR� FUHDWH� GLHWDU\� JXLGHOLQHV� WR� LQFUHDVH� SXEOLF� KHDOWK��
ZKLOH� WKH� IRRG� LQGXVWU\� OREELHG� IRU� WKHLU� LQÁXHQFH� WR�
SURPRWH�SURGXFWLRQ�DQG�DSSHDVH�VWRFNKROGHUV�

� $� IHZ� GHFDGHV� RI� H[WHQVLYH� JURZWK� DQG�
RYHUSURGXFWLRQ� URXWHG� IRRG� SROLF\� LQWR� LWV� SUHVHQW�
HFRQRPLF� PRGHO�� ZKLFK� KDV� OHG� WR� RXU� FXUUHQW� SXEOLF�
KHDOWK� LVVXHV� �7LOORWVRQ� ���������������$V� RI� WKH� ODWH�
����V� IRRG� FRQVXPSWLRQ� URVH� WR� DQ� DYHUDJH� RI� VHYHQ�
KXQGUHG� PRUH� FDORULHV� SHU� GD\�� SHU� FDSLWD� LQ� WKH� 8�6��
FRPSDUHG�WR�WKH�����V��1HVWOH����������7KLV�LV�WKH�UHVXOW�
RI�WKH�UDSLGO\�H[SDQGLQJ�LQGXVWULDO�IRRG�V\VWHP�DQG�WKH�
HIIHFWV� RI� PDUNHWLQJ��7KH� LQGXVWULDOL]DWLRQ� RI� WKH� IRRG�
VXSSO\�DQG�WKH�JHQHUDO�8�6��HFRQRP\�LQDGYHUWHQWO\�OHG�WR�
$PHULFD·V�IRRG�UHODWHG�SUREOHPV��7LOORWVRQ�����������
� $GYHUWLVLQJ� LV� QRZ� VR� LQJUDLQHG� LQ� WKH�
FXOWXUDO� FRQVFLRXV� RI� LQGXVWULDO� VRFLHW\� WKDW� WKHUH� LV�
OLWWOH� UHFRJQLWLRQ� RI� LWV� LQÁXHQFH� RQ� IRRG� FKRLFH� DQG�
VXEVHTXHQW� LPSDFW� RQ� IRRG� FXOWXUH�� $GYHUWLVLQJ� KDV�
KHOSHG�FUHDWH�WKH�LQGXVWULDOL]HG�IRRG�HQYLURQPHQW��:KHQ�
ZH�JR�WR�WKH�JURFHU\�VWRUH�RXU�FKRLFHV�VHHP�OLPLWOHVV�
DQG�ZH�OLNHO\�GR�QRW�WKLQN�DERXW�RXU�IRRG�FKRLFH�XQWLO�
VXJJHVWHG��7KRVH�ZKR�GR�UHDG�IRRG�ODEHOV��VFDQ�RYHU�WRQV�
ODEHOV� DQG� SURGXFWV� WKDW� DUH� FRQVLVWHQWO\� FKDQJLQJ� DQG�
PDNLQJ� QHZ� KHDOWK� FODLPV�� EXW� VRPHWKLQJ� GLVWXUELQJ� LV�
EHKLQG�DOO� WKRVH�DOOXULQJ�FODLPV�DQG� LQGLYLGXDO�SDFNDJHV��
$FFRUGLQJ�WR�1HVWOH���������VHYHQ�RI�WKH�WHQ�ODUJHVW�IRRG�
FRPSDQLHV� LQ� WKH�ZRUOG� >3KLOLS�0RUULV��&RQ$JUD��0DUV��
,%3��6DUD�/HH��+HLQ]��DQG�7\VRQ�)RRGV@�UHVLGHG�LQ�WKH�8�6��
LQ�������2WKHU�FRPSDQLHV�LQ�WKH�8�6��VXFK�DV�&RFD�&ROD��
0F'RQDOG·V��DQG�5RFKH�ZHUH�DPRQJ�WKH�WRS�����ODUJHVW�
IRRG�FRPSDQLHV�LQ�WKH�ZRUOG��1HVWOH��������������7KHVH�
IHZ�FRPSDQLHV��DORQJ�ZLWK�RQO\�D�IHZ�FURSV��ZKHDW��ULFH��
VR\�� FRUQ��PDNH� XS�PRVW� RI� WKRVH� FKRLFHV� DYDLODEOH� LQ�
VWRUHV� �1HVWOH� ������������� 2QO\� D� IHZ� FRPSDQLHV�
FRQWUROOLQJ� D� PDVV� IRRG� VXSSO\� ZLWK� ELOOLRQV� RI� GROODUV�
LOOXVWUDWHV�WKH�H[WHQW�WR�ZKLFK�WKH�IRRG�VXSSO\�KDV�EHHQ�
LQGXVWULDOL]HG�
� &RPSDQLHV�SURGXFH�WKRXVDQGV�RI�QHZ�SURGXFWV�
SHU� \HDU�� WKRXJK� WKHUH� LV� OLPLWHG� VKHOI� VSDFH�� 1HVWOH�
�������UHSRUWV�WKHUH�DUH�DURXQG���������IRRG�SURGXFWV�
FRPSHWLQJ�IRU�DURXQG��������VSDFHV�DW�WKH�VXSHUPDUNHW��
7ZR� WKLUGV�RI� WKHVH� DUH� FRQGLPHQWV�� FDQG\�� VQDFNV�� DQG�
VRIW� GULQNV� �1HVWOH� ����������7KHVH� DUH� QRW� WDVWHV� LQ�
ZKLFK�KXPDQV�DUH�ELRORJLFDOO\�HYROYHG�WR�IDYRU�LQ�QDWXUH�
�%UHVOLQ������������:LWK�VR�PXFK�FRPSHWLWLRQ�IRU�VSDFH��
RQO\�KLJKO\�HQGRUVHG�SURGXFWV�PDNH�WKH�FXW�
� $GYHUWLVLQJ�LV�VLJQLÀFDQW�LQ�DOORZLQJ�IRU�D�VXEWOH�
LQÀOWUDWLRQ�RI�IRRG�FKRLFH��D�FKRLFH�ZH�LQFUHDVLQJO\�GR�QRW�
PDNH�IRU�RXUVHOYHV��9DVW�DPRXQWV�RI�PRQH\�DUH�VSHQW�LQ�
RUGHU�WR�FRQYLQFH�XV�RI�ZKDW�ZH�VKRXOG�HDW��%LJ�HQWLWLHV�
VSHQG� ORWV� RI�PRQH\� WR� FUHDWH� DSSHDO� ZLWK� QXWULWLRQDO�
FODLPV�DQG�JRRG�WDVWH��0F'RQDOG·V�VSHQW����������DQG�
&RNH� ��������� RQ� GLUHFW� PHGLD� DGYHUWLVLQJ� LQ� �����
�1HVWOH�����������7KDW�QXPEHU�KDV�VLQFH�JURZQ��,Q�������
���UHSRUWLQJ�FRPSDQLHV�VSHQW�����ELOOLRQ�GROODUV�RQ�IRRG�
DQG� EHYHUDJH� PDUNHWLQJ� WR� FKLOGUHQ� DQG� DGROHVFHQWV�
�)HGHUDO� 7UDGH� &RPPLVVLRQ� >)7&@� ��������� 6L[W\�
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WKUHH� SHUFHQW�RI� WKDW� ���� ELOOLRQ�ZDV� VSHQW� GLUHFWO\� RQ�
SURPRWLQJ� FDUERQDWHG� EHYHUDJHV�� UHVWDXUDQW� IRRG�� DQG�
EUHDNIDVW�FHUHDOV��)7&����������1HVWOH��������SRLQWV�RXW�
WKDW�DGYHUWLVLQJ�FRVWV� IRU�D�VLQJOH��QDWLRQDOO\�GLVWULEXWHG�
IRRG� SURGXFW� VXUSDVVHV� IHGHUDO� H[SHQGLWXUHV� IRU� WKH�
SURPRWLRQ�RI�IUXLW�DQG�YHJHWDEOHV��RU�WKH�IRRG�S\UDPLG��
PRUH�WKDQ�WHQIROG�
� $GYHUWLVLQJ� VWUDWHJLHV� LQFOXGH� RXWOHWV� OLNH�
PDVV� PHGLD�� SDFNDJLQJ�� LQ�VWRUH� PDUNHWLQJ�� DQG� FURVV�
SURPRWLRQV� �+DUULV� HW� DO�� ����������� &RPSDQLHV� ZLOO�
RIWHQ� XVH� LQWHJUDWHG� FDPSDLJQV� WR� SXVK� SURGXFW�
�+DUULV��HW��DO������������������$�UHSRUW�IURP�WKH�)HGHUDO�
7UDGH� &RPPLVVLRQ� VWDWHV� FKDUDFWHU� DQG� FHOHEULW\�
HQGRUVHPHQW�SURPRWLRQV�ZHUH�ZLGHVSUHDG�LQ������ZLWK�
RYHU����WHOHYLVLRQ�DQG�PRYLH�FKDUDFWHUV� WLHG� LQWR� IRRG�
DQG� EHYHUDJH� DGYHUWLVLQJ� �)7&� ��������� )LQGLQJV� IURP�
+DUULV�HW�DO���������VKRZ�WKDW�WKUHH�FRPSDQLHV�>.HOORJJ��
*HQHUDO�0LOOV��DQG�.UDIW@�ZHUH�UHVSRQVLEOH�IRU�RYHU�KDOI�
RI�DOO�FURVV�SURPRWLRQDO�DGYHUWLVLQJ�LQ�WKHLU�VDPSOH��7ZR�
WKLUGV�RI� WKRVH�SURPRWLRQV�ZHUH� IRU� IRRGV� LQ�RQO\�ÀYH�
FDWHJRULHV�� FHUHDOV�� IUXLW� VQDFNV�� PHDO� SURGXFWV�� IUR]HQ�
GHVVHUWV�� DQG� FDQG\� �+DUULV� HW� DO�� ����������7KH�SXEOLF�
KDV�EHHQ�WULFNHG�WR�IDYRU�ORZ�FRVW�VZHHW��IDWW\��DQG�VDOW\�
IRRGV��ZKLFK�RQO\� YDOLGDWHV� WKH� DXWKRULW\�RI� DGYHUWLVLQJ�
DQG�LWV�LQÁXHQFH�RQ�IRRG�FXOWXUH�

2XU�(QYLURQPHQW��2XU�&RPSOLFDWLRQV

7KH� IRRG� LQGXVWU\� KDV� WXUQHG� RXU� UHODWLRQVKLS� ZLWK�
IRRG� LQWR� D� V\VWHP� IDYRULQJ� FRQVROLGDWLRQ� DQG� PDVV�
SURGXFWLRQ��,W�KDV�EHHQ�SURSHOOHG�E\�HFRQRPLF��SROLWLFDO��
DQG� VRFLDO� LQVWLWXWLRQV� WKDW� KDQGOH� IRRG� DW� DOO� OHYHOV�
�%HVWRU� ������������7KRXJK� WKH� FRQVHTXHQFHV� RI� IRRG�
SURGXFWLRQ�KDYH�ORQJ�EHHQ�SUHVHQW��WKHVH�SUREOHPV�KDYH�
LQWHQVLÀHG�ZLWK�WKH�DGRSWLRQ�RI�WKH�LQGXVWULDO�V\VWHP�
� &RPPHUFLDO� LQWHUHVWV� DUH� LQFUHDVLQJO\�
SXVKLQJ� SURGXFW� WKDW� LV� HQHUJ\� GHQVH� >PRUH� FDORULHV�
SHU� JUDP@� DQG� PRUH� SUHSDUHG�� 7KHVH� LQWHUHVWV� KDYH�
VSUHDG� WKH� LQGXVWULDOL]DWLRQ� RI� FXLVLQH� JOREDOO\�� )RU�
H[DPSOH�� FRQWHPSRUDU\� -DSDQHVH� IRRG� FXOWXUH� KDV�
GUDPDWLFDOO\� FKDQJHG� EHFDXVH� RI� WKH� WUDQVLWLRQ� WR� DQ�
LQGXVWULDO� HQYLURQPHQW� �%HVWRU� ����������� 7KHUH� KDV�
EHHQ� D� SHUYDVLYH� DGRSWLRQ� RI� ´FRQYH\HU� EHOW� VXVKLµ�
DQG� FRQYHQLHQFH� VWRUHV� VHOOLQJ� SURFHVVHG� IRRGV� DFURVV�
WKH� UHJLRQ� �%HVWRU� ����������� ,W� LV� LPSRUWDQW� WR� QRWH��
LQGXVWULDO� FRQVXPHUV� DUH� IDPLOLDU� ZLWK� WKHVH� SUHSDUHG�
IRRGV� DFURVV� WKH� JOREH�� OLNH� VXVKL�� 6XVKL� FDQ� EH� IRXQG�
QHDUO\� DQ\ZKHUH� QRZ�� &RQYHQLHQFH� IRRGV� VXFK� DV�79�
GLQQHUV�� VXJDU� VZHHWHQHG� EHYHUDJHV�� DQG� ER[HG� PHDOV�
KDYH� EHHQ� SRSXODU� LQ� WKH�8�6�� VLQFH� WKH�PLG�WZHQWLHWK�
FHQWXU\��7LOORWVRQ������������

7KLV�LQÁXHQFH�KDV�FRQVWUXFWHG�D�WR[LF�IRRG�HQYLURQPHQW�
WKDW�PDNHV�LW�YHU\�GLIÀFXOW�EH�IRRG�VHFXUH�DQG�LV�PXFK�OHVV�
KHDOWK\� RYHUDOO� �'LDPRQG� ���������7LOORWVRQ� �����������

<RXQJ����������<RXQJ��������UHIHUV�WR�WKHVH�VSHFLÀFDOO\�
DV� REHVRJHQLF� HQYLURQPHQWV��7KLV� W\SH� RI� HQYLURQPHQW�
UHVWULFWV�PRELOLW\�DQG�VWLPXODWHV�KLJK�HQHUJ\�FRQVXPSWLRQ�
�<RXQJ� ��������� $Q� REHVRJHQLF� HQYLURQPHQW� LV�
FKDUDFWHUL]HG�E\�D� ODFN�RI�VSRUWV�DQG� OHLVXUH�VSDFHV��DV�
ZHOO� DV� KHUHGLWDU\�� IDPLO\�� DQG� FRPPXQLW\� VRFLDOL]DWLRQ�
GLUHFWHG�WRZDUGV�LQDFWLYH�SUDFWLFHV��<RXQJ���������
� 7KH�8�6��KDV�D�VXEVWDQWLDO�SDQGHPLF�RI�REHVLW\�
ZLWK�PRUH�WKDQ�KDOI�RI�WKH�SRSXODWLRQ�RYHUZHLJKW��RYHU�
����PLOOLRQ�SHRSOH���7LOORWVRQ������������2EHVLW\�DIIHFWV�
SHRSOH� DW� DOO� GHPRJUDSKLF� DQG� VRFLRHFRQRPLF� OHYHOV��
EXW� LV� GLVSURSRUWLRQDWHO\� SUHYDOHQW� DPRQJ� ORZ�LQFRPH�
KRXVHKROGV� �3DQ� HW� DO�� ������������ $FFRUGLQJ� WR� WKH�
8QLWHG� 6WDWHV� 'HSDUWPHQW� RI�$JULFXOWXUH�� PDQ\� VWDWHV�
LQ� WKH� 6RXWK� KDYH� VRPH� RI� WKH� KLJKHVW� SHUFHQWDJHV� RI�
IRRG� LQVHFXULW\� LQ� WKH� FRXQWU\� ZLWK� $UNDQVDV� UDQNHG�
QXPEHU�WZR�LQ�WKH�QDWLRQ�DW������SHUFHQW�DQG�0LVVLVVLSSL�
OHDGLQJ�WKH�QDWLRQ�DW������SHUFHQW��86'$�(56�����������
3HRSOH� ZKR� DUH� IRRG� LQVHFXUH� PD\� UHO\� RQ� HQHUJ\�
GHQVH�� ORZ� FRVW� IRRG��ZKLFK� FDQ� WKHQ� UHVXOW� LQ�REHVLW\�
�3DQ� HW� �DO�� ������������� 3DQ� HW� DO�� ������� H[SORUH� WKH�
DVVRFLDWLRQ� RI� IRRG� LQVHFXULW\� DQG� REHVLW\� WR� ÀQG� WKDW�
���SHUFHQW�RI� WKH� IRRG� LQVHFXUH�DGXOWV� LQ� WKHLU� VDPSOH�
KDG� LQFUHDVHG� RGGV� RI� EHLQJ� RYHUZHLJKW�� ,QGHSHQGHQW�
RI� HGXFDWLRQ� DQG� LQFRPH� OHYHO�� 3DQ� HW� DO�� ������� DUJXH�
LQGLYLGXDOV�ZKR�DUH�IRRG�LQVHFXUH�RIWHQ�RYHUFRPSHQVDWH�
ZKHQ� IRRG� LV� DYDLODEOH�� 7KH\� DUH� DOVR� PRUH� OLNHO\� WR�
FRQVXPH�HQHUJ\�GHQVH�IRRGV�EHFDXVH�WKH\�DUH�UHODWLYHO\�
LQH[SHQVLYH��ZKLFK�FRQWULEXWHV�WR�ZHLJKW�JDLQ�
� $V�SRSXODWLRQV�DQG�WKHLU�PHDQV�RI�VXEVLVWHQFH�
KDYH�LQFUHDVHG��DV�KDV�WKH�FRDOHVFHQFH�RI�WKRVH�DIIHFWHG�
E\�WKH�VRFLDO�VWUDWLÀFDWLRQ�RI�IRRG�SURGXFWLRQ��7KHUH�ZLOO�
DOZD\V�EH�VRPH�LQGLYLGXDOV�ZKR�KDYH�JUHDWHU�DFFHVV�WKDQ�
RWKHUV� LQ� IRRG�SURGXFLQJ� VRFLHWLHV� �'LDPRQG�����������
7KLV� KDV� EHHQ� DSSDUHQW� VLQFH� WKH� HDUOLHVW� DGRSWLRQ� RI�
IRRG�SURGXFWLRQ�DQG�LV�YLVLEOH�LQ�WKH�8�6��LQGXVWULDO�V\VWHP�
WRGD\��2IWHQ� ODUJH� IRRG� FKDLQV� WKDW� DOORZ� IRU� UHODWLYHO\�
LQH[SHQVLYH�IRRG�IRU�FRQVXPHUV�DUH�QRW�ORFDWHG�LQ�SRRU�
LQFRPH�QHLJKERUKRRGV��&KXQJ�DQG�0\HUV��������UHSRUW�
WKDW�WKLV�PD\�EH�WKH�PRVW�VLJQLÀFDQW�IDFWRU�UHVSRQVLEOH�
IRU�PDNLQJ� WKH�SRRU�SD\�PRUH� IRU� IRRGV��&KDLQ� VWRUHV�
VHOOLQJ� ORZ� FRVW� IRRGV� LQ� VSHFLÀF� JHRJUDSKLFDO� DUHDV�
KLJKO\�FRQWULEXWHV�WR�JDSV�LQ�IRRG�DYDLODELOLW\��&KXQJ�DQG�
0\HUV��������
� 7KHUH�DUH�OLPLWDWLRQV�FRQFHUQLQJ�WKH�DVVHVVPHQW�
RI�IRRG�VHFXULW\�DQG�REHVLW\�UHODWLYH�WR�IRRG�HQYLURQPHQWV��
,W�LV�GLIÀFXOW�WR�PHDVXUH�IRRG�VHFXULW\�DQG�LWV�HIIHFWV�RQ�
DQ�LQGLYLGXDO�EHFDXVH�RI�WKH�YRLG�EHWZHHQ�ZKDW�IRRGV�DQ�
LQGLYLGXDO�EX\V�DQG�ZKDW�WKH\�DFWXDOO\�FRQVXPH��7KLV�PD\�
OHDG�WR�VRPH�GLVWRUWHG�GDWD�RQ�WKH�DVVRFLDWLRQ�EHWZHHQ�
IRRG� LQVHFXULW\� DQG� REHVLW\�� ,W� FDQ� DOVR� EH� GLIÀFXOW� WR�
JDXJH�WKH�GHJUHH�WR�ZKLFK�D�IRRG�HQYLURQPHQW�GLUHFWO\�
FRQWULEXWHV� WR� SHUVRQDO� IRRG� VHFXULW\� DQG� KHDOWK�� $�
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PXOWLWXGH� RI� ELRORJLFDO�� HQYLURQPHQWDO�� DQG� FXOWXUDO�
GHWHUPLQDQWV�PXVW�EH�HYDOXDWHG�WR�KROLVWLFDOO\�XQGHUVWDQG�
WKH�HIIHFWV�RI�RXU�IRRG�HQYLURQPHQWV�
� 7KLV� DQDO\VLV� DVVHVVHV� WKH� FUHDWLRQ� RI� WKH�
8�6�� LQGXVWULDOL]HG� IRRG� HQYLURQPHQW�� IRFXVLQJ� RQ� WKH�
DVVRFLDWLRQ� RI� IRRG� VHFXULW\� DQG� REHVLW\� UHODWLYH� WR�
WKH� WR[LFLW\� RI� VXFK� IRRG� HQYLURQPHQWV�� 2IWHQWLPHV�
LQGLYLGXDOV� IDFLQJ� IRRG� LQVHFXULWLHV� KDYH� LQDGHTXDWH�
DFFHVV� WR� KHDOWK\� IRRG� KDELWDWV� DQG� ÁXFWXDWLQJ� FDORULF�
LQWDNH�� ZKLFK� FRQWULEXWHV� WR� REHVLW\�� *OREDOL]DWLRQ� KDV�
PDQLIHVWHG�LWVHOI�DW�WKH�ORFDO�OHYHO�PDNLQJ�KXPDQV�DGDSW�WR�
XUEDQ�HQYLURQPHQWV��$�QXPEHU�RI�IDFWRUV�FRQWULEXWH�WR�
WKH�HFRQRPLF�H[SORVLRQ�RI�WKH�LQGXVWULDO�IRRG�V\VWHP�LQ�
WKH�8�6��$V�WKH�QXPEHU�RI�DYDLODEOH�IRRG�SURGXFWV�ULVH��WKH�
QXPEHU�RI�FRPSDQLHV�FRQWUROOLQJ�WKHP�GHFUHDVHV��ZKLFK�
RQO\�SUHVHUYHV�WKH�WR[LF�KDELWDW�WKH\�KDYH�LQDGYHUWHQWO\�
FUHDWHG�

&XOWXUDO�(FRORJ\�DQG�WKH�,QGXVWULDO�)RRG�
(QYLURQPHQW

)RRG� SURFXUHPHQW� LV� DUJXDEO\� WKH�PRVW� LQÁXHQFLQJ� RI�
DOO� WKH� DFWLYLWLHV� WKDW� VWUXFWXUH� WKH� IXQFWLRQ� RI� VRFLDO�
DQG� FXOWXUDO� JURXSLQJV� �0RUDQ� ������������� )RFXVLQJ�
RQ� VWUXFWXUDO� IDFWRUV� WKDW� DUH� XQGHU� VWUHVV� ZLWKLQ� DQ�
HQYLURQPHQW�UHYHDO�KRZ�KXPDQV�DGDSW��0RUDQ������������
&LYLF�FRQFHUQ�LV�JURZLQJ�WRZDUG�D�EHWWHU�XQGHUVWDQGLQJ�
RI�WKH�HQYLURQPHQWDO�FKDQJHV�ZH�DUH�H[SHULHQFLQJ��RI�WKH�
FRQVHTXHQFHV� WR� KXPDQ� SRSXODWLRQV� DQG� HQYLURQPHQW��
DQG� WKH�PDJQLWXGH�RI� DGDSWDWLRQV�GLIIHUHQW�SRSXODWLRQV�
PXVW�PDNH� LQ�RUGHU� WR� FRPSHQVDWH� IRU� WKHVH� FKDQJHV��
0DOWKXV·V� SULQFLSOHV� FRQFHUQLQJ� SRSXODWLRQ� DUJXH� WKDW�
VXEVLVWHQFH� ZLOO� LQFUHDVH� ZLWK� WKH� UDWH� RI� SRSXODWLRQ��
WKHUHIRUH� IRRG� SURGXFWLRQ� DQG� IXUWKHU� WKH� LQGXVWULDO�
HQYLURQPHQW��DUH�DGDSWDWLRQV�FRPSHQVDWLQJ�IRU�FKDQJHV�
LQ� SRSXODWLRQ� �0DOWKXV� ����>����@��� 7KH� LQGXVWULDO�
IRRG� HQYLURQPHQW� LV� ERWK� D� WDQJLEOH�� ELRORJLFDO� PDWWHU�
DQG�DQ� DEVWUDFW� VWUXFWXUDO� IUDPHZRUN� WKDW�KDV� DIÁLFWHG�
SRSXODWLRQV�DQG�FKDQJHG�FXOWXUH�
� 7KLV� DQDO\VLV� IRFXVHV� RQ� DGDSWDWLRQ� WR� WKH�
LQGXVWULDO�IRRG�V\VWHP�WKURXJK�HDUOLHU�FRQFHSWV�RI�FXOWXUDO�
HFRORJ\�FRPELQHG�ZLWK�FRQWHPSRUDU\�YLHZV�RI�HQHUJ\�
ÁRZ�WKURXJK�SRSXODWLRQV�DQG�HFRV\VWHPV��$Q�HFRORJLFDO�
SHUVSHFWLYH� SURYLGHV� WKH� WKHRUHWLFDO� XQGHUSLQQLQJV�
WR� HIÀFLHQWO\� XQGHUVWDQG� FHUWDLQ� FLUFXPVWDQFHV� WKDW�
LQÁXHQFH� WKH�EDODQFH�RI� HQHUJ\� LQ� D� IRRG�HQYLURQPHQW�
DQG�FRQVHTXHQWO\�WUDQVIRUP�IRRG�FXOWXUH�
� 7KRXJK�FRQWHPSRUDU\�HFRORJLFDO�WKHRU\�MRLQWO\�
IRFXVHV� RQ� ELRORJLFDO� DQG� VRFLDO� VFLHQFHV�� ELRORJ\� SOD\V�
OHVV�RI�D�UROH�LQ�WKH�HDUOLHU�HFRORJLFDO�FRQFHSWV�FRQFHUQLQJ�
FXOWXUH��0RUDQ����������6WHZDUG�����������7KURXJK�WKH�
OHQV�RI�FXOWXUDO�HFRORJ\��FXOWXUH� LV�VHHQ�DV�DQ�H[WHQVLYH�
DFFXPXODWLRQ� RI� DWWULEXWHV�� UDWKHU� WKDQ� VXEVWLWXWLYH�
SURFHVV� �6WHZDUG� ����������7KH� LQGXVWULDO� IRRG� V\VWHP�

LWVHOI�LV�YLHZHG�DV�DQ�DFFXPXODWLRQ�RI�FXOWXUDO�H[WHQVLRQV�
IURP� WKH� ELRORJLFDO� SURFHVVHV� FRQFHUQLQJ� VXEVLVWHQFH��
2YHU� WLPH� IRRG� SURGXFWLRQ� KDV� GHYHORSHG� LQWR� WKH�
LQGXVWULDO�V\VWHP�ZLWK�WKH�DVVLVWDQFH�RI�FXOWXUH�SURFHVVHV��
)RU�LQVWDQFH��WKH�ZD\V�LQ�ZKLFK�KXPDQV�FXOWLYDWH��REWDLQ��
FRQVXPH��DQG�SHUFHLYH�IRRG�DUH�DOO�HOHPHQWV�RI�FXOWXUH�
WKDW�FKDQJH�ZLWK�IRRG�SURGXFWLRQ�
� $W� WKH� KHDUW� RI� FXOWXUDO� HFRORJ\� LV� 6WHZDUG·V�
FRQFHSW� RI� WKH� FXOWXUDO� FRUH� �6WHZDUG� ���������� 7KH�
FXOWXUDO� FRUH� FRQVLVWV� RI� DQ� DUUD\� IHDWXUHV� WKDW� DUH�
LQWLPDWHO\�UHODWHG�WR�VXEVLVWHQFH�DFWLYLWLHV�DQG�HFRQRPLF�
DUUDQJHPHQWV� �6WHZDUG� ���������� 6SHFLÀF� IHDWXUHV�
LQFOXGH� VRFLDO�� SROLWLFDO�� DQG�RU� UHOLJLRXV� DQG� LGHRORJLFDO�
SDWWHUQV�� 6HFRQGDU\� IDFWRUV� DUH� DOVR� SUHVHQW�� LQFOXGLQJ�
FXOWXUDO�KLVWRULFDO�DVSHFWV�DQG�WKH�GLVSHUVLRQ�RI�HOHPHQWV�
DVVRFLDWHG�ZLWK�WKRVH�DUUDQJHPHQWV��7KH�LQGXVWULDO�IRRG�
V\VWHP�LV�WKH�FXOWXUDO�FRUH�RI�WKH�8�6��
� 7KH� LQWHUUHODWLRQVKLS� RI� H[SORLWLYH� DQG�
SURGXFWLYH� WHFKQRORJLHV� ZLWKLQ� DQ� HQYLURQPHQW�� WKH�
EHKDYLRUDO� SDWWHUQV� DVVRFLDWHG� ZLWK� VXFK� H[SORLWDWLRQ��
DQG� WKH� H[WHQW� WR� ZKLFK� WKH� H[SORLWLYH� EHKDYLRU� KDV�
DIIHFWHG� VRPH� DVSHFWV� RI� FXOWXUH� DUH� VLJQLÀFDQW� LQ� WKLV�
DSSURDFK� �6WHZDUG� ������������� +XPDQ� DGDSWDELOLW\�� DV�
D�FXOWXUDO�PHFKDQLVP�ZLWKLQ�WKH�IRRG�HQYLURQPHQW�� LV�D�
UHJXODWRU\� SURFHVV� VWULYLQJ� IRU� HFRORJLFDO� KRPHRVWDVLV�
�0RUDQ��������������$V�SRSXODWLRQV�LQFUHDVH��VR�GRHV�WKH�
PHDQV� RI� IRRG� SURGXFWLRQ� �0DOWKXV� ���������7KH� IRRG�
HQYLURQPHQW�FUHDWHG�E\�WKH� LQGXVWULDO�V\VWHP�LV�XQLTXH�
EHFDXVH�WKH�VXEVLVWHQFH�QHWZRUN�LV�H[SDQGHG�IDU�EH\RQG�
WKH�ORFDO�FRPPXQLW\��7KH�QDWXUH�RI�WKH�IRRG�HQYLURQPHQW�
LV� SUHGRPLQDQWO\� GHWHUPLQHG� E\� WKH� ODUJHU� V\VWHP� DW�
ZRUN�
� 7KH� UHODWLRQVKLS� EHWZHHQ� SURGXFWLYH�
WHFKQRORJLHV�� VXFK� DV� WKRVH� XVHG� LQ� WKH� SURGXFWLRQ� RI�
FRPPRGLW\�FURSV�WKURXJK�LQGXVWULDO�DJULFXOWXUDO�SUDFWLFHV��
DQG� WKH� IRRG� HQYLURQPHQW� H[SODLQ� WKH� SRSXODWLRQ·V�
VXEVLVWHQFH�GHYLFHV��7KH�RYHUSURGXFWLRQ�RI� FRPPRGLW\�
FURSV�WKURXJK�LQGXVWULDO�IDUPLQJ�PHWKRGV�SURYLGH�ODUJH�
DPRXQWV� RI� FKHDS� IRRGVWXIIV� IRU� FRQVXPHUV� �1HVWOH�
��������� $GYDQFHV� LQ� IRRG� SURFHVVLQJ� WHFKQRORJ\� DUH�
DOVR�SUHVHQW�LQ�WKH�HQYLURQPHQW��8QOLNH�WKH�VXEVLVWHQFH�
GHYLFHV�RI�SUH�DJULFXOWXUDO�VRFLHWLHV��IRU�LQVWDQFH�KXQWLQJ�
LQVWUXPHQWV�DQG�SODQW�SURFHVVLQJ�WRROV��WKRVH�LQ�WKH�8�6��
LQGXVWULDO�IRRG�HQYLURQPHQW�W\SLFDOO\�VXVWDLQ�WKHPVHOYHV�
XVLQJ� GHYLFHV� VXFK� DV� D� JURFHU\� VWRUH� EXJJ\�� ÀQDQFLDO�
FDSLWDO�� DQG� SODVWLF� SDFNDJLQJ� �6WHZDUG� ���������� 0RVW�
SHRSOH� LQ� WKLV� HQYLURQPHQW� REWDLQ� IRRG� IURP� D� VWRUH�
VKHOI�DQG�XVH�D�ZKHHOHG�EDVNHW�WR�FROOHFW�WKH�IRRGVWXIIV��
)RRGV� DUH� PRVW� RIWHQ� SDFNDJHG� LQ� SODVWLF� DQG� RIWHQ�
SDUWLDOO\�SUHSDUHG�VR�WKH\�FDQ�EH�VWRUHG�DQG�FRQVXPHG�
LQ�D�YDULHW\�RI�HIIRUWOHVV�ZD\V��7LOORWVRQ�����������

7KH�EHKDYLRUDO�SDWWHUQV�DVVRFLDWHG�ZLWK�WKH�H[SORLWDWLRQ�
RI�WKRVH�WHFKQRORJLHV�DUH�LPSRUWDQW��6XEVLVWHQFH�SDWWHUQV�
GLFWDWH�FHUWDLQ�OLPLWV�RQ�D�FRPPXQLW\·V�ZD\�RI�OLIH�WKURXJK�
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WKHLU�HQYLURQPHQW��6WHZDUG�����������+DELWV�DUH�VKDSHG�
E\�QRW�RQO\�E\�WKH�WHFKQRORJLHV�GLUHFWO\� OLQNHG�WR� IRRG�
SURGXFWLRQ��EXW�DOVR�WKH�WUDQVSRUWDWLRQ�DQG�GLVWULEXWLRQ�
LQIUDVWUXFWXUHV�WKDW�VXSSO\�FRQVXPHUV��6WHZDUG�����������
)RU�H[DPSOH��WKH�UHODWLYHO\�UHFHQW�GHFUHDVH� LQ� IUXLW�DQG�
YHJHWDEOH� FRQVXPSWLRQ�� RU� LQFUHDVH� LQ� FRQVXPSWLRQ� RI�
VXJDU�VZHHWHQHG�EHYHUDJHV�LQ�WKH�8�6��DUH�KDELWV�IUDPHG�
E\�WKH�H[SORLWDWLRQ�RI�WKHVH�WHFKQRORJLHV��$V�PHFKDQLFDO�
WHFKQLTXHV�LQ�WKH�SURGXFWLRQ�DQG�GLVWULEXWLRQ�RI�IRRG�LV�
DGYDQFHG��WKHUH�LV�DQ�LQFUHDVHG�DYDLODELOLW\�DQG�D�SRVVLEOH�
FKDQJH�LQ�UDWHV�RI�FRQVXPSWLRQ�
� 6SDWLDO� IDFWRUV� OLNH� JHRJUDSKLFDO� ORFDWLRQ��
ODQG� XVH�� DV� ZHOO� DV� IRRG� DYDLODELOLW\� DQG� DFFHVV� DUH� DOO�
LQGLFDWRUV�RI�WKH�SRWHQWLDO�HQHUJ\�ÁRZ�HTXLOLEULXP�ZLWKLQ�
D� IRRG� HQYLURQPHQW� �0RUDQ� ���������� ,Q� WKLV� FDVH�� WKH�
QRWLRQ�RI�HQHUJ\�ÁRZ�LQ�DQ�HFRV\VWHP�FDQ�EH�DSSOLHG�WR�
D�SRSXODWLRQ·V�FRQVXPSWLRQ�DQG�H[SHQGLWXUH�RI�FDORULHV�
IURP�IRRG�DQG�EHYHUDJHV��$OVR��SRWHQWLDO�HQHUJ\�ÁRZ�LV�
WUDFHG�WKURXJK�ORFDO�FKDUDFWHULVWLFV�RI�WKH�HQYLURQPHQW�
VXFK� DV� HQHUJ\� GHQVLW\�� FRQVXPSWLRQ� RI� KHDOWK\� IRRGV��
SXEOLF� SROLF\� FRQFHUQLQJ� QXWULWLRQ�� DQG� UDQJH� RI� SXEOLF�
VSDFHV�IRU�DQ�DFWLYH�OLIHVW\OH�

0HWKRGV�RI�0HDVXULQJ�)RRG�(QYLURQPHQW�
(TXLOLEULXP

$SSO\LQJ�WKHVH�PHWKRGV�WR�WKH�FRQFHSW�RI�DQ�LQGXVWULDO�
IRRG� HQYLURQPHQW� ZLOO� DVVLVW� LQ� LGHQWLI\LQJ� IDFWRUV� WKDW�
KDYH�FDXVHG�LPEDODQFHV�LQ�WKH�$PHULFDQ�LQGXVWULDO� IRRG�
V\VWHP�� DV�ZHOO� DV� WKH� FRQVHTXHQFHV�RI� GHYLDWLRQ� IURP�
D� KHDOWK\� IRRG� HQYLURQPHQW� HTXLOLEULXP�� )URP� WKLV�
SHUVSHFWLYH� FXOWXUDO� FKDQJH� LV� QRW� PHUHO\� YLHZHG� DV� D�
VHTXHQFH�RI�LVRODWHG�KLVWRULFDO�HYHQWV��EXW�UDWKHU�D�VHULHV�
RI� WUDQVLWLRQV� DIIHFWLQJ� WKH� EDODQFH� EHWZHHQ� D� QXPEHU�
RI� LQWHUUHODWHG� YDULDEOHV��7KH� SUHFLVH� FDORULF� LQWDNH� RI�
VLQJOH�LQGLYLGXDOV�LV�QRW�SUHVHQW�LQ�WKLV�VWXG\��5DWKHU��ORFDO�
LQGLFDWRUV� RI� SRVVLEOH� HQHUJ\� FRQVXPSWLRQ� DQG� DFWLYLW\�
SDWWHUQV�DUH�LGHQWLÀHG�WKURXJK�PXOWLSOH�GDWD�VRXUFHV�WR�
JDXJH�WKHLU�LPSDFW�RQ�WKH�KXPDQ�IRRG�UHODWLRQVKLS�
� (FRORJLFDO� UHVHDUFK� SULPDULO\� DQDO\]HV�
SRSXODWLRQV� DQG� WKHLU� FRQQHFWLRQ� WR�HQHUJ\� FLUFXODWLRQ�
ZLWKLQ� DQ� HFRV\VWHP� �0RUDQ� ����������� 0RUDQ�
������� H[SODLQV� WKDW� SRSXODWLRQV� VHUYH� DV� PHDVXUDEOH�
XQLWV� IRU� WKH� WUDQVPLVVLRQ� RI� HQHUJ\� DQG� PDWWHU� LQ�
DQ� HQYLURQPHQW�� +XPDQV� DGDSW� WR� HQYLURQPHQWDO�
ÁXFWXDWLRQV�E\�SULPDULO\�FKDQJLQJ�EHKDYLRU�DQG�FXOWXUH��
EXW� DOVR� E\� DGMXVWLQJ� SK\VLRORJLFDO� DQG� JHQHWLF� WUDLWV�
RYHU� WLPH� �0RUDQ� ������������ (QHUJ\� UHTXLUHPHQWV� RI�
WKH�SRSXODWLRQ�DQG�HFRV\VWHP�YDU\�DFFRUGLQJ�WR�DFWLYLW\��
SRSXODWLRQ� VL]H�� FOLPDWH�� DQG� WKH� HFRV\VWHPV� DELOLW\� WR�
SURGXFH� HQHUJ\� �0RUDQ� ����������� 3RSXODWLRQV� DUH�
ÁH[LEOH� IRU� WKLV� UHDVRQ�� DFWLQJ� DV� D� UHJXODWRU\� DJHQF\�
IRU� HQYLURQPHQWDO� EDODQFH�� 0DOWKXV� ������� DGGV� WKDW�
SRSXODWLRQ�FDQQRW�LQFUHDVH�ZLWKRXW�PHDQV�RI�VXEVLVWHQFH��

7KH�RVFLOODWLRQ�RI� SRSXODWLRQ� DQG� VXEVLVWHQFH� LV� DOZD\V�
SHUXVLQJ� D� SHUSHWXDO� KDUPRQ\� WKURXJK� FRUUHVSRQGLQJ�
UDWLRV�RI�H[SDQVLRQ� �0DOWKXV��������������7KLV� FRQFHSW�
FDQ� EH� DSSOLHG� WR� XQGHUVWDQG� WKH� FRQWHPSRUDU\� IRRG�
HQYLURQPHQW� LQ� WKH� 8�6� DQG� WKH� FRQVHTXHQFHV� RI�
LWV� LPEDODQFH� LQ� UHFHQW� \HDUV��7KH� UHFRJQLWLRQ� RI� WKH�
GRZQSOD\� RI� HPSLULFDO� ELRORJLFDO� HYLGHQFH� LV� SUHVHQW�
KHUH� DQG� WKH� IRFDO� SRLQW�RI� WKLV� H[DPLQDWLRQ� LV� RQ� WKH�
REVHUYDEOH�HOHPHQWV�WKDW�SRLQW�WR�SDUDOOHO�FRQVHTXHQFHV�
DQG�WKHUHIRUH�FXOWXUDO�FKDUDFWHULVWLFV�WKDW�DIIHFW�KXPDQ�
DGDSWDELOLW\�WR�FHUWDLQ�HFRV\VWHPV�
� ,W�LV�LPSRUWDQW�WR�LGHQWLI\�D�SRSXODWLRQ·V�PHWKRG�
RI� IRRG� SURGXFWLRQ�� SUHSDUDWLRQ�� VWRUDJH�� FRQVXPSWLRQ�
DQG�KDELWV� UHODWHG� WR�FDORULF� LQWDNH�DQG�H[SHQGLWXUH� LQ�
RUGHU�WR�XQGHUVWDQG�WKH�WUDQVPLVVLRQ�RI�HQHUJ\�EHWZHHQ�
KXPDQV� DQG� WKHLU� UHVLGLQJ� HFRV\VWHP�� ,GHQWLI\LQJ� WKHVH�
PHWKRGV�DOVR�DVVLVWV�LQ�XQGHUVWDQGLQJ�FXOWXUDO�WUDQVLWLRQV��
0RGHUQ�SRSXODWLRQ�SURGXFWLRQ�DQG�FRQVXPSWLRQ�KDELWV�
KDYH� KDG� VHULRXV� HIIHFWV� RQ� IRRG� HQYLURQPHQW� HQHUJ\�
HTXLOLEULXPV�� UHVXOWLQJ� LQ� DGYHUVH� HQYLURQPHQWDO� ZHOO�
EHLQJ� DQG� SXEOLF� KHDOWK��7KLV� VWXG\� LV� D� VXUYH\� RI� GDWD�
UHODWHG� WR� LQWULQVLF� DQG� H[WULQVLF� IDFWRUV� RSHUDWLQJ� LQ�
SUR[LPLW\�WR�IRRG�HQYLURQPHQW�HTXLOLEULXP��$GDSWDWLRQV�
WR�WKH�LQGXVWULDO�IRRG�V\VWHP�DUH�WKHPVHOYHV�GHWHUPLQDQWV�
RI�LPEDODQFH�
� 3URÀOHV�RI�HLJKW�VWDWHV��$UNDQVDV��$5���$ODEDPD�
�$/��� .HQWXFN\� �.<��� /RXLVLDQD� �/$��� 0LVVLVVLSSL� �06���
2NODKRPD��2.���7HQQHVVHH��71���DQG�7H[DV��7;���ZHUH�
FRQVWUXFWHG�WR�XQGHUVWDQG�WKH�LQGXVWULDO�IRRG�HFRV\VWHP��
7KRVH� HLJKW� VWDWHV� FRPSULVH� WZR� UHJLRQV��:HVW� 6RXWK�
&HQWUDO��$5��/$��2.��7;��DQG�(DVW�6RXWK�&HQWUDO��$/��.<��
06��7;���8�6��&HQVXV�%XUHDX��������7KHVH�WZR�UHJLRQV�
ZHUH� VSHFLÀFDOO\� VHOHFWHG� EHFDXVH� WKH\� FRQWDLQ� VWDWHV�
UDQNHG�DPRQJ�WKH�KLJKHVW�LQ�WKH�QDWLRQ�IRU�ERWK�REHVLW\�
DQG�KRXVHKROG�IRRG�LQVHFXULW\��86'$�������&HQWHU�IRU�
'LVHDVH�&RQWURO�������
� $� VXUYH\� RI� VHFRQGDU\� GDWD� ZDV� FROOHFWHG� WR�
EXLOG� WKH� SURÀOH� IRU� HDFK� VWDWH�� (DFK� SURÀOH� LQFOXGHV�
VSDWLDO� HQHUJ\� GHQVLW\�� LQGLFDWRUV� RI� IUXLW� DQG� YHJHWDEOH�
FRQVXPSWLRQ�� REHVLW\� DQG� KRXVHKROG� IRRG� LQVHFXULW\�
UDWHV��DV�ZHOO�DV�VWDWH�LQGLFDWRUV�RI�SK\VLFDO�DFWLYLW\��'DWD�RQ�
VWDWH�SROLFLHV�JXLGLQJ�LQGLYLGXDOV�WRZDUG�D�KHDOWK\�OLIHVW\OH�
DUH�DOVR�LQFOXGHG��&RPELQLQJ�WKH�PHDVXUHV�ERWK�KHDOWK\�
DQG� XQKHDOWK\� IRRG� FRQVXPSWLRQ� VXSSOLHV� FRPSDUDEOH�
GDWD� IRU� WKH� ÁRZ� RI� HQHUJ\� WKURXJK� WKH� HFRV\VWHP��
)RRGV� WKDW� DUH�XQKHDOWK\� �HQHUJ\�GHQVH� LQ� IDW� VDOW�� DQG�
VXJDUV��VXSSO\�JUHDWHU�DPRXQWV�RI�HQHUJ\�WR�FRQVXPHUV�
WKDQ�IRRGV�WKDW�DUH�KHDOWK\��SURYLGLQJ�OHVVHU�DPRXQWV�RI�
HQHUJ\�LQ�D�EDODQFHG�ZD\��3XEOLF�SROLF\�FRQFHUQLQJ�KHDOWK�
DQG�QXWULWLRQ�DUH�VLJQLÀFDQW�LQ�XQGHUVWDQGLQJ�WKH�SROLWLFDO�
DQG�VRFLDO�HOHPHQWV�UHODWHG�WR�WKH�FXOWXUDO�FRUH� LQ� WKLV�
PRGHO�
� (QHUJ\�GHQVLW\� LV� DQDO\]HG� WKURXJK� WKH�&'&·V�
�����UHSRUW�RQ�PRGLÀHG�UHWDLO�IRRG�HQYLURQPHQW��P5)(,���
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(QHUJ\� GHQVLW\� UHIHUV� WR� WKH� FRQFHQWUDWLRQ� RI� FDORULHV�
FRPSDUHG� ZLWK� WKH� SDUWLFXODU� ZHLJKW� RI� D� IRRG� �&'&�
���������7KH�P5)(,�PHDVXUHV�WKH�QXPEHU�RI�KHDOWK\�DQG�
OHVV� KHDOWK\� IRRG� UHWDLOHUV� ZLWKLQ� FHQVXV� WUDFWV� DFURVV�
HDFK�VWDWH�DV�GHÀQHG�E\�W\SLFDO�IRRG�RIIHULQJV�LQ�VSHFLÀF�
W\SHV� RI� UHWDLO� VWRUHV� �H�J��� VXSHUPDUNHWV�� FRQYHQLHQFH�
VWRUHV��RU� IDVW� IRRG�UHVWDXUDQWV�� �&'&����������2XW�RI�
WKH� WRWDO� QXPEHU� RI� IRRG� UHWDLOHUV� FRQVLGHUHG� KHDOWK\�
RU� OHVV�KHDOWK\� LQ�D�FHQVXV� WUDFW�� WKH�P5)(,�UHSUHVHQWV�
WKH� SHUFHQWDJH� WKDW� DUH� KHDOWK\��7KH� P5)(,� FRPELQHV�
PHDVXUHV�RI�IRRG�GHVHUWV��ODFN�RI�DFFHVV�WR�ZKROH�IRRGV��
DQG� IRRG� VZDPSV� �UHODWLYH� DPRXQWV� RI� HQHUJ\�GHQVH�
XQKHDOWK\�IRRG�RSWLRQV��WR�TXDQWLI\�WKH�PHDVXUH�LQWR�D�
VLQJOH�QXPEHU��&'&����������6FRUHV�JUHDWHU�WKDQ�]HUR�
FRUUHVSRQG� ZLWK� WKH� IRRG� GHVHUW� FRQFHSW� DQG� ORZHU�
VFRUHV� FRUUHVSRQG� WR� IRRG� VZDPSV�� 7KHVH� FRQFHSWV�
SURYLGH�UHOLDEOH��TXDQWLÀDEOH�GDWD�UHODWLYH�WR�WKH�DPRXQW�
RI�HQHUJ\�EHLQJ�SURGXFHG�DQG�FRQVXPHG�E\�KXPDQV�LQ�DQ�
LQGXVWULDO�IRRG�HQYLURQPHQW�LQ�WKHVH�DUHDV�
� 7KH� &'&� UHOHDVHG� D� UHSRUW� LQ� ����� RQ�
LQGLFDWRUV� RI� IUXLW� DQG� YHJHWDEOH� FRQVXPSWLRQ�� 7KH�
UHSRUW�SUHVHQWV�GDWD�RQ�HDFK�VWDWH·V�IUXLW�DQG�YHJHWDEOH�
FRQVXPSWLRQ�� HQYLURQPHQWDO�� DQG� SROLF\� LQGLFDWRUV� RI�
VXSSRUW� IRU� WKH� FRQVXPSWLRQ� RI� IUXLW� DQG� YHJHWDEOHV�
�&'&� ��������� )RU� KHDOWK\� HQHUJ\� FRQVXPSWLRQ�� WKH�
$PHULFDQ�'LHWDU\�*XLGHOLQHV� UHFRPPHQG� HDWLQJ�PRUH�
IUXLWV�DQG�YHJHWDEOHV��&'&����������&RPELQLQJ�WKH�UDWHV�
RI� IUXLW� DQG� YHJHWDEOH� FRQVXPSWLRQ� DORQJ� ZLWK� SROLF\�
LQGLFDWRUV�DQG�ODQG�XVH�VXSSRUW�IRU�IUXLW�DQG�YHJHWDEOHV�
KHOSV�WR�XQGHUVWDQG�D�SRSXODWLRQ·V�FRQQHFWLRQ�WR�KHDOWK\�
IRUPV�RI�IRRG�DFTXLVLWLRQ�
� 7KH� VDPH�&'&� UHSRUW� IURP� ����� LV� XVHG� WR�
GRFXPHQW�DFUHDJH�SHUFHQWDJHV�RI�FURSODQGV�XVHG�WR�JURZ�
IUXLW� DQG� YHJHWDEOHV� IRU� HDFK� VWDWH� �&'&����������7KLV�
SHUFHQWDJH�RI�KDUYHVWHG�ODQG�IRU�IUXLWV�DQG�YHJHWDEOHV�DUH�
XVHG�DV�UHJLRQDO�LQGLFDWRUV�RI�WKH�TXDQWLWLHV�RI�IUXLWV�DQG�
YHJHWDEOHV�LQ�WKH�ORFDO�IRRG�V\VWHPV��
� 6WDWH� REHVLW\� SHUFHQWDJHV� DUH� VRXUFHG� IURP� D�
�����UHSRUW�SUHSDUHG�E\�7KH�6WDWH�RI�2EHVLW\��D�SURMHFW�
RI�WKH�7UXVW�IRU�$PHULFD·V�+HDOWK�DQG�WKH�5REHUW�:RRG�
-RKQVRQ� )RXQGDWLRQ��7KH� 6WDWH� RI�2EHVLW\� GDWD� FRPHV�
IURP� WKH� %HKDYLRUDO� 5LVN� )DFWRU� 6XUYHLOODQFH� 6\VWHP�
�6WDWH� RI� 2EHVLW\� ���������� $FFRUGLQJ� WR� WKH� UHSRUW��
%5)66� LV� WKH� ODUJHVW� RQJRLQJ�� VWDWH�EDVHG� WHOHSKRQH�
KHDOWK�VXUYH\��ZKLFK�ZDV�HVWDEOLVKHG�E\�WKH�&'&��6WDWH�
RI�2EHVLW\�����������7KH�VXUYH\�VDPSOHV�DGXOWV�IURP�HDFK�
VWDWH�WDUJHWLQJ�LQIRUPDWLRQ�RQ�KHDOWK�ULVNV��EHKDYLRUV��DQG�
KHDOWK�SUDFWLFHV��6WDWH�RI�2EHVLW\�����������

+RXVHKROG�IRRG�LQVHFXULW\�UDWHV�DUH�IURP�D������UHSRUW�
SURYLGHG� E\� WKH� 86'$� (FRQRPLF� 5HVHDUFK� 6HUYLFH��
7KH� SHUFHQWDJH� LV� WKH� DYHUDJH� SUHYDOHQFH� KRXVHKROGV�
H[SHULHQFLQJ� ORZ�WR�YHU\� ORZ� IRRG�VHFXULW\� IURP������
WR� ����� E\� VWDWH� �86'$� ���������� 7KH� DYHUDJH� RI�

WKUHH�\HDUV�RI�IRRG�LQVHFXULW\�GDWD�SUHVHQW�D�VLJQLÀFDQW�
VWDWLVWLFDO�PHDVXUH�WR�DVVHVV�WKH�H[WHQW�RI�IRRG�DQ[LHW\�LQ�
WKH�UHJLRQ�RI�VWXG\�
� 'DWD�LOOXVWUDWLQJ�SRSXODWLRQ�HQHUJ\�H[SHQGLWXUH�
LV� DQ� LQGH[� IRUPHG� IURP� WKH� VWDWLVWLFDO� FRPSRQHQWV�
RI� D� ����� UHSRUW� E\� WKH� &'&��7KH� UHSRUW� SURYLGHV�
LQIRUPDWLRQ� RQ� SK\VLFDO� DFWLYLW\� EHKDYLRUV� DQG� VWDWH�
OHYHO� SROLF\� VXSSRUWLQJ� D� SK\VLFDOO\� DFWLYH� HQYLURQPHQW�
�&'&������������� ,QGLFDWRUV�RI�SK\VLFDO�DFWLYLW\� LQFOXGH�
SHUFHQWDJH� RI� DGXOWV� ZKR� HQJDJH� LQ� QR� OHLVXUH�WLPH�
SK\VLFDO� DFWLYLW\�� ZKR� XVXDOO\� ELNHG� RU� ZDONHG� WKHLU�
FRPPXWH�� SHUFHQWDJH� RI� SRSXODWLRQ� OLYLQJ�ZLWKLQ� KDOI� D�
PLOH�RI�D�SDUN��DQG�SHUFHQWDJH�RI�\RXWK�ZLWK�UHFUHDWLRQDO�
DQG� SK\VLFDOO\� DFWLYH� OLIHVW\OH� LQIUDVWUXFWXUH� LQ� WKHLU�
QHLJKERUKRRG� >L�H�� SDUNV�� SOD\JURXQGV�� UHFUHDWLRQ� RU�
FRPPXQLW\�FHQWHU�� VLGHZDONV�� DQG�ZDONLQJ�SDWKV@� �&'&�
���������

$QDO\VLV�DQG�'LVFXVVLRQ

7KH�ÀUVW�FROXPQ�RI�7DEOH���VKRZV�HDFK�WKH�VWDWH·V�P5)(,�
VFRUH�� (YHU\� VWDWH� KDV� D� VFRUH� WKDW� LV� DERYH� ÀYH�� ZLWK�
PRVW� VFRUHV�EHLQJ� FORVH� WR� WKH�PD[LPXP� VFRUH�RI� ����
7KH�FORVHU�WKH�VFRUH�LV�WR�����WKH�PRUH�WKH�UHWDLO�IRRG�
HQYLURQPHQW�LV�FKDUDFWHUL]HG�E\�WUHPHQGRXV�DPRXQWV�RI�
HQHUJ\�GHQVH� IRRGV��7KH�H[DFW� VFRUH�RI����PHDQV� WKDW�
RQO\����RXW�RI�HYHU\�����IRRG�UHWDLOHUV�ZHUH�OLNHO\�WR�RIIHU�
KHDOWK\� IRRG� RSWLRQV�� OLNH� IUXLWV�� YHJHWDEOHV�� DQG� ZKROH�
JUDLQ�IRRGV��&'&����������7KH�DYHUDJH�P5)(,�VFRUH�IRU�
WKH�ORFDWLRQV�XQGHU�VWXG\�LV������7KLV�VFRUH�LOOXVWUDWHV�WKDW�
WKH� LPPHQVH� DYDLODELOLW\� RI� XQKHDOWK\� IRRGV� VKDSHV� WKH�
FKDUDFWHULVWLFV�RI�HDFK�VWDWH·V�IRRG�HQYLURQPHQW�
� 0LVVLVVLSSL�KDG� WKH� ORZHVW� DYHUDJH�GDLO\� LQWDNH�
RI� IUXLWV� DQG� YHJHWDEOHV��$ODEDPD��7HQQHVVHH�� DQG�7H[DV�
DOO�KDG�WKH�KLJKHVW�DYHUDJHV�RI�IUXLW�DQG�YHJHWDEOH�LQWDNH��
7KH�SHUFHQWDJH�RI�FURSODQG�XVHG�IRU�IUXLW�DQG�YHJHWDEOH�
JURZWK�LQ�HDFK�VWDWH�LV�SUHVHQWHG�WR�XQGHUVWDQG�VXSSRUW�

7DEOH����,QGLFDWRUV�RI�3RSXODWLRQ�(QHUJ\�,QWDNH�E\�6WDWH�
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IRU�FRQVXPSWLRQ��$UNDQVDV��.HQWXFN\��DQG�2NODKRPD�DOO�
GHGLFDWH�DQ�DYHUDJH�RI�OHVV�WKDQ�����SHUFHQW�RI�DJULFXOWXUDO�
ODQG�WR�IUXLWV�DQG�YHJHWDEOHV�
� 0LVVLVVLSSL� KDG� WKH� KLJKHVW� SHUFHQWDJH� RI�
LQVHFXUH�KRXVHKROGV�DQG�WKH�VHFRQG�KLJKHVW�SHUFHQWDJHV�
RI�REHVLW\��$UNDQVDV�LV�UDQNHG�VHFRQG�LQ�KRXVHKROG�IRRG�
LQVHFXULW\� DQG� IRXUWK� LQ� DGXOW� REHVLW\��7KLV� SDWWHUQ� RI�
KLJK� IRRG� LQVHFXULW\�DQG�KLJK�UDWHV�RI�REHVLW\�FRQWLQXH�
WKURXJK�HDFK�VWDWH�XQGHU�DQDO\VLV�
� 7DEOH� �� SUHVHQWV� DQ� LQGH[� RI� LQGLFDWRUV� WKH�
RXWÁRZ� RI� HQHUJ\� RI� SRSXODWLRQV�ZLWKLQ� HDFK� VWDWH�� ,Q�
RWKHU�ZRUGV��LW�UHSUHVHQWV�WKH�ZD\V�LQ�ZKLFK�LQGLYLGXDOV�
DQG� FRPPXQLWLHV� PDLQWDLQ� KHDOWK\� FDORULF� H[SHQGLWXUH��
1HDUO\� D� WKLUG� RI� WKH� SRSXODWLRQ� LQ� DOO� HLJKW� VWDWHV�
������� �SHUFHQW�� UHSRUWHG� QR� OHLVXUH�WLPH� SK\VLFDO�
DFWLYLW\��7KLV� LV� URXJKO\� VHYHQ� SHUFHQW� KLJKHU� WKDQ� WKH�
RYHUDOO� QDWLRQDO� DYHUDJH� RI� ������ SHUFHQW�� ,Q� DOO� VWDWHV�
WKHUH�ZHUH�ORZ�SHUFHQWDJHV�RI�WKH�SRSXODWLRQ�OLYLQJ�QHDU�
SDUNV��/HVV�WKDQ�KDOI�RI�WKH�\RXWK�SRSXODWLRQ�LQ�DOO�FDVHV�
KDG� DQ\� LQIUDVWUXFWXUH� VXSSRUWLQJ� DQ� DFWLYH� OLIHVW\OH� LQ�
WKHLU� QHLJKERUKRRG�� /$��06��71�� DQG�7;� DUH� DOO� VWDWHV�
ZLWK�SROLF\�VXSSRUWLQJ�VPDUW�XUEDQ�GHVLJQ��6PDUW�GHVLJQ�
SROLFLHV� LPSOHPHQW� HIÀFLHQW� DSSURDFKHV� WR� GHYHORSLQJ�
D� FRPPXQLW\·V� LQIUDVWUXFWXUH� SURYLGLQJ� D�PRUH� KHDOWK\�
HQYLURQPHQW� �$PHULFDQ� 3XEOLF�+HDOWK�$VVRFLDWLRQ���$5��
$/�� .<�� DQG�2.� KDG� QR� SROLF\� VXSSRUWLQJ� FRPPXQLW\�
VFDOH� GHVLJQ��7KHUH� LV� D� ODFN� RI� HIÀFLHQW� PDQDJHPHQW�
IRU� LQIUDVWUXFWXUH� RI� DOO� IRUPV� RI� WUDQVSRUWDWLRQ�� EXW�
HVSHFLDOO\� WKDW� IRU� FLWL]HQV� ZKR� ZDQW� WR� SDUWLFLSDWH� LQ�
DFWLYH�WUDQVSRUWDWLRQ�
� 7KH� UHJLRQ� RI� VWXG\� UHSUHVHQWV� WKH� ORFDO�
HQYLURQPHQWV�WKDW�FRPSULVH�LW� LQ�FRQVLGHUDEOH�ZD\V��%\�
VWDWH�� DQG� UHJLRQ� DV� D� ZKROH�� WKHUH� LV� YLVLEOH� HYLGHQFH�
RI� FDXVDWLRQ�� (DFK� ORFDO� KDG� LQFUHDVHG� DYDLODELOLW\� WR�
SURFHVVHG� IRRG� UHWDLOHUV�� LQFUHDVHG� UDWHV� RI� IRRG�
LQVHFXULW\��DQG�ORZ�FRQVXPSWLRQ�RI�IUXLWV�DQG�YHJHWDEOHV��
ZKLOH�KDYLQJ�VLJQLÀFDQW�UDWHV�RI�REHVLW\��7KH�KXPDQ�IRRG�
UHODWLRQVKLS�LV�DQ�HFRORJLFDO�V\VWHP�LQ�FRQVWDQW�PRYHPHQW��

7R�EH� DEOH� WR� HQWHU� WKH� V\VWHP� DW� DQ\� IRFDO� SRLQW� DQG�
WUDFH�RVFLOODWLRQ�WR�XQGHUVWDQG�LWV�FRQVHTXHQFHV�LV�YHU\�
LPSRUWDQW�
� 7KHUHIRUH� WR� EULQJ� WKLV� DUJXPHQW� IXOO� FLUFOH��
WKHVH�ÀQGLQJV�DQVZHU�P\�FRUH�TXHVWLRQ��+RZ�GRHV�WKH�
LQGXVWULDOL]DWLRQ� RI� IRRG�� FRPELQHG� ZLWK� SXEOLF� SROLF\��
LPSDFW� FRPPXQDO� ZHOO�EHLQJ� LQ� WKH� FRQWH[W� RI� ORFDO�
IRRG� HQYLURQPHQWV"� 7KH� LQGXVWULDO� IRRG� HQYLURQPHQW�
LV� FRPSULVHG� RI� VRFLDO�� SROLWLFDO�� DQG� ELRORJLFDO� IDFWRUV�
WKDW� SURPRWH� DQ� XQEDODQFHG� HFRORJLFDO� UHODWLRQVKLS��
)LUVW�� WKH�V\VWHPLF�QDWXUH�RI� WKH� LQGXVWU\��ZLWK�VXSSRUW�
IURP� DGYHUWLVLQJ�� DQG� FRUUHODWLQJ� SXEOLF� SROLF\� KHOS�
JXLGH� FRQVXPSWLRQ��7KH� V\VWHP� FUHDWHV� DQG� PDLQWDLQV�
ZKDW� IRRGV�DUH�DYDLODEOH�WR�D�SRSXODWLRQ�DQG�� WKHUHIRUH�
DIIHFW� FRQVXPSWLRQ�� 7KH� VDPH� HQWLWLHV� DOVR� FRQWURO�
WKH� SRSXODWLRQ·V� DFFHVV� WR� DQ� HQYLURQPHQW� WKDW� KHOSV�
PDLQWDLQ�D�SK\VLFDOO\�DFWLYH�OLIHVW\OH��,I�DVSHFWV�RI�HQHUJ\�
FRQVXPSWLRQ� DQG� H[SHQGLWXUH� DUH� QRW� RVFLOODWLQJ� LQ�
EDODQFH�� WKH� FRQVHTXHQFHV� DUH� SURIRXQG�� 7KH� GDWD�
SUHVHQWHG� FOHDUO\� VXSSRUWV� WKH� DSSOLHG� WKHRULHV�� $V�
0DOWKXV�PHQWLRQV��DV�SRSXODWLRQV�ULVH�VR�GRHV�VXEVLVWHQFH��
8VLQJ�WKH�SURÀOHV�XQGHU�VWXG\�WR�DSSO\�WR�D�JOREDO�VFDOH��LW�
FDQ�EH�VWDWHG�WKDW�VXEVLVWHQFH�KDV�VKLIWHG�WR�DQ�LQGXVWULDO�
HQYLURQPHQW� WR� VXSSRUW� LQFUHDVLQJ� SRSXODWLRQ� GHQVLW\��
7KH� VKLIW� WR� LQGXVWULDO� IRRG� SURGXFWLRQ� KDV� EHHQ� DQ�
DGRSWLYH� WUDQVLWLRQ�WR�SURYLGH� ODUJH�TXDQWLWLHV�RI� IRRGV�
WR� VXSSRUW� WKH�GHQVH�SRSXODWLRQ��7HFKQLFDO� DGYDQFHV� LQ�
SURGXFWLRQ��SURFHVVLQJ��DQG�SROLWLFDO�SROLF\�FRPELQHG�ZLWK�
WKH�QHFHVVLW\�WR�VXSSRUW�SRSXODWLRQ�VXEVHTXHQWO\�KHOSHG�
WR�GHYHORS�WKH�HQHUJ\�GHQVH�IRRGV�WKDW�FKDUDFWHUL]H�WKH�
LQGXVWULDO�IRRG�HQYLURQPHQW�WRGD\�
� $�PDMRU�OLPLWDWLRQ�LV�UHFRJQL]HG�ZLWK�WKH�ODFN�RI�
HPSLULFDO�ELRORJLFDO�GDWD�WR�VXSSRUW�VRPH�VWDWH�FODLPV��,W�
ZRXOG�EH�VLJQLÀFDQW�WR�H[DPLQH�WKH�ELRORJLFDO�HIIHFWV�RI�
WKH�LQGXVWULDO�IRRG�HQYLURQPHQW�RQ�KXPDQ�SV\FKRORJ\�DV�
ZHOO��)XUWKHU�H[SORUDWLRQ�LQWR�WKH�ELRORJLFDO�FRQVHTXHQFHV�
RI�WKLV�HQYLURQPHQW�ZLOO�RQO\�IXUWKHU�LOOXVWUDWH�WKH�QHHG�
IRU�HQYLURQPHQWDO�IRRG�DVVHVVPHQW�DFURVV�WKH�JOREH�
� :LWK� WKHVH� ÀQGLQJV� ZH� FDQ� EHWWHU� SUHSDUH�
IRU� WKH� IXWXUH��7KHUH� LV� QR� UHYHUVLQJ� WKH� LQFUHDVH� RI�
SRSXODWLRQ� DQG� VXEVLVWHQFH�� VR� ZH� PXVW� ÀQG� ZD\V� WR�
VXSSRUW�DQG�PDLQWDLQ�LQ�DQ�HFRORJLFDOO\�HIÀFLHQW�PDQQHU��
7KLV� LV� GRQH� WKURXJK� FKDQJLQJ� WKH� GHIDXOW� RI� SHUVRQDO�
FKRLFH�WKURXJK�FKDQJLQJ�WKH�HQYLURQPHQW��3HRSOH�ZLOO�HDW�
KHDOWK\�DQG�EH�DFWLYH�LI�WKRVH�WKLQJV�DUH�DYDLODEOH��%DVHG�
RQ�WKH�GDWD��SRSXODWLRQV�PXVW�PDNH�WKH�SHUVRQDO�FKRLFH�
WR�LQFUHDVH�SK\VLFDO�DFWLYLW\�DQG�GHFUHDVH�FRQVXPSWLRQ�RI�
HQHUJ\�GHQVH�IRRGV�
� 6LPXOWDQHRXVO\�� WKH� HQYLURQPHQW� PXVW� EH�
FKDQJHG� LQ� RUGHU� WR� SURPRWH� WKHVH� WKLQJV�� (DFK� LV� D�
SURGXFW�RI�WKH�RWKHU�DV�D�FRQVWDQW�RSHUDWLQJ�F\FOH��0DQ\�
LQGLYLGXDOV� KDYH� OLPLWHG� DFFHVV� WR� DGHTXDWH� IRRGV� DQG�
SODFHV�WR�EH�DFWLYH��&KDQJHV�LQ�SXEOLF�SROLF\�FDQ�SURYLGH�
WKH� SRZHU� QHHGHG� WR� GR� VR�� ,� VXJJHVW� VKLIWLQJ� IRFXV�7DEOH����,QGLFDWRUV�RI�3RSXODWLRQ�(QHUJ\�([SHQGLWXUH�E\�6WDWH�
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WR� WKH� HQGHDYRU� RI� FLYLF� DJULFXOWXUH�� &LYLF� DJULFXOWXUH�
LV� WKH� KROLVWLF� PHWKRG� RI� GLIIXVLQJ� ORFDO� DJULFXOWXUDO�
DQG� IRRG� SURGXFWLRQ� SURFHVVHV� LQWR� WKH� FRPPXQLW\�
�/\VRQ���������������,W�LV�VPDOO�VFDOH��ORFDOO\�RULHQWHG��DQG�
LV�ÁH[LEO\�DQG�HIÀFLHQWO\�RUJDQL]HG��&RPPXQLW\�RULHQWHG�
ORFDO�V\VWHPV�KHOS�WR�JDLQ�JUHDWHU�FRQWURO�RYHU�HFRQRPLF�
GHVWLQLHV�� HQKDQFH� OHYHO� RI� FXOWXUDO� FDSLWDO� DPRQJ�
SRSXODWLRQV��DQG�FRQWULEXWH�WR�VRFLRHFRQRPLF�ZHOO�EHLQJ�
�/\VRQ����������������

$FNQRZOHGJPHQWV

,�ZRXOG�ÀUVW�OLNH�WR�WKDQN�P\�WKHVLV�SURIHVVRU�DQG�RYHUDOO�
DFDGHPLF�PHQWRU�� 'U�� 'XQFDQ�0F.LQQRQ�� +LV� JXLGDQFH�
DQG� DGYLFH� KDV� FRQWLQXHG� WR� KHOS� PROG� P\� DFDGHPLF�
FDUHHU� DQG� WKLV� SURMHFW� WKURXJK� LWV� ÀQDO� UHYLVLRQV�� ,�
ZRXOG�OLNH�WR�H[WHQG�P\�JUDWLWXGH�WR�'U��(ULF�%RZQH�DQG�
SDUWQHU�&U\VWDO�%RZQH�IRU�VXSSOHPHQWDO�UHVRXUFHV�DQG�
GLUHFWLRQ� WRZDUGV� WKH�PDMRU� FRQFOXVLRQV� RI� WKLV� VWXG\��
$OVR��WKDQNV�WR�5\DQ�1JX\HQ�IRU�WDNLQJ�WLPH�WR�FRPSOHWH�
WKH�SHHU�UHYLHZ�SURFHVV�DQG�RIIHU�DGGLWLRQDO�FRPPHQWV�
WR�WKH�DUWLFOH�

5HIHUHQFHV�&LWHG

%HVWRU��7KHRGRUH�&�
�����.DLWHQ�=XVKL�DQG�.RQELQL�-DSDQHVH�)RRG�&XOWXUH�

LQ�WKH�$JH�RI�0HFKDQLFDO�5HSURGXFWLRQ��,Q�
$QWKURSRORJLFDO�7KHRU\��$Q�,QWURGXFWRU\�+LVWRU\��HGLWHG�
E\�-RQ�0F*HH�DQG�5LFKDUG�:DUPV��SS�����������
0F*UDZ�+LOO�

&HQWHU�IRU�'LVHDVH�&RQWURO��&'&�
�����&HQVXV�7UDFW�/HYHO�6WDWH�0DSV�RI�WKH�0RGLÀHG�

)RRG�(QYLURQPHQW�,QGH[��P5)(,���1DWLRQDO�
&HQWHU�IRU�'LVHDVH�3UHYHQWLRQ�DQG�+HDOWK�
3URPRWLRQ��'LYLVLRQ�RI�1XWULWLRQ��3K\VLFDO�$FWLYLW\��
DQG�2EHVLW\�

�����6WDWH�,QGLFDWRU�5HSRUW�RQ�)UXLWV�DQG�9HJHWDEOHV��
1DWLRQDO�&HQWHU�IRU�'LVHDVH�3UHYHQWLRQ�DQG�
+HDOWK�3URPRWLRQ��'LYLVLRQ�RI�1XWULWLRQ��3K\VLFDO�
$FWLYLW\��DQG�2EHVLW\�

�����6WDWH�,QGLFDWRU�5HSRUW�RQ�3K\VLFDO�$FWLYLW\��
1DWLRQDO�&HQWHU�IRU�'LVHDVH�3UHYHQWLRQ�DQG�
+HDOWK�3URPRWLRQ��'LYLVLRQ�RI�1XWULWLRQ��3K\VLFDO�
$FWLYLW\��DQG�2EHVLW\�

&KDQMLQ��&KXQJ�DQG�6DPXHO�/��0\HUV��-U�
�����'R�WKH�3RRU�3D\�0RUH�IRU�)RRG"�$Q�$QDO\VLV�

RI�*URFHU\�6WRUH�$YDLODELOLW\�DQG�)RRG�3ULFH�
'LVSDULWLHV��-RXUQDO�RI�&RQVXPHU�$IIDLUV�����������
����

&RKHQ��0DUN�1�
�����3DOHRSDWKRORJ\�DW�WKH�2ULJLQV�RI�$JULFXOWXUH��$FDGHPLF�

3UHVV�

'LDPRQG��-DUHG
�����7KH�:RUVW�0LVWDNH�LQ�WKH�+LVWRU\�RI�WKH�+XPDQ�

5DFH��'LVFRYHU�0DJD]LQH�������

)HGHUDO�7UDGH�&RPPLVVLRQ��)7&�
�����0DUNHWLQJ�)RRG�WR�&KLOGUHQ�DQG�$GROHVFHQWV��$�

5HYLHZ�RI�,QGXVWU\�([SHQGLWXUHV��$FWLYLWLHV��DQG�
6HOI�5HJXODWLRQ�

+DUULV��-HQQLIHU�/���0DUOHQH�%��6FKZDUW]��DQG�.HOO\�'��
%URZQHOO
�����0DUNHWLQJ�)RRGV�WR�&KLOGUHQ�DQG�$GROHVFHQWV��

/LFHQVHG�&KDUDFWHUV�DQG�2WKHU�3URPRWLRQV�RQ�
3DFNDJHG�)RRGV�LQ�WKH�6XSHUPDUNHW��3XEOLF�+HDOWK�
1XWULWLRQ����������������

3DQ��/LSLQJ��%HWW\ORX�6KHUU\��5DVKLG�1MDL��DQG�+HLGL�0��
%ODQFN
����� �)RRG�,QVHFXULW\�LV�$VVRFLDWHG�ZLWK�2EHVLW\�

DPRQJ�8�6��$GXOWV�LQ�7ZHOYH�6WDWHV��-RXUQDO�RI�WKH�
$FDGHP\�RI�1XWULWLRQ�DQG�'LHWHWLFV�������������
�����

/\VRQ��7KRPDV�$�
�����&LYLF�$JULFXOWXUH��5HFRQQHFWLQJ�)DUP��)RRG��DQG�

&RPPXQLW\��7XIWV�8QLYHUVLW\�3UHVV��0HGIRUG��0$�

0DOWKXV��7KRPDV�5�
�����>����@�2Q�3RSXODWLRQ��5DQGRP�+RXVH�3XEOLVKLQJ��

1HZ�<RUN��1<�

0RUDQ��(PLOLR�)�
�����+XPDQ�$GDSWDELOLW\��$Q�,QWURGXFWLRQ�WR�(FRORJLFDO�

$QWKURSRORJ\��:HVW�9LHZ�3UHVV��%RXOGHU��&2�

0F'RQDOG��%U\DQ�/�
�����)RRG�6HFXULW\��3ROLW\�3UHVV��&DPEULGJH�8.�

0HVVHU��(OOHQ
�����7KH�́ 6PDOO�EXW�+HDOWK\µ�+\SRWKHVLV��+LVWRULFDO��

3ROLWLFDO��DQG�(FRORJLFDO�,QÁXHQFHV�RQ�1XWULWLRQDO�
6WDQGDUGV��+XPDQ�(FRORJ\�������������

1HVWOH��0DULRQ
�����)RRG�3ROLWLFV��+RZ�WKH�)RRG�,QGXVWU\�,QÁXHQFHV�

1XWULWLRQ�DQG�+HDOWK��8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV��
%HUNHOH\�DQG�/RV�$QJHOHV�&DOLIRUQLD�

2·'HD��.HULQ
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�����0DUNHG�,PSURYHPHQW�LQ�&DUERK\GUDWH�DQG�/LSLG�
0HWDEROLVP�LQ�'LDEHWLF�$XVWUDOLDQ�$ERULJLQHV�
$IWHU�7HPSRUDU\�5HYHUVLRQ�WR�7UDGLWLRQDO�/LIHVW\OH��
'LDEHWHV���������������

6WDWH�RI�2EHVLW\
�����$GXOW�2EHVLW\�LQ�WKH�8QLWHG�6WDWHV��7UXVW�IRU�

$PHULFD·V�+HDOWK�

6WHZDUG��-XOLDQ�+�
�����7KHRU\�RI�&XOWXUH�&KDQJH��7KH�0HWKRGRORJ\�RI�

0XOWLOLQHDU�(YROXWLRQ��8QLYHUVLW\�RI�,OOLQRLV�3UHVV�

7LOORWVRQ��-DPHV�(�
����� �$PHULFD·V�2EHVLW\��&RQÁLFWLQJ�3XEOLF�3ROLFLHV��

,QGXVWULDO�(FRQRPLF�'HYHORSPHQW��DQG�
8QLQWHQGHG�+XPDQ�&RQVHTXHQFHV��)ULHGPDQ�
6FKRRO�RI�1XWULWLRQ�6FLHQFH�	�3ROLF\��������������

8QLWHG�6WDWHV�&HQVXV�%XUHDX
�����&HQVXV�%XUHDX�5HJLRQV�DQG�'LYLVLRQV�RI�WKH�

8QLWHG�6WDWHV��*HRJUDSK\�'LYLVLRQ�

8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH�(FRQRPLF�
5HVHDUFK�6HUYLFH��86'$��(56�

�����+RXVHKROG�)RRG�6HFXULW\�LQ�WKH�8QLWHG�6WDWHV�LQ�
�����

8QLYHUVLW\�RI�$UNDQVDV�'LYLVLRQ�RI�$JULFXOWXUH�5HVHDUFK�
DQG�([WHQVLRQ
�����(FRQRPLF�&RQWULEXWLRQ�RI�$UNDQVDV�$JULFXOWXUH��

8QLYHUVLW\�RI�$UNDQVDV�6\VWHP�'LYLVLRQ�RI�
$JULFXOWXUH��/LWWOH�5RFN��$UNDQVDV�

<RXQJ��(�0�
�����*OREDOL]DWLRQ�DQG�)RRG�6HFXULW\��1RYHO�4XHVWLRQV�

LQ�D�1RYHO�&RQWH[W��3URJUHVV�LQ�'HYHORSPHQW�6WXGLHV�
����������



-RXUQDO�RI�8QGHUJUDGXDWH�5HVHDUFK�LQ�$QWKURSRORJ\��������9RO���������

7KH�:RUOG·V�2OGHVW�3DLQWLQJV

/RFDWHG�LQ�VRXWKHUQ�)UDQFH��WKH�&KDXYHW�&DYH�V\VWHP�LV�
D�VLWH�IURP�WKH�8SSHU�3DOHROLWKLF²DQ�HUD�GDWHG�EHWZHHQ�
�������WR��������\HDUV�DJR²WKDW�KRXVHV�WKH�ROGHVW�FDYH�
SDLQWLQJV� GLVFRYHUHG� WR� GDWH�� 'LVFRYHUHG� LQ� ������ WKH�
&KDXYHW�&DYH�LV�ORFDWHG�QHDU�WKH�3RQW�G·$UF��7KLV�ODUJH�
DUFK�OLNH�IHDWXUH�ZDV�FDUYHG�RXW�RI�WKH�OLPHVWRQH�E\�WKH�
$UGqFKH�5LYHU��-DPHV������������,WV�FRQWHQWV�KDYH�EHHQ�
KHUDOGHG� DV�PDVWHUSLHFHV�ZLWK�RYHU����� DQLPDO� LPDJHV�
GHFRUDWHG� DFURVV� WKH� ELJJHVW� FKDPEHUV� DQG� JDOOHULHV�
ZKLFK�H[WHQG�DSSUR[LPDWHO\�����PHWHUV� IURP�WKH�FDYH�
HQWUDQFH�� 7KHVH� ���� GHSLFWLRQV� FRQVLVW� RI� PHJDIDXQD�
VXFK�DV�PDPPRWKV��UKLQRFHURV��ELVRQ��GHHU�RU�HON��EHDUV�
DQG�HYHQ�OLRQV��-DPHV������������,W�LV�WKH�FRQWH[W�RI�VXFK�
PHJDIDXQD�WKDW�LV�WKH�GLVFXVVLRQ�RI�WKLV�SDSHU�
� 7KH� SXUSRVH� RI� WKLV� UHVHDUFK� LV� WR� HVWDEOLVK�
FXOWXUDO� OLQNV�EHWZHHQ�WKH� LQKDELWDQWV�RI�(XURSH�DW� WKH�
HQG� RI� WKH� /DWH� 3OHLVWRFHQH� (SRFK²D� JHRORJLFDO� VFDOH�
ZKLFK�LV�FRQWHPSRUDU\�ZLWK�WKH�8SSHU�3DOHROLWKLF�HUD²
DQG�WKH�PHJDIDXQD�SRUWUD\HG�DW�&KDXYHW�E\�PHDQV�RI�WKH�
IRVVLO�UHFRUG�DQG�DUFKDHRORJLFDO�VWXGLHV�RI�FDYH�SDLQWLQJV�
LQ�DQ�HWKQRJUDSKLF�FRQWH[W��([DFWO\�KRZ�DFFXUDWH�DUH�WKH�
FUHDWXUHV�GHSLFWHG�RQ� WKH�FDYH�ZDOOV� DW�&KDXYHW�ZKHQ�
FRPSDUHG� WR� IRVVLO� UHFRQVWUXFWLRQ"�'R� DQ\� DQDWRPLFDO�
GLVFUHSDQFLHV�SRUWUD\HG�E\� WKH� DUWLVW��RU� DUWLVWV�� KROG� D�
V\PEROLF� PHDQLQJ"�:KDW� LQÁXHQFH� FRXOG� WKH� DQLPDOV�
UHSUHVHQWHG�DW�&KDXYHW�KDYH�KDG�RQ�WKH�FXOWXUH�RI�HDUO\�
PHQ�LQ�(XURSH"�:KLOH�WKH�DQDO\VLV�RI�VW\OH�DQG�WHFKQLTXH�
DUH� LPSRUWDQW�� WKHVH� GHSLFWLRQV� PD\� KROG� D� PHDQLQJ�
EH\RQG�VW\OH�DQG�ULWXDO��7KH�VLJQLÀFDQFH�RI�WKHVH�NLQG�RI�
TXHVWLRQV�LV�WR�ORRN�DW�WKH�FDYH�SDLQWLQJV�DV�PRUH�WKDQ�
DUWLVWLF�H[SUHVVLRQ�
� 7R� XQGHUVWDQG� WKH� SDLQWLQJV� RI� &KDXYHW� DV�
PRUH� WKDQ� DUWLVWLF� H[SUHVVLRQV�� WKLV� SDSHU�ZLOO� HYDOXDWH�
DQWKURSRORJLFDO� DSSURDFKHV�� H[DPLQH� WKH� FRQWHQWV� RI�
WKH�LPDJHV��DQG�FRQQHFW�WKH�LPDJHV�WR�WKH�FXOWXUH�RI�WKH�
SHRSOH��)LUVW��D�VXPPDUL]HG�KLVWRU\�RI�H[SORUDWLRQ�RI�WKH�
UHJLRQ�WKDW�OHDG�WR�WKH�GLVFRYHU\�RI�WKH�FDYH�ZLOO�SURYLGH�
WKH�QHFHVVDU\�EDFNJURXQG��6HFRQG�LV�D�GLVFXVVLRQ�RI�WKH�
FKDOOHQJHV�ZKHQ�SODFLQJ�WKH�VLWH�LQWR�D�WHPSRUDO�FRQWH[W��
1H[W�� WKH� VKRUW� FRPLQJV� DQG� VWUHQJWKV� RI� V\PEROLF�
WKHRU\�DQG�LFRQRJUDSK\�DUH�DQDO\]HG�DQG�D�PRUH�WDLORUHG�
FRXUVH�RI�VWXG\�LV�GLVFXVVHG��7KLV�LV�IROORZHG�E\�D�UHYLHZ�
RI��WKH�GHWDLO�DQG�DFFXUDF\�RI�WKH�&KDXYHW�&DYH�SDLQWLQJV�

LQ�FRQWUDVW�WR�IRVVLO�UHPDLQV�IURP�RWKHU�FRQWH[WV��)LQDOO\��
WKH� KXQWLQJ� FXOWXUH� RI� WKH� SHRSOH� UHVSRQVLEOH� IRU� WKH�
&KDXYHW�SDLQWLQJV�LV�GLVFXVVHG�

$�%ULHI�+LVWRU\�RI�([SORULQJ�&KDXYHW

7KRXJK� &KDXYHW� KROGV� WKH� ROGHVW� GLVFRYHUHG� FDYH�
SDLQWLQJV��WKH�VLWH�KDV�RQO\�EHHQ�H[SORUHG�VLQFH�WKH�PLG�
����V�ZKHUH�VFKRODUV�KDYH�XQFRYHUHG�VLJQLÀFDQW�WUHDVXUHV��
5HVHDUFK�RQ�WKH�FDYH�ZDUUDQWHG�VSHFLDO�FRPPHQGDWLRQ�
DQG� SURWHFWLRQ� DQG� VLQFH� ����� LW� KDV� EHHQ� UHFRJQL]HG�
DV� D�:RUOG� +HULWDJH� 6LWH�� 3ULRU�� &KDXYHW� ZDV� VHDOHG�
IURP� WKH�ZRUOG� WR�SURWHFW� LWV� FRQWHQWV� IURP�PLFURELDO�
DQG� FKHPLFDO� GDPDJH� �-DPHV� ����������� &KDXYHW�� DV� D�
VLWH��EHJDQ�ZLWK�WKH�H[SORUDWLRQ�RI�WKH�JRUHV�DQG�FDYHV�
DORQJ�WKH�$UGqFKH�5LYHU��7KLV�WDVN�ZDV�WKH�PLVVLRQ�RI�D�
WHDP� OHDG� E\� WKUHH� H[SHULHQFHG� VSHOHRORJLVWV�� RU� FDYH�
H[SORUHUV�� DQG� VFKRODUV�� 7KHVH� VFKRODUV� ZHUH� (OLHWWH�
%UXQHO� 'HVFKDPSV�� &KULVWLDQ� +LOODLUH�� DQG� -HDQ�0DULH�
&KDXYHW�
� ,Q�KLV�UHSRUWV��&KDXYHW��������HODERUDWHV�RQ�KLV�
WHDPPDWHV�DQG�WKHLU�EDFNJURXQGV��'HVFKDPSV�ZDV�D�ZLQH�
SURGXFHU� LQ� WKH�$UGqFKH� UHJLRQ� DQG� QRQ�SURIHVVLRQDO�
FDYH� H[SORUHU�� +RZHYHU�� VKH� KDG� VSHQW� VHYHUDO� \HDUV�
H[SORULQJ�WKH�FDYH�V\VWHPV�DORQJ�WKH�$UGqFKH�5LYHU�DQG�
KDG�D�JUHDW�LQWHUHVW�LQ�WKH�JHRORJ\�DQG�VSHOHRORJ\�RI�WKH�
UHJLRQ��'HVFKDPSV�KDG�VXFK�DQ�H[WHQVLYH�NQRZOHGJH�RI�
WKH�FDYHV�DQG�JRUJHV�DURXQG�WKH�ULYHU�WKDW�LW�RQO\�PDGH�
VHQVH� WR� KDYH� KHU� DV� SDUW� RI� WKH� WHDP� �&KDXYHW� HW� DO��
����������7KLV� SURYHG� WR� EH� WKH� ULJKW� GHFLVLRQ� DV� KHU�
DFKLHYHPHQWV�LQ�WKH�ÀHOGV�RI�JHRORJ\�DQG�VSHOHRORJ\�DUH�
OLQNHG�WR�WKH�GLVFRYHU\�RI�D�SUHKLVWRULF�KDELWDWLRQ�DW�$YHQ�
GX�&DGH�LQ�WKH�3ODWHDX�RI�6DLQW�5HPq]H�DQG�WZR�EXULDO�
FDYHV�DORQJ�WKH�$UGqFKH�5LYHU�
� $�IRXQGLQJ�PHPEHU�RI�WKH�6SpOpR�&OXE�RG�3RQW�
6DLQW�(VSULW�� &KULVWLDQ� +LOODLUH� KDG� H[SORUHG� WKH� $YHQ�
GHV� 3qEUHV� DQG� GLVFRYHUHG� D� FRQWLQXDWLRQ� WR� DQRWKHU�
3DOHROLWKLF� VLWH�� WKH� *URWWH� GHV� 'HX[�2XYHUWXUHV� WKDW�
GDWHG�EDFN�WR�DSSUR[LPDWHO\��������\HDUV�DJR��&KDXYHW�
HW�DO�����������
� )LQDOO\�� -HDQ�0DULH� &KDXYHW� LV� GHVFULEHG� DV� DQ�
H[SHULHQFHG�FDYH�H[SORUHU�DQG�VFKRODU�ZKR�KDV�H[SORUHG�
DQG�GRFXPHQWHG�D�SOHWKRUD�RI�GLIIHUHQW�FDYH�V\VWHPV�LQ�
VRXWKHUQ�)UDQFH��+H�KDV�EHHQ�D�PHPEHU�RI�WKH�6SpOpR�
&OXE�GHV�9DQV�VLQFH������DQG�KDV�GLVFRYHUHG�WKUHH�URFN�

WĂůĞŽŶƚŽůŽŐǇ�ǁŝƚŚŝŶ��ƌĐŚĂĞŽůŽŐǇ͗�dŚĞ�^ǇŵďŽůŝƐŵ�ŽĨ��ǆƟŶĐƚ�
DĞŐĂĨĂƵŶĂ�ZĞƉƌĞƐĞŶƚĞĚ�ŝŶ�ƚŚĞ�hƉƉĞƌ�WĂůĞŽůŝƚŚŝĐ��ĂǀĞ�

WĂŝŶƟŶŐƐ�Ăƚ��ŚĂƵǀĞƚ��ĂǀĞ
ZǇĂŶ�^͘�EŐƵǇĞŶ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĞŶƚƌĂů��ƌŬĂŶƐĂƐ
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DUW�VLWHV�LQ�$OJHULD��+H�ZDV�PDGH�FXVWRGLDQ�RI�WKH�FDYHV�RI�
$UGqFKH�LQ������DQG�WKH�&KDXYHW�&DYH�VLWH�ZDV�QDPHG�
DIWHU�KLP��&KDXYHW�HW�DO������
� :LWK� D� WHDP� RI� H[SHULHQFHG� VSHOHRORJLVWV��
VFKRODUV�� DQG� UHJLRQDO� H[SHUWV�� 'HVFKDPSV�� +LOODLUH��
DQG� &KDXYHW� XQGHUWRRN� D� WKUHH�\HDU� PLVVLRQ� IURP�
����� WR� ������ 7KH� SXUSRVH� RI� WKH� PLVVLRQ� ZDV� WR�
GRFXPHQW� WKH� FDYH� V\VWHPV� DQG� DUFKDHRORJLFDO� VLWHV�
DORQJ� WKH�$UGqFKH� 5LYHU��7KLV� ZDV� XQGHUWDNHQ� IRU� WKH�
VDNH� RI� SURWHFWLQJ� WKH� ULFK� VSHOHRORJLFDO� FXOWXUH� RI�
)UDQFH� �&KDXYHW� �HW� �DO�� �����������7KH\� SURFHHGHG�ZLWK�
PHWKRGLFDO� DQG� LQ�GHSWK� H[DPLQDWLRQV� RI� WKH� FOLIIV� DQG�
JRUJHV�DORQJ�WKH�ULYHU�WR�PDUN�D�VLWH�ORFDWLRQ��7KH�WHDP�
FDPH� DFURVV� PDQ\� VLWHV� WKDW� ZHUH� DOUHDG\� NQRZQ� E\�
ORFDOV� DQG� FDYLQJ� HQWKXVLDVWV� EXW�ZHUH� DPRQJ� WKH� ÀUVW�
WR�GRFXPHQW�WKH�GHSLFWLRQV�DQG�LPDJHU\�ZLWKLQ�WKH�FDYH�
�&KDXYHW�HW�DO��������������
� &KDXYHW�� 'HVFKDPSV�� DQG� +LOODLUH� �������
GHVFULEH�KRZ�WKH\�UHWXUQHG�WR�WKH�ÀHOG�LQ������WR�UHYLVLW�
DQ�DUHD�WR�HQVXUH�WKDW�WKH\�KDG�QRW�RYHUORRNHG�DQ\WKLQJ�
VLJQLÀFDQW��7KH�JURXS�WUHNNHG�D�FOLII�DORQJVLGH�WKH�$UGqFKH�
5LYHU�DQG�QRWLFHG�D�VPDOO�FDYLW\��7R�EH�FHUWDLQ�WKLV�ZDV�QRW�
D�FDYH�WKH\�KDG�DOUHDG\�VXUYH\HG��WKH�WHDP�PRYHG�LQVLGH�
WR�LQYHVWLJDWH��:LWK�SUDFWLFDOO\�QR�VWDQGLQJ�URRP��WKH�WULR�
ZRUNHG� WKHLU� ZD\� WKURXJK� WKH� FDYH�� HYHQWXDOO\� ÀQGLQJ�
VLJQV�RI�DQ�HQWUDQFH�WR�DQ�XQGLVFRYHUHG�H[WHQVLRQ��$IWHU�
WDNLQJ�WXUQV�VKLIWLQJ�URFNV�RXW�RI�WKHLU�ZD\��'HVFKDPSV�
PDGH�D�FRQÀUPDWLRQ�WKDW�WKHUH�ZDV�LQGHHG�D�ODUJH�JDOOHU\�
EHQHDWK� WKHP��7KH�JURXS�GHFLGHG� WR�H[LW� WKH�FDYH�DQG�
UHWULHYH� WKH� QHFHVVDU\� HTXLSPHQW� WR� HQWHU� WKH� JDOOHU\��
&KDXYHW��+LOODLUH� DQG�'HVFKDPSV� WKHQ� UHWXUQHG� WR� WKH�
FDYH� DQG� SURFHHGHG� LQ� VLQJOH�ÀOH� IRUPDWLRQ� WR� H[SORUH�
GHHSHU��7KH\�ZHUH�LQ�DZH�DW�WKH�VKHHU�VL]H�RI�WKH�FKDPEHU�
VLQFH�D�JDOOHU\�RI�WKLV�PDJQLWXGH�ZDV�XQKHDUG�RI�ZLWKLQ�
WKH�$UGqFKH�UHJLRQ��7KH�WULR�IRXQG�EHDU�ERQHV�VFDWWHUHG�
DFURVV� WKH� FDYH� ÁRRU� DQG� ODWHU� IRXQG� WZR� OLRQV� DQG� D�
PDPPRWK� WKH\� VXVSHFWHG� WR� EH� SDLQWHG� LQ� UHG� RFKUH�
�&KDXYHW�HW�DO���������������7KHVH�GLVFRYHULHV�ZHUH�WKH�
ÀUVW�LQ�D�ORQJ�OLVW�RI�DQLPDO�GHSLFWLRQV�WKDW�ZRXOG�EHFRPH�
IDPRXV�DFURVV�WKH�ZRUOG�DQG�WKH�VXEMHFW�RI�UHVHDUFK�IRU�
WKH�QH[W����\HDUV�

7HPSRUDO�&RQWH[W�RI�&KDXYHW�&DYH

$W� WKH� RXWVHW�� WR� XQGHUVWDQG� WKH� FRQWH[W� RI� &KDXYHW�
&DYH� LV� HVWDEOLVKLQJ� WKH� GDWH�ZKHQ� WKH� SDLQWLQJV�ZHUH�
PDGH�DQG�WR�XQGHUVWDQG�WKH�SURFHVV�RI�FDYH�DUW�GDWLQJ��
7HPSRUDO�FRQWH[W�LV�FULWLFDO�LQ�RUGHU�WR�SODFH�VLWHV�DORQJ�
D�FXOWXUDO�DQG�JHRORJLFDO�WLPHOLQH�LQ�V\QFKURQLFLW\�WR�QRZ�
H[WLQFW�IDXQD�WKDW�HDUO\�SHRSOHV�HQFRXQWHUHG�
� $� ZHOO�SUDFWLFHG� PHWKRG� RI� GDWLQJ� FDYH� VLWHV�
LV�NQRZQ�DV�VW\OLVWLF�FKURQRORJ\��7KLV�PHWKRG�HYDOXDWHV�
WKH� SUHVHQFH� RU� DEVHQFH� RI� REMHFWV� DQG� DUWLVWLF� VW\OHV�
DOUHDG\� GRFXPHQWHG� ZLWKLQ� WKH� DUFKDHRORJLFDO� UHFRUG�
VHHQ� DW� RWKHU� HWKQRJUDSKLFDOO\� FRPSDUDEOH� VLWHV�� %\�

WKLV�PHWKRG�� WKH�&KDXYHW� VLWH� LV� VLWXDWHG� EHWZHHQ� WKH�
*UDYHWWLDQ�DQG�ODWH�6ROXWUHDQ�RU�HYHQ�HDUO\�0DJGDOHQLDQ�
FXOWXUHV� FLUFD� ������� %&(� WR� ������� %&(� �3HWWLWW� DQG�
%DKQ� ����������� 6LQFH� WKHVH� HDUO\� XVHV� RI� VW\OLVWLF�
FKURQRORJ\��WKH�DPRXQW�RI�UHFRUGHG�DQLPDO�SLFWRJUDSKV�
DW� &KDXYHW� KDV� GRXEOHG�� +pOqQH� 9DOODGDV�� D� SULPDU\�
UHVHDUFKHU�DW�&KDXYHW��KDV�QRWHG�WKH�FROOHFWLRQ�RI�IRUW\�
GDWHV� IURP� FKDUFRDO� DQG� SLJPHQWV� IURP� WKH� SDLQWLQJV�
�9DOODGDV� DQG�&ORWWHV� ������������7KH� VRSKLVWLFDWLRQ� RI�
WKH� FDYH� SDLQWLQJV� FDQ� DOVR� EH� OLQNHG� WR� RWKHU� 8SSHU�
3DOHROLWKLF�GLVFRYHULHV�WKDW�DUH�QRW�ZLWKLQ�WKH�*UDYHWWLDQ�
RU�0DJGDOHQLDQ� FXOWXUHV�� VXFK� DV� VWDWXHWWHV� RI� 6ZDELDQ�
-XUD� ZKLFK� IXUWKHU� QDUURZV� WKH� WLPHOLQH� �9DOODGDV� DQG�
&ORWWHV�����������
� +RZHYHU�� WKHUH� LV� D� VXEVWDQWLDO� GLIÀFXOW\� ZLWK�
GDWLQJ� &KDXYHW� XVLQJ� RQO\� VW\OLVWLF� FKURQRORJ\�� 0DQ\�
LPDJHV�DW�WKH�&KDXYHW�DUH�VXSHUMDFHQW�WR�RWKHUV��ZKLFK�
PDNHV� LVRODWLRQ� DQG� LGHQWLÀFDWLRQ� RI� D� SDUWLFXODU� VW\OH�
FKDOOHQJLQJ� �9DOODGDV� DQG� &ORWWHV� �����������7KHUHIRUH��
WKH� LPSOHPHQWDWLRQ� RI� UDGLRFDUERQ� GDWLQJ� XVLQJ�
FDUERQ����� KDV� EHHQ� XVHG� LQ� FRQMXQFWLRQ� ZLWK� VW\OLVWLF�
FKURQRORJ\�WR�SURYLGH�PRUH�DFFXUDWH�GDWHV��3HWWLWW�DQG�
%DKQ� ����������� 5DGLRFDUERQ� WHFKQLTXHV� DQG� VW\OLVWLF�
FKURQRORJ\� GDWH� WKH� VLWH� EHWZHHQ� ������� DQG� �������
%&(��
� <HW��UDGLRFDUERQ�GDWLQJ�LV�QRW�D�SHUIHFW�VFLHQFH��
7KH� VRXUFHV�RI� FDUERQ� FDQ�SRVH� DQ� DFFXUDF\� LVVXH� IRU�
UDGLRFDUERQ� GDWLQJ�� &KDUFRDO� DQG� RUJDQLF� SLJPHQWV�
XVHG� LQ� WKH�&KDXYHW�SDLQWLQJV�DUH� WKH�SULPDU\� VRXUFHV�
XVHG� LQ� UDGLRFDUERQ� GDWLQJ�� 7KHVH� VRXUFHV� FRXOG� EH�
FRQWDPLQDWHG�E\�H[FHVV�FDUERQ�IRXQG�ZLWKLQ�WKH�FDYH�LQ�
WKH�IRUP�RI�IRVVLOV�DQG�PLFURRUJDQLVPV�RQ�WKH�FDYH�ZDOOV�
�3HWWLWW�DQG�%DKQ������������+RZHYHU��VRXUFH�LVVXHV�FDQ�
EH� DFFRXQWHG� IRU� DW� &KDXYHW�� ,Q� WZR� FKDPEHUV� DW� WKH�
FDYH��VRPH�RI�WKH�H[FHVV�FDUERQ�IRXQG�RQ�WKH�FDYH�ZDOOV�
LV� H[SODLQHG� DV� WRUFK� PDUNV� WKDW� ZHUH� VXSHULPSRVHG�
RQ�WR�DQLPDO�SLFWRJUDSKV��:KHQ�GHDOLQJ�ZLWK�3DOHROLWKLF�
ZRUNV��FDUERQ�GDWLQJ�FDQ�EH�HYHQ�PRUH�FKDOOHQJLQJ�DV�LW�
LV�GLIÀFXOW�WR�H[WUDFW�WKH�QHFHVVDU\�VDPSOHV�RI�SLJPHQWV�
DQG� URFN� IURP�FDYH�SDLQWLQJV��7KH� IUDJLOH� QDWXUH�RI� WKH�
SDLQWLQJV� DQG� XUJH� RI� VFKRODUV� WR� SURWHFW� WKHP� IURP�
GDPDJH�H[DFHUEDWHV�WKHVH�FKDOOHQJHV�
� $�QXPEHU�RI� WHVWLQJ�HUURUV�FRXOG�HUURQHRXVO\�
LPSDFW� WKH� GDWLQJ� SURFHVV� DW� &KDXYHW�� )RU� H[DPSOH��
VFKRODUV� VWXG\LQJ� 0LVVLVVLSSLDQ� SLFWRJUDSKV�� QRWH� WKDW�
FDUERQ� VDPSOHV� WDNHQ� FRXOG� GDWH� WKH� FKDUFRDO� EXW� QRW�
WKH�SDLQWLQJV�WKHPVHOYHV��'LD]�*UDQDGRV�HW�DO���������7KLV�
IDOOV�XQGHU�ZKDW�LV�NQRZQ�DV�WKH�SUREOHPV�RI�́ 2OG�:RRG�
DQG�2OG�&KDUFRDO�µ�7KLV�́ 2OG�:RRGµ�SUREOHP�VWDWHV�WKDW�
GDWHV� FRXOG� UHODWHG� WR�ZKHQ� WKH�ZRRG�ZDV�EXUQHG� WR�
PDNH�WKH�FKDUFRDO�UDWKHU�WKDQ�WKH�GDWH�WKH�SLFWRJUDSK�
ZDV�FUHDWHG��7KH�́ 2OG�&KDUFRDOµ�LVVXH�UHODWHV�WR�ZKHUH�
WKH�FKDUFRDO�ZDV�JDWKHUHG��&KDUFRDO� IURP�RQH�ORFDWLRQ�
LQ� WKH� FDYH� PD\� KDYH� EHHQ� EXUQHG� \HDUV� RU� GHFDGHV�
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EHIRUH�LW�ZDV�JDWKHUHG�WR�FUHDWH�WKH�SLFWRJUDSK��6R��WKH�
GHSLFWLRQV�PD\�EH�VLJQLÀFDQWO\�\RXQJHU�WKDQ�WKH�FROOHFWHG�
UDGLRFDUERQ� GDWHV� �'LD]�*UDQDGRV� �HW� �DO�� �����������
7KHVH� NLQGV� RI� FRQWDPLQDWLRQV� LQFUHDVH� WKH� GLIÀFXOW\�
RI�SURFXULQJ�D�YLDEOH� VDPSOH��HVSHFLDOO\� FRQVLGHULQJ� WKH�
ÀQLWH�DPRXQW�RI�YLDEOH�FDUERQ�DYDLODEOH��$OVR��DFFHOHUDWRU�
PDVV�VSHFWURPHWU\��$06��KDV�UHYHDOHG�WKDW��GHSHQGLQJ�
RQ� ZKHUH� WKH� VDPSOH� ZDV� WDNHQ�� WKH� VDPSOH� PD\�
KDYH� LQFOXGHG� LQGHSHQGHQW� IRUPDWLRQV� IURP� WKH� FDYH�
�3HWWLWW� �DQG� %DKQ� ����������� 6XFK� IRUPDWLRQV� PD\� EH�
FRPSRVHG�RI�PDWHULDOV�WKDW�IRUPHG�\HDUV�EHIRUH�RU�DIWHU�
WKH� FDYH�ZDOOV�ZHUH�SDLQWHG��7KHVH� YDU\LQJ� IRUPDWLRQDO�
JURZWKV�IXUWKHU�VNHZ�WKH�GDWHV�IRU�WKH�VLWH�
� 7KRXJK�&KDXYHW�&DYH�KDV�EHHQ�XQGHU�VFUXWLQ\�
IRU� FRQÁLFWLQJ� GDWHV� XVLQJ� VW\OLVWLF� FKURQRORJ\� DQG�
UDGLRFDUERQ�GDWLQJ��3HWWLWW�DQG�%DKQ������������LW�VWLOO�FDQ�
EH�FRQVLGHUHG�́ WKH�EHVW�GDWHG�URFN�DUW�VLWH�LQ�WKH�ZRUOGµ�
�9DOODGDV� DQG� &ORWWHV� ����������� 0XOWLSOH� UDGLRFDUERQ�
GDWHV� WDNHQ� IURP� &KDXYHW� DUH� ZLWKLQ� WKH� VDPH� UDQJH�
DQG�WKH�VLPLODU�VRSKLVWLFDWHG�VW\OHV�GDWHG�HOVHZKHUH�DUH�
DOVR�ZLWKLQ�WKH�UDQJH��:LWK�DOO�WKLV�LQ�PLQG��WKLV�UHVHDUFK�
ZLOO�RSHUDWH�XQGHU�WKH�RULJLQDO�GDWHV�RI��������%&(�WR�
�������%&(�

6\PEROLF�7KHRU\�DQG�,FRQRJUDSK\

$Q� DQWKURSRORJLFDO� VWXG\� RQ� WKH� SDLQWLQJV� RI� &KDXYHW�
&DYH� FDQQRW� KHDYLO\� UHO\� RQ� V\PEROLF� WKHRU\�� 6\PEROLF�
WKHRU\� LV� URXWLQHO\� XVHG� LQ� SRVW�PRGHUQLVW� DSSURDFKHV�
WR� DQWKURSRORJLFDO� VWXGLHV�� DV� VXFK� VWXGLHV� IRFXV� RQ�
DQDO\]LQJ� SRZHU�� SRVLWLRQ�� DQG� DJHQF\� RI� D� VRFLHW\� DQG�
FXOWXUH�� &OLIIRUG� *HHUW]� �������� D� VFKRODU� LQ� V\PEROLF�
DQG� LQWHUSUHWLYH� DQWKURSRORJ\�� YLHZHG� FXOWXUH� DV� D�
PXOWLOD\HUHG�FRQVWUXFW�WKDW�UHOLHV�RQ�V\PEROLF�PHDQLQJV��
+H� H[SODLQHG� WKDW� FXOWXUH� FDQQRW� EH� ORRNHG� DW� DV� DQ�
HPSLULFDO�WRSLF�RI�VWXG\�DQG�LW�FDQQRW�VROHO\�EH�VWXGLHG�
WKURXJK� WKH� OHQV� RI� WKH� VFLHQWLÀF� PHWKRG�� *HHUW]�
EHOLHYHG� WKDW� WKH� KXPDQ� DQLPDO� LV� D� FUHDWXUH� WDQJOHG�
LQ� D�ZHE� RI� RXU� RZQ�PDNLQJ� RI� FXOWXUH��7KH� V\QWKHVLV�
DQG� H[DPLQDWLRQ� RI� FXOWXUH� FDQQRW� EH� OLPLWHG� WR� WKH�
YLHZSRLQWV�RI�WKH�SK\VLFDO�VFLHQFHV�� ,Q�VKRUW��V\PEROLVP�
LV�QRW�DERXW� IDFW�EXW�DERXW�WKH�PHDQLQJ�RI� WKH�V\PERO�
SUHVFULEHG� E\� WKH� FXOWXUH� �*HHUW]� ��������� *HHUW]�
IRFXVHG�RQ�WKH�UHDOLW\�LQ�ZKLFK�SHRSOH�VSXQ�WKHLU�YDULRXV�
PHDQLQJV�LQWR�WKHLU�RZQ�FXOWXUH��+H�QRWHG�WKDW�D�PDQ·V�
VWDWXV�LQ�WKH�FRPPXQLW\��DQ[LHW\�DERXW�ZRPHQ��WULDOV��DQG�
ZDUV� DQG� VR� RQ� FRXOG� EH� FRPSDUHG� WR� RQH� DVSHFW� RI�
FXOWXUH�RU�DQRWKHU��*HHUW]������������+RZHYHU��VRFLHWDO�
IDFWRUV�VXFK�DV�WKHVH�DUH�GLIÀFXOW��RU�HYHQ�LPSRVVLEOH��WR�
GHFLSKHU�IURP�3DOHROLWKLF�FDYH�SDLQWLQJV��*HHUW]·V�V\PEROLF�
DQWKURSRORJLFDO�DSSURDFK��WKHUHIRUH�� LV�VHHQ�DV�D�SDUWLDO�
DSSURDFK��5HVHDUFK�RI�3DOHROLWKLF� FDYH�SDLQWLQJV� FDQQRW�
FUHDWH� D� PXOWLOD\HUHG� UHFRQVWUXFWLRQ� RI� WKH� FXOWXUH� RI�
8SSHU�3DOHROLWKLF�SHRSOHV�ZLWK�RQO\�RQH�DYHQXH�RI�VWXG\��
7KH�FXOWXUDO�PRGHO�WKDW�PXVW�EH�UHFRQVWUXFWHG�UHTXLUHV�

D� VROLG� IRXQGDWLRQ� WKDW� EHQHÀWV� IURP� D� OLPLWHG� DQDO\VLV�
�.QLJKW�����������6R��WKH�FRUH�VXEMHFW�PDWWHU�RI�WKH�FDYH�
SDLQWLQJV�PXVW�EH�WDNHQ�DW�IDFH�YDOXH�
� ,FRQRJUDSK\� DV� D� WKHRU\� FDQ� EH� KHOSIXO� ZKHQ�
LQWHUSUHWLQJ�WKH�&KDXYHW�SDLQWLQJV��,FRQRJUDSK\�LV�WKH�VWXG\�
RI�HVWDEOLVKLQJ�D�UHODWLRQVKLS�EHWZHHQ�WKH�LPDJH�DQG�WKH�
VXEMHFW�PDWWHU�WKH�LPDJH�UHSUHVHQWV��.QLJKW��������������
0RVW� V\PEROLF� DQWKURSRORJ\� LV� DSSOLHG� WR� DQ� DEVWUDFW�
LPDJH�RU�PRWLI�ZLWKLQ�D�KLVWRULF�PHDQLQJ��7KDW�PHDQLQJ�
LV�WKHQ�SXW�LQWR�FRQWH[W�WKURXJK�WKH�PDWHULDO�FXOWXUH�RI�
WKH�JURXS�EHLQJ�VWXGLHG��.QLJKW������������$Q�DSSOLFDWLRQ�
RI� WKLV�PDQQHU� LV� QRW� IHDVLEOH� EHFDXVH� 3DOHROLWKLF� FDYH�
SDLQWLQJV� UHSUHVHQW� WKH� HQYLURQPHQW� LQ� ZKLFK� 8SSHU�
3DOHROLWKLF�SHRSOH�OLYHG��,Q�RWKHU�FDVHV��WKH�LFRQRJUDSKHU�
WDNHV� WKH� UHSUHVHQWDWLRQV� EHLQJ� VWXGLHG� DQG� FRQQHFWV�
LW� WR�P\WKV�� OHJHQGV��RU�WH[W��7KLV� LV�GRQH�WR�VKRZ�WKDW�
DQ� LPDJH� FDQ� EH� GHÀQHG� WKURXJK� LQWLPDWH� NQRZOHGJH�
RI�WKH�SHRSOH�LQ�TXHVWLRQ��.QLJKW�����������+RZHYHU��DW�
&KDXYHW� WKH�RQO\� VRXUFH�RI� NQRZOHGJH� DYDLODEOH� LV� WKH�
LPDJHV�WKHPVHOYHV�
� 7KH�SULQFLSOHV�RI�LFRQRJUDSK\�FDQ�LQIRUP�RQ�WKH�
VWXG\�RI�&KDXYHW�LQ�WZR�LPSRUWDQW�ZD\V��)LUVW��WKH�LPDJHV�
WKHPVHOYHV�LQIRUP�WKH�UHVHDUFKHU�DERXW�WKH�HQYLURQPHQW�
LQ�ZKLFK�8SSHU�3DOHROLWKLF�SHRSOH�OLYHG��7KRXJK�LW�LV�QRW�
SRVVLEOH� WR� REVHUYH� EHKDYLRU�� WKH� LPDJHV� GHSLFWHG� RQ�
WKH�FDYH�ZDOOV�SURYLGH�D�QDUUDWLYH�RI� D�YDVW�HFRV\VWHP��
7KDW�QDUUDWLYH�LV�WKH�FRQWH[W�RI�HDUO\�FXOWXUDO�IRUPV�WKDW�
FDQ� EH� WKRXJKW� RI� DV� D�PHDQV� WR� UHFRUG�ZKDW� SHRSOH�
VDZ� DQG� LQWHUDFWHG� ZLWK�� 6HFRQG�� ZKHQ� GHWHUPLQLQJ�
ZKDW�DQ� LPDJH�PHDQV��.QLJKW����������� OD\V�RXW�D�YHU\�
VLPSOH�SULQFLSOH�� LI�DQ� LPDJH� ORRNV� OLNH�D�VSHFLÀF�REMHFW��
SHUVRQ�RU�DQLPDO��WKHQ�LW�LV�KLJKO\�SUREDEOH�WKDW�LV�H[DFWO\�
ZKDW� LW� LV��7KHUH� LV� OLWWOH�GHEDWH�RQ�ZKHWKHU� D�GHHU�RU�
OLRQ� UHSUHVHQWHG� DW� &KDXYHW� LV� D� GHHU� RU� OLRQ��7KHVH�
FODLPV�FDQ�WKHQ�EH�FRUURERUDWHG�ZLWK�WKH�IRVVLO�UHFRUG�
RI� 3OHLVWRFHQH� VSHFLHV� IRXQG� LQ�(XURSH� WKDW�PDWFK� WKH�
&KDXYHW�SDLQWLQJV�DV�D�IRUP�RI�PDWHULDO�FXOWXUH�
� $OWKRXJK� OLPLWHG�� LFRQRJUDSK\� FDQ� EH�
LPSOHPHQWHG� WR� VWXG\�SDVW� FXOWXUHV� DQG� WKHVH�FXOWXUHV�
FDQ�VKHG�OLJKW�RQ�KRZ�WR�LQWHUSUHW�LPDJHU\�DQG�FXOWXUH�
DW�WKH�FDYH��&DURO�'LD]�*UDQDGRV�XVHG�SHWURJO\SKV�DQG�
SLFWRJUDSKV�WR�VWXG\�0LVVLVVLSSLDQ�FXOWXUHV�RI�WKH�8QLWHG�
6WDWHV�� 0LVVLVVLSSLDQ� FXOWXUHV� KDG� D� SOHWKRUD� RI� DQLPDO�
UHSUHVHQWDWLRQV�WKDW�LQFOXGHG�VHUSHQWV��ELUGV��DQG�RWKHUV��
$�SHWURJO\SK�LV�FDUYLQJV�RQ�URFN�DQG�D�SLFWRJUDSK�FDQ�EH�
GUDZLQJV�RU�SDLQWLQJV�RQ�VWRQH��0LVVLVVLSSLDQ�SLFWRJUDSKV�
FDQ� DOVR� EH� VWXGLHG� XQGHU� .QLJKW·V� VLPSOLFLW\� SULQFLSOH��
)RU�H[DPSOH��VFKRODUV�DJUHHG�WKDW�WKH�SLFWRJUDSK�RI�WKH�
8QGHUZDWHU�6SLULW�RU�3LDVD�GHSLFWHG�DW�3LFWXUH�&DYH�� D�
0LVVLVVLSSLDQ� VLWH� ORFDWHG� LQ� 0LVVRXUL� ZDV� LQGHHG� DQ�
LPDJH� GHSLFWLQJ� WKH� 8QGHUZDWHU� 6SLULW� �)LJXUH� ���� 3DVW�
UHVHDUFK� DQG� LGHQWLÀFDWLRQ� E\� RWKHU� 6RXWKHDVWHUQ�
&HUHPRQLDO� &RPSOH[� �6(&&�� VFKRODUV� LQGLFDWHG� WKDW�
WKH� SLFWRJUDSK� ZDV� WKH� 8QGHUZDWHU� 6SLULW� VLQFH� WKH�



-RXUQDO�RI�8QGHUJUDGXDWH�5HVHDUFK�LQ�$QWKURSRORJ\��������9RO���������

VSLULW·V�NH\�IHDWXUHV�ZHUH�DQWOHUV�DQG�D�VHUSHQWLQH�ERG\�
�'LD]��*UDQDGRV� �HW� �DO�� �����������7KH� LPDJHU\�RI�3LFWXUH�
&DYH�ZDV�DOVR�XVHG�WR�SLHFH�WRJHWKHU�DQ�HSLF�QDUUDWLYH�
OLQNHG� WR� WKH� 0LVVLVVLSSLDQ� FXOWXUH� WKDW� XVHG� WKH� FDYH�
ZKHUH� HDFK� LPDJH� SOD\HG� D� UROH� ZLWKLQ� WKDW� QDUUDWLYH�
�'XQFDQ�����������
� ,I� 0LVVLVVLSSLDQ� FXOWXUHV� UHFRUGHG� WKH�
SURPLQHQFH� RI� WKHLU� HQYLURQPHQW�� LW� LV� ORJLFDO� WR�
DVVXPH� WKDW� WKH� &KDXYHW� SDLQWHUV� DOVR� UHFRUGHG� WKHLU�
HQYLURQPHQW�� 2I� FRXUVH�� WKLV� GRHV� QRW� PHDQ� WKDW�
0LVVLVVLSSLDQ� SHRSOHV� DUH� GLUHFW� GHVFHQGDQWV� RI� WKRVH�
WKDW� RFFXSLHG� &KDXYHW�� 7KH� &KDXYHW� VLWH� ODFNV� WKH�
ULWXDOLVWLF� UHSUHVHQWDWLRQ� VHHQ� LQ� WKH� 0LVVLVVLSSLDQ�
LPDJHU\��OLNH�WKH�FHUHPRQLDO�ZDU�FOXE�RU�PDFHV�DQG�WKH�
%LUGPDQ��7RZQVHQG�DQG��6KDUS������������������+RZHYHU��
WKH� DEXQGDQFH� RI� FHUWDLQ� DQLPDO� LPDJHU\� RQ� WKH� FDYH�
ZDOOV�PD\�LQGLFDWH�KRZ�WKH�VLWH�ZDV�XVHG�RYHU�WKH�\HDUV��
7KHUH�PD\� KDYH� EHHQ� VLJQLÀFDQFH� LQ� WKH� SODFHPHQW� RI�
WKH�SDLQWLQJV��ZKLFK�PD\�VKRZ�D�KLHUDUFK\�WR�WKH�DQLPDOV�
RU�PD\� SRUWUD\� WKHLU� UROH� LQ� WHOOLQJ� D� QDUUDWLYH� XQLTXH�
WR�&KDXYHW��'LD]�*UDQDGRV�HW�DO������������6XFK�LPDJHV�
UHYHDOHG� D� KHDY\� HQYLURQPHQWDO� LQÁXHQFH� RQ� FXOWXUHV��
DQG� WKLV� W\SH� RI� HQYLURQPHQWDO� REVHUYDWLRQ� FDQ� EH�
H[WUDSRODWHG�WR�WKH�FRQWH[W�RI�WKH�8SSHU�3DOHROLWKLF�(UD�
�'LD]�*UDQDGRV�����������
� $QRWKHU� LPSRUWDQW� DVSHFW� ZKHQ� DQDO\]LQJ�
WKH� XVH� RI� FDYH� SDLQWLQJV� LV� WKH� DELOLW\� RI� V\PEROV� DQG�
LPDJHV� WR� VSDQ� PXOWLSOH� UHJLRQV�� )�� .HQW� 5HLOO\� ,,,� DQG�
-DPHV� )�� *DUEHU� QRWHG� WKDW� V\PEROV� DQG� LPDJHU\�
FRXOG�FURVV�FXOWXUDO� DQG�JHRJUDSKLF� UHJLRQV� �5HLOO\� DQG�
*DUEHU� ��������� 3LFWRJUDSKV� RI� PHJDIDXQD� KDYH� EHHQ�
GHSLFWHG� DFURVV� (XURSH�� WKRXJK� WKH� PRVW� UHOHYDQW�
DUH� IRXQG� DFURVV� )UDQFH�� 7KHVH� )UHQFK� PHJDIDXQD�
SLFWRJUDSKV�DUH�UHSUHVHQWHG�E\�WKH�/DVFDX[�&DYH�EXOOV��
WKH�ELVRQ�DW�7XF�G·$XGRXEHUW��DQG�WKH�3HFK�0HUOH�FDYH�
KRUVHV� �3KDLGRQ� �������������:LWK� HDFK� (XURSHDQ� VLWH�
UHSUHVHQWLQJ�D�VLPLODU�JHQXV�DQG�HYHQ�VSHFLHV�RI�DQLPDOV��
LW� VXJJHVWV� WKDW� WKH\� VKDUHG� DVSHFWV� FXOWXUH� HYHQ�ZLWK�
DSSUR[LPDWHO\��������\HDUV�VHSDUDWLQJ�WKHLU�XVH�� ,W�PD\�

KDYH� VSUHDG� DORQJ� DQLPDO� PLJUDWLRQ� SDWWHUQV� ZKHUH�
KXQWHUV� DQG� SUHGDWRUV� IROORZHG� WKH� VDPH� SDWWHUQV��
7KHVH� VLWHV� FDQ� WKHUHIRUH� EH� SUHVHQWHG� DV� SRWHQWLDO�
HWKQRJUDSKLF�FRQQHFWLRQV��%URZQ�����������&RQFHLYDEO\��
&KDXYHW�PD\�KDYH�EHHQ�XVHG�RYHU�WKRXVDQGV�RI�\HDUV�E\�
SHRSOH�ZKR�FURVVHG�SK\VLFDO�VSDFH��DV�ZHOO�DV�RYHU�WLPH��
6WUDWLÀHG�LPDJHV�RI�OLRQV�GHSLFWHG�DW�WKH�VLWH�FRXOG�EH�D�
OLQN�EHWZHHQ�JHQHUDWLRQV�RI�WKH�VDPH�SHRSOH�ZLWK�WKHLU�
RZQ� LQWHUSUHWDWLRQV� DQG� H[SHULHQFH� �.QLJKW� ������������
7KH� UHSHDWHG� LPDJHU\� DGGV� WR� WKH� QDUUDWLYH� RI� 8SSHU�
3DOHROLWKLF�FXOWXUH��DV�LI�HDFK�QHZ�SDLQWLQJ�EULQJV�LQ�D�QHZ�
FKDSWHU�WR�D�WKH�IDU�WUDYHOHG�H[SHULHQFH�DFURVV�WLPH�ZLWK�
VLPLODU�DGYHUVDULHV�DQG�SUH\�

$FFXUDF\�DQG�'HWDLO�RI�&DYH�3DLQWLQJV

2QH�RI�WKH�PRVW�VWULNLQJ�IHDWXUHV�RI�&KDXYHW�LV�WKH�YDVW�
QXPEHU� RI� PHJDIDXQD� GHSLFWHG� LQ� FDYH� SDLQWLQJV��7KXV��
VWXG\LQJ� WKH� GHWDLOV� RI� WKH� SDLQWLQJV� DQG� WKH� DFFXUDF\�
RI� WKH� VXEMHFWV� KDV� DQWKURSRORJLFDO� YDOXH�� 0HJDIDXQD�
VSHFLHV²WKRVH� ZLWK� D� ERG\� PDVV� RYHU� ��� NLORJUDPV²
WKDW� OLYHG�GXULQJ� WKH�HQG�RI� WKH�3OHLVWRFHQH�(SRFK�DUH�
H[DPLQHG� LQ� WKLV� SDSHU� �$OH[DQGHU� ����������� )LUVW��
WKH� EUHDGWK� RI�PHJDIDXQD� GHSLFWHG�ZLOO� EH� FRQVLGHUHG�
DORQJ� ZLWK� GHWDLOV� RI� WKH� &KDXYHW� SDLQWLQJV�� 6HFRQG��
XWLOL]LQJ�WKH�ÀHOG�RI�SDOHRQWRORJ\�DOORZV�WKH�DFFXUDF\�RI�
WKH�SDLQWLQJV�WR�EH�UHIHUHQFHG�DJDLQVW�WKH�IRVVLO�UHFRUG��
2Q�WKH�PDWWHU�RI�SDOHRQWRORJ\��WKLV�ÀHOG�LV�WUDGLWLRQDOO\�
RFFXSLHG� E\� VWXGLHV� LQ� GLQRVDXUV�� PDULQH� DQG� Á\LQJ�
UHSWLOHV�WKDW�OLYHG�DW�WKH�VDPH�WLPH�DV�GLQRVDXUV��UHSWLOHV�
WKDW�SUHGDWHG�GLQRVDXUV��DQG�H[WLQFW�VSHFLHV�RI�PDPPDOV�
DQG�ELUGV��$OH[DQGHU�����������,W�LV�WKH�ODWWHU�WKDW�ZLOO�EH�
LQFRUSRUDWHG�KHUH�
� 7KH�QXPEHU�DQG�GHWDLO�RI�WKH�PHJDIDXQD�GHSLFWHG�
DW�&KDXYHW�SURYLGHV�VRPH�FXOWXUDO�LQVLJKW��7KH�PHJDIDXQD�
UHSUHVHQWHG� DW� &KDXYHW� LQFOXGH� DSSUR[LPDWHO\� ���
KRUVHV�����PDPPRWKV�����IHOLQH�SUHGDWRUV��DQG����UKLQRV�
�7DEOH������&ORWWHV�����������*XWKULH��������QRWHG�WKLV��
DQG�JRHV�DV�IDU�DV�WR�FDOO�LW�DQ�REVHVVLRQ��7KLV�VXSSRUWV�WKH�
DVVHUWLRQ�WKDW�8SSHU�3DOHROLWKLF�JURXSV�SDUWLFLSDWHG�LQ�D�
KXQWLQJ�FXOWXUH��EXW�PXFK�PRUH�FDQ�EH�LQIHUUHG��*XWKULH�
����������:KLOH�ZDONLQJ��WUDFNLQJ��DQG�ZDLWLQJ�IRU�SUH\��LW�
LV�UHDVRQDEOH�WR�DVVXPH�WKDW�KXQWHUV�KDG�DPSOH�DPRXQWV�
RI�IUHH�WLPH��7KLV�DOORZHG�WKHP�WR�ZDWFK�PHJDIDXQD�DQG�
UHFDOO�YDVW�DPRXQWV�RI�GHWDLO�WKDW�ZRXOG�ODWHU�EH�UHFRUGHG�
RQ�WKH�FDYH�ZDOOV��7KH�SDLQWLQJV�FDSWXUHG�KRZ�WKH�DQLPDOV�
UHVWHG�RU�VOHSW��JURRPHG��QXUVHG��ELUWKHG�DQG�HYHQ�GLHG��
E\�ERWK�SUHGDWRU�DQG�KXPDQ�KXQWLQJ��*XWKULH������������
7KH� KXQWHUV� LQFOXGHG� GLVWLQJXLVKLQJ� PDUNV� OLNH� VWULSHV��
GRWV�� PDQHV�� KXPSV� DQG� VL]H� IRU� VSHFLÀF� DQLPDOV�
�&ORWWHV�����������*XWKULH�����������7KHVH�KXQWHUV�HYHQ�
UHFRUGHG�WKH�ÀJKWLQJ�WHFKQLTXHV�RI�UKLQRFHURV�DQG�ELVRQ��
VL]H�RI�OLRQ�SULGHV��DQG�WKH�VWUXFWXUH�RI�D�VH[XDOO\�PDWXUH�
0HJDORFHURV� JLJDQWHXV�� RU� ,ULVK� HON� �*XWKULH� ����������

)LJXUH����8QGHUZDWHU�6SLULW�RU�3LDVD�GHSLFWHG�DW�3LFWXUH�&DYH��
0LVVRXUL��,PDJH�WDNHQ�IURP�3LFWXUH�&DYH��8QUDYHOLQJ�WKH�0\VWHULHV�
RI� WKH� 0LVVLVVLSSLDQ� &RVPRV�� HGLWHG� E\� &DURO� 'LD]�*UDQDGRV��
-DPHV�5��'XQFDQ��DQG�)��.HQW�5HLOO\�,,,�
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7KLV� VRSKLVWLFDWLRQ� SRUWUD\HG� RQ� WKH�ZDOOV� RI� &KDXYHW�
VKRZV� DQ� LQ�GHSWK� FDVH�� ZKLFK� FRXOG� DUJXDEO\� EH� WKH�
ROGHVW�VWXG\�RI�DQLPDO�EHKDYLRU�DQG�HWKRORJ\�
� $FFHSWLQJ� .QLJKW·V� LPDJHU\� SULQFLSOH� WKDW�
DQ� LPDJH� GHSLFWV� ZKDW� LW� VHHPV� WR� GHSLFW�� WKLV� SDSHU�
QH[W� HYDOXDWHV� WKH� DFFXUDF\� RI� WKH� &KDXYHW� SDLQWLQJV��
+RZ�FORVHO\�GR�WKH�FDYH�SDLQWLQJV�FRPSDUH�WR�VNHOHWDO�
UHFRQVWUXFWLRQ�� IRVVLO� UHFRUGV�� RU� NQRZQ� DQDWRPLFDO�
WUDLWV"�:LWK�KXQGUHGV�RI�VSHFLPHQV�GHSLFWHG�RQ�WKH�ZDOOV�
RI�&KDXYHW�� WKH�DFFXUDF\�RI� OLRQ�SRUWUD\DOV��PDPPRWKV��
DQG�VHDVRQDO�PLJUDWLRQ�DUH�DVVHVVHG�
� 7KH�OLRQ�SDQHO�FDQ�EH�HYDOXDWHG�SHU�WKH�W\SH�RI�
IHOLQH� SUHGDWRU� OLNHO\� GHSLFWHG� DV�ZHOO� DV� WKH� SDLQWLQJ·V�
DFFXUDF\� �)LJXUH�����'XULQJ� WKH�/DWH�3OHLVWRFHQH�� WKHUH�
ZHUH� WZR� PDLQ� JURXSV� RI� ODUJH� IHOLQH� SUHGDWRUV� LQ�
(XURSH�� 7KRVH� JURXSV� ZHUH� WKH� PDFKDLUGRQWLQDH�� WKH�
VDEHU�WRRWKHG�FDWV�� DQG� WKH�SDQWKHULQDH�� WKH� JURXS� WKDW�
DOVR�FRQVLVW�RI�H[WDQW�SUHGDWRU�IHOLQHV�VXFK�DV�WLJHUV�DQG�
$IULFDQ� OLRQV� �)LJXUH�����7KH�SDLQWLQJV� UHYHDO� WKDW� WKHVH�
SUHGDWRUV� DUH� QRW� IURP� WKH�PDFKDLUGRQWLQDH� VXEIDPLO\�
EHFDXVH� WKH\� ODFN� HORQJDWHG� FDQLQHV�� 7KXV�� WKHVH�
SUHGDWRUV�DUH�LQ�WKH�SDQWKHULQDH�VXEIDPLO\�RI�IHOLQHV��2QH�
SURPLQHQW�VSHFLHV�LQ�(XURSH�GXULQJ�WKH�0LGGOH�WR�/DWH�
3OHLVWRFHQH�ZHUH� WKH� (XURSHDQ� FDYH� OLRQV�� 3DQWKHUD� OHR�
VSHODHD��0DVVHWL�DQG�0D]]D�����������&KDXYHW�SDLQWLQJV�
OLNHO\�GHSLFW�3DQWKHUD�OHR�VSHODHD��7KH�SURSRUWLRQV�RI�WKH�
&KDXYHW�OLRQV�DUH�VOLJKWO\�VNHZHG��EXW�TXLWH�DFFXUDWH��$Q�
DQDWRPLFDO�LQDFFXUDF\�LV�WKH�GHSLFWLRQ�RI�OLRQV�DSSHDULQJ�
WR�KDYH�WZR�H\HV�RQ�MXVW�RQH�VLGH�RI�WKH�KHDG��*XWKULH�
FDOOV� WKLV� WKH�´+DOLEXW�(IIHFWµ� �*XWKULH� ���������� /LNH� D�
KDOLEXW�� WKH� H\HV� DSSHDU� RQ� RQH� VLGH� RI� WKH� KHDG��7KLV�
PD\�EH�GXH�WR�WKH�SDLQWHU·V�SRUWUD\DO�RI�ZKDW�LV�VHHQ�DQG�
ZKDW�LV�NQRZQ��:KLOH�H\H�SODFHPHQW�FDQ�HDVLO\�EH�UHIXWHG�

E\�VNXOOV�RI�FDYH� OLRQV� IRXQG�� WKLV�FKRLFH� LV� OLNHO\�EDVHG�
RQ�WKH�SDLQWHU�UHSUHVHQWLQJ�D�WKUHH�GLPHQVLRQDO�ÀJXUH�LQ�
WZR�GLPHQVLRQDO�VSDFH��*XWKULH����������
� 7KH�PDPPRWKV�DW�&KDXYHW�DUH�ODUJHO\�FRUUHFW��
ZLWK� VRPH� YDULDWLRQV�� $� PDPPRWK� VSHFLHV�� OLNHO\�
0DPPXWKXV�SULPLJHQLXV��KDG�LWV�WXVNV�PLVUHSUHVHQWHG�DW�
&KDXYHW��:KLOH� WKH�PDPPRWK� DW�&KDXYHW� VKRZV� WXVNV�
WXUQLQJ� RXWZDUG� DQG� DZD\� IURP� HDFK� RWKHU�� D� VNHOHWDO�
UHFRQVWUXFWLRQ� IURP� WKH� 6PLWKVRQLDQ� VKRZV� WKDW� WKH�
WXVN�DUH�WXUQLQJ�WRZDUGV�HDFK�RWKHU��)LJXUH�����7KLV�PD\�
EH�OLQNHG�WR�WKH�GLVFUHWLRQ�RI�WKH�SDLQWHU��DQG�LW�LV�XQFOHDU�
ZKHWKHU�RU�QRW� WKLV�KDV�D� VLJQLÀFDQW�V\PEROLF�PHDQLQJ�
�*XWKULH�����������+RZHYHU��WKH�SDLQWLQJV�RI�PDPPRWKV�
DUH�VWLOO�TXLWH�DFFXUDWH��7KHUH�KDYH�HYHQ�EHHQ�GLVFRYHULHV�
RI�SUHVHUYHG�PDPPRWKV�LQ�LFH�IURP�6LEHULD��7KH�VSHFLPHQV�
IRXQG� KDG� EHHQ� VR� ZHOO� SUHVHUYHG� WKDW� H[SHUWV� ZHUH�
DEOH�WR�FRQGXFW�GHWDLOHG�FRPSDULVRQV�WR�WKH�VSHFLPHQV�
GHSLFWHG�LQ�FDYH�DUW�DFURVV�)UDQFH��7KH\�QRWLFHG�WKH�ORQJ��
EODFN�KDLU�RI�WKH�PDPPRWK�ZDV�SRUWUD\HG�RQ�WKH�FDYH�
ZDOOV�RI�&KDXYHW��DV�ZHOO�DV�DW�RWKHU�VLWHV�OLNH�5RXIÀJQDF��
)UDQFH��)LJXUH�����$OH[DQGHU����������������

� 7KH�PDVVLYH� DPRXQW� LQ� ZKLFK� FHUWDLQ� VSHFLHV�
DUH�UHSUHVHQWHG�FRXOG�YHU\�ZHOO�EH�OLQNHG�WR�D�PDVVLYH�
KXQW�GXULQJ�D�VHDVRQDO�PLJUDWLRQ��0DQ\�SDQHOV�VKRZ�WKH�
DQLPDOV�ZLWK�OHJV�VXSHULPSRVHG�RQ�WR�RQH�DQRWKHU��6XFK�
DQ�DUJXPHQW�FRXOG�EH�SUHVHQWHG�E\�WKH�OLRQ�SDQHO��$�PRUH�
GHWDLOHG�LPDJH�LV�SUHVHQWHG�KHUH�ZLWK�RYHU�D�GR]HQ�OLRQV�
EHKLQG�ELVRQ��UKLQRV�DQG�RWKHU�KHUELYRUHV��)LJXUH�����$�
VLPLODU�PLJUDWLRQ�FDQ�EH�REVHUYHG�WRGD\�E\�ZLOGHEHHVWV�
LQ�$IULFD��(DFK�\HDU�WKRXVDQGV�RI� WKHVH�DQLPDOV�PLJUDWH�

7DEOH����7KH�DPRXQW�RI�NH\�PHJDIDXQD�UHSUHVHQWHG�DW�&KDXYHW�
&DYH�

)LJXUH����$�VHFWLRQ�RI�WKH�/LRQ�SDQHO�DW�&KDXYHW��7KH�VSHFLHV�LV�
PRVW�OLNHO\�3DQWKHUD�OHR�VSHODHD��7KH�OLRQV�DUH�GHSLFWHG�ZLWK�WZR�
H\HV�RQ�RQH�VLGH�RI�WKHLU�KHDG�

)LJXUH�����D��$�VNHOHWDO�UHFRQVWUXFWLRQ�RI�D�SDQWKHULQDH��DQG��E��D�
VNHOHWDO�UHFRQVWUXFWLRQ�RI�D�PDFKDLUGRQWLQDH�

)LJXUH� ��� �D�� $� PDPPRWK� GHSLFWHG� DW� &KDXYHW� &DYH� ZLWK�
WZLVWHG�RXWZDUG��DQG��E��D�PDPPRWK�UHFRQVWUXFWHG��RQ�GLVSOD\�
DW�WKH�6PLWKVRQLDQ�1DWXUDO�+LVWRU\�0XVHXP��ZLWK�WXVNV�WZLVWHG�
LQZDUG�
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DFURVV�YDVW�GLVWDQFHV��DQG�HDFK�\HDU�SUHGDWRUV�DUH�O\LQJ�
LQ�ZDLW� WR� WDNH�DGYDQWDJH�RI� WKLV�PRYLQJ� IHDVW��:LWK�VR�
PXFK�GHWDLO�DOUHDG\�DGGHG��RQH�FRXOG�DUJXH�WKDW�WKLV�LV�D�
GHSLFWLRQ�RI�DQLPDOV�PRYLQJ�ZLWK�WKHLU�KHUGV�RU�ÁHHLQJ�
SUHGDWRUV�� +RZHYHU�� &ORWWHV� ������� KDV� DUJXHG� WKDW�
WKHVH�DQDWRPLF� IHDWXUHV�DUH�UHVHUYHG�IRU�VW\OLVWLF�VWXG\�
RI� SUDFWLFDO� WKUHH�GLPHQVLRQDO� UHQGHULQJ��<HW� KH� GRHV�
FRQFHGH� WR� WKH� LGHD� WKDW� WKHVH� DQLPDOV�ZHUH� GHSLFWHG�
WR�EH� LQ�D�UXQQLQJ�PRWLRQ� �&ORWWHV������������6R��ZLWK�
WKH�GHSLFWLRQ�RI�PRWLRQV��DQG�ZLWK�D�SDFN�RI�SUHGDWRUV�
EHKLQG�D�KHUG�RI�ODUJH�KHUELYRUHV��WKH�DUJXPHQW�WKDW�WKLV�
VFHQH�SRUWUD\V�D�KXQWLQJ�QDUUDWLYH�VWDQGV�ÀUP�

$�+XQWLQJ�&XOWXUH

7KH�KXQWLQJ�RI�ODUJH�PDPPDOV�ZDV�D�PDMRU�WXUQLQJ�SRLQW�LQ�
WKH�SURJUHVVLRQ�RI�KXPDQ�HYROXWLRQ��*XWKULH������������
&KDXYHW��OLNH�PDQ\�3DOHROLWKLF�FDYH�VLWHV��GRFXPHQWV�WKH�
LPSRUWDQFH� RI� KXQWLQJ� FXOWXUH�� %\� ORRNLQJ� DW�ZKDW� WKH�
SDLQWLQJV� DW� &KDXYHW� SODLQO\� VKRZ�� RQH� VHHV� D� SLFWXUH�
UHFRUG�RI�WKH�HWKRORJLFDO�DQG�HFRORJLFDO�REVHUYDWLRQV�RI�
WKH� KXQWHUV� WKDW� XVHG� WKH� VLWH��7KLV� GHPRQVWUDWHV� WKDW�
WKHVH� ZHUH� VSHFLDOL]HG� KXQWHUV� WKDW� IRFXVHG� RQ� ODUJHU�
SUH\�ZKLOH�VXSSOHPHQWLQJ�WKHLU�GLHW�ZLWK�VPDOOHU�FDWFKHV�
OLNH�ÀVK��ELUGV�DQG�VPDOOHU�PDPPDOV��*XWKULH������������

8QGHUVWDQGLQJ� WKH� KXQWLQJ� SDWWHUQV� RI� &KDXYHW�
LQKDELWDQWV�VKHGV�OLJKW�RQ�ULWXDOV�OLNH�FRXUWVKLS��WKH�UROH�
RI�ZRPHQ��DQG�WKH�UHODWLRQVKLS�RI�SHRSOH�WR�SUH\�
� 2QH� FUXFLDO� FXOWXUDO� DVSHFW� RI� WKH� KXQW� WKDW�
KDV� EHHQ� VXJJHVWHG� LV� HYLGHQFH� RI� FRXUWVKLS� DQG�PDWH�
VHOHFWLRQ� ZLWKLQ� D� JLYHQ� JURXS�� $� KXQWLQJ� H[SHGLWLRQ�
VHHNLQJ� SRZHUIXO�PHJDIDXQD� EURXJKW� WKULOO� DQG� D� VHQVH�
RI�SULGH��,I�VXFFHVVIXO��PHQ�ZRXOG�FHUWDLQO\�KDYH�UHWXUQHG�
ZLWK�VWRULHV�WR�WHOO�DQG�LW�LV�VXJJHVWHG�WKDW�ZRPHQ�ZRXOG�
WDNH� VXFK� IHDWV� LQ� WR� FRQVLGHUDWLRQ� ZLWK� UHJDUGV� WR�
FRXUWVKLS��*XWKULH������������,Q�WKLV�FXOWXUH��PHJDIDXQD�
PDPPDOV�ZHUH�D�PHDQV�WR�VXFFHVV��
� 0HQ�ZHUH�QRW�WKH�RQO\�RQHV�ZKR�ZHUH�KXQWLQJ��
:RPHQ�QHDU�&KDXYHW�DOVR�OLNHO\�KXQWHG��:RPHQ�ZRXOG�
RIWHQ�SXUVXH�WKH�VPDOOHU�JDPH��ZKLFK�VXSSOHPHQWHG�WKH�
JURXS�GLHW��&KLOGUHQ�ZRXOG� DOVR� OLNHO\�SOD\� D� VPDOO� UROH�
VR� WKH\�FRXOG� OHDUQ� WKH�QHFHVVLW\�RI� VPDOOHU�KXQWV� DQG�
WKH� WKULOO� RI� FKDVLQJ� ODUJHU� JDPH� �*XWKULH� �����������
(QYLURQPHQWDO� KD]DUGV� OLNH� H[WUHPH� ZHDWKHU� DQG�
SUHGDWRUV�OLPLWHG�WKH�RSSRUWXQLWLHV�IRU�ZRPHQ�WR�KXQW�
RU�IRUDJH�IRU�RWKHU�IRRGV��6R��ZRPHQ�FRQWULEXWHG�WR�WKH�
ODUJH� KXQWV� E\� SURFHVVLQJ� WKH� DQLPDO� DIWHU� D� VXFFHVVIXO�
KXQW� DQG� E\� PDNLQJ� FORWKHV� RXW� RI� IXUV� DQG� KLGHV�
�*XWKULH������������
� :RPHQ�PD\�KDYH�SRVVLEO\�EHHQ�UHFRUG�NHHSHUV�
DW� &KDXYHW�� 5HFHQW� UHVHDUFK� E\� 'HDQ� 6QRZ� �������
HYDOXDWHG�HYLGHQFH�IRU�VH[XDO�GLPRUSKLVP�VKRZQ�LQ�KDQG�
SULQWV�DQG�KDQG�VWHQFLOV�DW�8SSHU�3DOHROLWKLF�FDYH�VLWHV��
6QRZ�ZDV� DEOH� WR�GHYHORS� VSHFLDO� DOJRULWKPV�E\� WDNLQJ�
PHDVXUHPHQWV�RI�KDQG�SULQWV�IURP�D�UHIHUHQFH�SRSXODWLRQ�
RI� PRGHUQ� (XURSHDQV�� +H� XVHG� VLPLODU� WHFKQLTXHV� WR�
PHDVXUH�KDQG�VWHQFLOV�DQG�SULQWV�IURP�8SSHU�3DOHROLWKLF�
VLWHV� WR� SOXJ� LQWR� KLV� DOJRULWKPV� DQG� VHSDUDWHG� LQWR� D�
WZR�VWHS� WHVW� �6QRZ� ���������������7KH� UHVXOWV� IURP�
6QRZ·V� WHVW�ZHUH� WKDW� ��� SHUFHQW� RI� WKH� KDQG� VWHQFLOV�
DQG�SULQWV�ZHUH�PDOH�SULQWV�DQG����SHUFHQW�ZHUH�IHPDOH�
SULQWV� �6QRZ� �����������:RPHQ�� QRW� PHQ�� ZHUH� OLNHO\�
WKH�SUHGRPLQDWH�DUWLVWV�RI�8SSHU�3DOHROLWKLF�DUW��:RPHQ�
FRXOG�SRUWUD\�WKHVH�DQLPDOV�ZLWK�VXFK�DFFXUDF\��SHUKDSV�
EHFDXVH�RI�WKHLU�RZQ�KXQWLQJ�H[SORLWV�RU�EHFDXVH�RI�WKH�
WLPH�WKH\�VSHQW�SURFHVVLQJ�WKH�DQLPDO�
� &HUWDLQO\�� WKH� LQKDELWDQWV� RI� &KDXYHW� JUHDWO\�
UHVSHFWHG� WKH� PHJDIDXQD� WKH\� KXQWHG��7KRXJK� ÀJKWLQJ�
DQG�NLOOLQJ�RI�PHJDIDXQD�PD\�VHHP�YLROHQW��WKLV�DFWLRQ�ZDV�
QRW�URRWHG�LQ�D�VHQVH�RI�YLROHQFH��EXW�UDWKHU�RXW��RI�QHHG��
'HSLFWLRQV�RI�VSHDUHG�DQLPDOV�DUH�VKRZQ�LQ�&KDXYHW�DQG�
WKH� /DVFDX[� VLWHV� LQ� )UDQFH�� EXW� WKH� LQWHQW� LV� QRW� JRUH�
�)LJXUH�����7R�WKH�SHRSOH�WKDW�XVHG�&KDXYHW��WKHUH�PLJKW�
KDYH�EHHQ�D�VHQVH�RI�IDPLOLDULW\�LQ�ZKDW�WKH�DQLPDO�ZDV�
H[SHULHQFLQJ��7KH�LGHD�LV�WKDW�PHJDIDXQD�ZRXOG�EH�ERUQ��
JURZ��PDWH�� FDUH� IRU� WKHLU� RIIVSULQJ�� IHHG�� ÀJKW� DQG� GLH�
LQ� D� VLPLODU�PDWWHU� WR� WKH� KXQWHUV� �*XWKULH� �����������
,Q� D� VHQVH�� WKH\�ZRXOG� VKDUH� WKH� VDPH� IHHOLQJV� RI� IHDU�
DQG�GUHDG��GHSHQGLQJ�RQ�ZKLFK�SDUWLFLSDQW�ZDV�RQ� WKH�

)LJXUH����$�PDPPRWK�GHSLFWLRQ� IURP�5RXIÀJQDF�&DYH� VLWH� LQ�
)UDQFH�

)LJXUH����7KH�OLRQ�SDQHO�WKDW�VKRZV�WKH�OLRQV�EHKLQG�ELVRQ�DQG�
RWKHU�KHUELYRUHV� IDFLQJ� WKH�VDPH�GLUHFWLRQ��7KLV� LV�DUJXDEO\�D�
FKDVH�VFHQH�RU�D�KXQW�
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YHUJH�RI�GHDWK��7KLV�LV�DOVR�VHHQ�DW�RWKHU�3DOHROLWKLF�VLWHV�
ZKHUH�KXPDQV�ZHUH�GUDZQ�IURP�WKH�VLGH�VLPLODU�WR�WKH�
PHJDIDXQD��7KLV�VXJJHVWV�WKDW�8SSHU�3DOHROLWKLF�SHRSOHV�
FODVVLÀHG� WKHPVHOYHV� LQ� WKH� VDPH� V\VWHP� DV� DQLPDOV�
�5REE������������3DOHROLWKLF�SDLQWHUV�DOVR�FUHDWHG�VFHQHV�
RI� EXWFKHULQJ� DQLPDOV�� 7KHVH� VFHQHV� GHSLFW� D� VRFLDO�
JDWKHULQJ�ZKHUH� SHRSOH� FDPH� WR� FHOHEUDWH� �)LJXUH� �����
7KH� H[FLWHPHQW� DW� WKHLU� DFFRPSOLVKPHQW� DQG� WKH�
SURFXUHPHQW�RI�QHFHVVDU\�IRRG�DQG�UHVRXUFHV�DORQJ�ZLWK�
WKH�VWRULHV�WROG�DERXW�WKH�KXQW�DOO�DUH�FDSWXUHG�ZLWK�WKH�
UHSUHVHQWDWLRQ�RI�WKH�DQLPDO�DQG�WKH�VDFULÀFH�LW�PDGH�IRU�
HDUOLHU�KXPDQ�DQFHVWRUV�WR�VXUYLYH��*XWKULH������������

:KHUH�WR�JR�IURP�KHUH"

7KH� VWXG\� RI� 3DOHROLWKLF� DUW� DQG� LWV� LFRQRJUDSK\� DV�
LW� UHODWHV� WR� HDUO\� 8SSHU� 3DOHROLWKLF� FXOWXUH� LV� D� YDVW�
WRSLF��7KH�&KDXYHW�FDYH�LV�RQO\�RQH�SLHFH�RI�D�YHU\�ROG��
P\VWHULRXV�SX]]OH��8QGHU�WKH�ULJKW�FRQGLWLRQV��SUHKLVWRULF�
LFRQRJUDSK\� FDQ� \LHOG� D� YDVW�� WKRXJK� OLPLWHG�� DUUD\� RI�
GHVFULSWLRQV� RI� HDUO\� FXOWXUHV��7KH� DQDO\VLV� GRQH� KHUH��
ZLWK�WKLV�WKHRUHWLFDO�IUDPHZRUN�LQ�PLQG��KDV�UHVXOWHG�LQ�
VRPH� LPSRUWDQW�FRQVLGHUDWLRQV��)LUVW�� LQ� UHJDUGV� WR� WKH�
DFFXUDF\�RI�WKH�SDLQWLQJV�ZKHQ�FRPSDUHG�WR�IRVVLO�UHPDLQV��
WKH�EDVH�VKDSH�DQG�LGHQWLÀFDWLRQ�LV�TXLWH�DFFXUDWH�ZLWK�
YDULDWLRQV�LQ�SK\VLFDO�PRUSKRORJ\�GXH�WR�WKH�FKRLFHV�LQ�
SRUWUD\LQJ� WKH� DQLPDO��2Q� WKRVH� YDULDWLRQV�� WKHUH� GRHV�
QRW�VHHP�WR�EH�DQ\�V\PEROLF�PHDQLQJ�EHKLQG�WKHP��EXW�
DQ�DWWHPSW�WR�UHQGHU�D�WKUHH�GLPHQVLRQDO�EHLQJ�LQ�D�WZR�
GLPHQVLRQDO�PHGLXP��)LQDOO\��WKH�LQÁXHQFH�WKHVH�DQLPDOV�
KDG�GRHV�QRW�JR�EH\RQG�WKH�UROH�RI�SUH\�EHLQJ�KXQWHG��
+RZHYHU��WKH\�ZHUH�UHFRUGHG�LQ�D�PDQQHU�WKDW�SURYLGHV�
LQVLJKW� LQWR�WKH�FXOWXUH�RI�8SSHU�3DOHROLWKLF�KXQWHUV�DV�
QDWXUDOLVWV�IRFXVLQJ�RQ�WKH�EHKDYLRU�RI�WKHLU�SUH\��/LQNLQJ�
WKDW�WR�WKH�UHSHDWHG�XVH�RI�&KDXYHW�RI�WKRXVDQGV�RI�\HDUV�
SRUWUD\V�D�ORQJ�WUDGLWLRQ�RI�WKLV�REVHUYDWLRQDO�VWXG\�
� 7KH� QH[W� TXHVWLRQ� LV� KRZ� VKRXOG� UHVHDUFKHUV�
DGYDQFH� WKH� ÀQGLQJV� DW� &KDXYHW"� *XWKULH� RIIHUHG� D�
SRVVLEOH� DQVZHU� WKDW� D� FRQVLGHUDWLRQ� RI� DOWHUQDWLYH�
WKHRULHV� WR� WKH� KXQWLQJ� VRFLHW\� PD\� EH� QHFHVVDU\��
3HUKDSV�WKH�EXWFKHULQJ�VFHQHV�ZHUH�QRW�RI�D�UHFHQW�NLOO�
EXW�RI�D�VFDYHQJLQJ�H[SHGLWLRQ��*XWKULH������������,W�PD\�
SURYH� EHQHÀFLDO� IRU� GLIIHUHQW� VWXGLHV� WR� ORRN� LQWR� KRZ�

GHFRPSRVLWLRQ� RI� PHJDIDXQD� PD\� EH� UHSUHVHQWHG��7KH�
VWDWH�RI�GHFD\�LQ�ZKLFK�D�FDUFDVV�LV�IRXQG�PD\�EH�KHOSIXO�
LQ�GHWHUPLQLQJ�LI�D�VFDYHQJLQJ�VWUDWHJ\�ZDV�D�YLDEOH�RQH��
$OVR��D�ORRN�LQWR�ELWH�PDUNV�RQ�IRVVLO�UHPDLQV�IURP�NQRZQ�
VFDYHQJLQJ�VSHFLHV�FRXOG�EH�KHOSIXO�LQ�SDUWV�RI�WKH�DQLPDO�
FRXOG� EH� OHIW� IRU� JURXSV� WR� VFDYHQJH��$QRWKHU� DYHQXH�
RI�VWXG\� LV� WR�H[SORUH�WKH�UROHV�RI�PHQ�DQG�ZRPHQ�DW�
&KDXYHW��6QRZ·V�VWXG\�RSWHG�RXW�RI�XVLQJ�WKH�VWHQFLOV�DQG�
SULQWV�IURP�&KDXYHW�EHFDXVH�RI�OLPLWHG�DFFHVV�WR�WKH�VLWH�
�6QRZ������������$�VLPLODU�VWXG\�XVLQJ�VWHQFLOV�DQG�SULQWV�
PD\�SURYH�LQYDOXDEOH�WR�SURYLGH�DQ�XQGHUVWDQGLQJ�RI�WKH�
UROHV�RI�ZRPHQ�LQ�WKH�FDYH�
� :KHWKHU� ORRNLQJ� DW� 8SSHU� 3DOHROLWKLF� SHRSOH�
DV� D� KXQWLQJ� FXOWXUH� RU� DQ\� DOWHUQDWLYH�� LW� LV� FOHDU� WKDW�
WKH\�ZRXOG�UHFRUG�WKHLU�H[SORLWV�RQ�WKH�FDYH�ZDOOV�WKDW�
H[LVW� WKURXJKRXW�(XURSH�� ,W� LV� YLWDO� WR� FRQWLQXH� VWXGLHV�
LQWR�WKHVH�NLQGV�RI�VLWHV��7KDW�ZD\��LW�ZRXOG�EH�SRVVLEOH�WR�
IRUP�D�HWKQRJUDSKLF�FRQQHFWLRQ�WR�RXU�HDUO\�DQFHVWRUV�
DQG�WKH�GDZQ�RI�RXU�RZQ�FXOWXUH�

5HIHUHQFHV�&LWHG

$OH[DQGHU��5��0F1HLOO
�����'\QDPLFV�RI�GLQRVDXUV�DQG�RWKHU�H[WLQFW�JLDQWV��

&ROXPELD�8QLYHUVLW\�3UHVV��1HZ�<RUN�

%URZQ��-DPHV
�����2Q�,GHQWLW\�RI�WKH�%LUGPDQ�ZLWKLQ�0LVVLVVLSSLDQ�

3HULRG�$UW�DQG�,FRQRJUDSK\��,Q�$QFLHQW�2EMHFWV�
DQG�6DFUHG�5HDOPV��,QWHUSUHWDWLRQV�RI�0LVVLVVLSSLDQ�
,FRQRJUDSK\��HGLWHG�E\�)��.HQW�5HLOO\�,,,�DQG�-DPHV�
)��*DUEHU��SS����������8QLYHUVLW\�RI�7H[DV�3UHVV��
$XVWLQ��7H[DV�

&KDXYHW��-HDQ�0DULH��(OLHWWH�%UXQHO�'HVFKDPSV��DQG�
&KULVWLDQ�+LOODLUH
�����'DZQ�RI�$UW��7KH�&KDXYHW�&DYH��7KH�2OGHVW�.QRZQ�

3DLQWLQJV�LQ�WKH�:RUOG��+DUU\�1��$GDPV��,QF���1HZ�
<RUN�

)LJXUH� ��� �D�� $� KRUVH� GHSLFWHG� DW� &KDXYHW� ZLWK� VSHDUV�
SHQHWUDWLQJ� LWV� ERG\�� DQG� �E��$� UHG� GHHU� IURP� /DVFDX[� ZLWK�
VSHDUV�SHQHWUDWLQJ�LWV�ERG\��%RWK�LPDJHV�WDNHQ�IURP�7KH�1DWXUH�
RI�3DOHROLWKLF�$UW��*XWKULH�����D�����DQG�����E������

)LJXUH� ��� $� UHFUHDWLRQ� RI� D� EXWFKHULQJ� HYHQW� LQVSLUHG� E\� D�
3DOHROLWKLF� FDUYLQJ� IRXQG� LQ� 5D\PRQGHQ�� )UDQFH�� ,PDJH� WDNHQ�
IURP�7KH�1DWXUH�RI�3DOHROLWKLF�$UW��*XWKULH�����������
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&ORWWHV��-HDQ
�����&DYH�$UW��3KDLGRQ�3UHVV��1HZ�<RUN�

�����&KDXYHW�&DYH��$UW�RI�WKH�(DUOLHVW�7LPHV��8QLYHUVLW\�RI�
8WDK�3UHVV��6DOW�/DNH�&LW\�

'LD]�*UDQDGRV��&DURO
�����0DUNLQJ�6WRQH��/DQG��%RG\��DQG�6SLULW��,Q�+HUR��

+DZN��DQG�2SHQ�+DQG��$PHULFDQ�,QGLDQ�$UW�RI�WKH�
$QFLHQW�0LGZHVW�DQG�6RXWK��HGLWHG�E\�5LFKDUG�)��
7RZQVHQG�DQG�5REHUW�9��6KDUS��SS�����������$UW�
,QVWLWXWH�RI�&KLFDJR��&KLFDJR�

'LD]�*UDQDGRV��&DURO��0DUYLQ�:��5RZH��0DULDQ�+\PDQ��
-DPHV�5��'XQFDQ��DQG�-RKQ�5��6RXJKRQ
�����$06�5DGLRFDUERQ�'DUHV�IRU�&KDUFRDO�IURP�7KUHH�

3LFWRJUDSKV�DQG�7KHLU�$VVRFLDWHG�,FRQRJUDSK\��
,Q�3LFWXUH�&DYH��8QUDYHOLQJ�WKH�0\VWHULHV�RI�WKH�
0LVVLVVLSSLDQ�&RVPRV��HGLWHG�E\�&DURO�'LD]�
*UDQDGRV��-DPHV�5��'XQFDQ��DQG�)��.HQW�5HLOO\�,,,��
SS���������8QLYHUVLW\�RI�7H[DV�3UHVV��$XVWLQ�7H[DV�

'XQFDQ��-DPHV�5��
����� ,GHQWLI\LQJ�WKH�&KDUDFWHUV�RQ�WKH�:DOOV�RI�3LFWXUH�

&DYH��,Q�3LFWXUH�&DYH��8QUDYHOLQJ�WKH�0\VWHULHV�RI�
WKH�0LVVLVVLSSLDQ�&RVPRV��HGLWHG�E\�&DURO�'LD]�
*UDQDGRV��-DPHV�5��'XQFDQ��DQG�)��.HQW�5HLOO\�
,,,��SS�����������8QLYHUVLW\�RI�7H[DV�3UHVV��$XVWLQ�
7H[DV�

�����(DUO\�0DQLIHVWDWLRQV�RI�0LVVLVVLSSLDQ�,FRQRJUDSK\�
LQ�0LGGOH�0LVVLVVLSSL�9DOOH\�5RFN�$UW��,Q�9LVXDOL]LQJ�
WKH�6DFUHG��&RVPLF�9LVLRQV��5HJLRQDOLVP��DQG�WKH�$UW�
RI�WKH�0LVVLVVLSSLDQ�:RUOG��HGLWHG�E\�*HRUJH�(��
/DQNIRUG��)��.HQW�5HLOO\�,,,��DQG�-DPHV�)��*DUEHU��SS��
�������8QLYHUVLW\�RI�7H[DV�3UHVV��$XVWLQ��7H[DV�

*HHUW]��&OLIIRUG
�����7KH�,QWHUSUHWDWLRQ�RI�&XOWXUHV��%DVLF�%RRNV��,QF���

1HZ�<RUN�

*XWKULH��5��'DOH
�����7KH�1DWXUH�RI�3DOHROLWKLF�$UW��8QLYHUVLW\�RI�&KLFDJR�

3UHVV��&KLFDJR�

-DPHV��1�
�����5HSOLFDWLRQ�IRU�&KDXYHW�&DYH��$QWLTXLW\�

����������������

.QLJKW��-U���9HUQRQ�-DPHV
����� ,FRQRJUDSKLF�0HWKRG�LQ�1HZ�:RUOG�3UHKLVWRU\��

&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH�

0DVVHWL��0DUFR��DQG�3DXO�3��$��0D]]D
�����:HVWHUQ�(XURSHDQ�4XDWHUQDU\�/LRQV��1HZ�

:RUNLQJ�+\SRWKHVLV��%LRORJLFDO�-RXUQDO�RI�WKH�
/LQQHDQ�6RFLHW\��������������

3HWWLWW��3DXO��DQG�3DXO�%DKQ
�����&XUUHQW�SUREOHPV�LQ�GDWLQJ�3DODHROLWKLF�FDYH�DUW��

&DQGDPR�DQG�&KDXYHW��$QWLTXLW\�����������������

3KDLGRQ�3UHVV�/LPLWHG
������������\HDUV�RI�DUW��WKH�VWRU\�RI�KXPDQ�FUHDWLYLW\�

DFURVV�WLPH�DQG�VSDFH��3KDLGRQ��/RQGRQ�

5HLOO\�,,,��)��.HQW��DQG�-DPHV�)��*DUEHU
�����$QFLHQW�2EMHFWV�DQG�6DFUHG�5HDOPV��,QWHUSUHWDWLRQV�RI�

0LVVLVVLSSLDQ�,FRQRJUDSK\��8QLYHUVLW\�RI�7H[DV�3UHVV��
$XVWLQ��7H[DV�

5REE��-RKQ
�����3UHKLVWRULF�$UW�LQ�(XURSH��$�'HHS�7LPH�6RFLDO�

+LVWRU\��$PHULFDQ�$QWLTXLW\���������������

6QRZ��'HDQ�5�
�����6H[XDO�'LPRUSKLVP�LQ�(XURSH�8SSHU�3DOHROLWKLF�

&DYH�$UW��$PHULFDQ�$QWLTXLW\���������������

9DOODGDV��+pOqQH��DQG�-HDQ�&ORWWHV
�����6W\OH��&KDXYHW��DQG�5DGLRFDUERQ��$QWLTXLW\�

����������������
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,QWURGXFWLRQ

,QGLJHQRXV�$PHULFDQ� ,QGLDQV� RQ� UXUDO� UHVHUYDWLRQV� LQ�
1RUWK�$PHULFD�UHO\�KHDYLO\�RQ�FRPPRGLW\�IRRGV��ZKLFK�
DUH�W\SLFDOO\�XQKHDOWK\�EHFDXVH�WKH\�DUH�KLJK�LQ�IDW��VXJDUV��
DQG� FDUERK\GUDWHV��7KLV� LV� IDU� IURP� WKH� WUDGLWLRQDO� GLHW�
WKDW� KDV�PRVWO\� GLVDSSHDUHG�ZLWKLQ� WKH� SDVW� ���� \HDUV�
VLQFH�(XURSHDQ�FRORQL]DWLRQ�RI�WKH�$PHULFDV��7UDGLWLRQDO�
$PHULFDQ� ,QGLDQ� GLHWV� DUH� JHQHUDOO\� SODQW�EDVHG� DQG�
VXSSOHPHQWHG�ZLWK�ZLOG�PHDWV��%DXHU���HW�DO��������������
$PHULFDQ� ,QGLDQV� DUH� D� GHPRJUDSKLF� PLQRULW\� LQ� WKH�
8QLWHG� 6WDWHV� DQG� DV� D� JURXS� WKH\� VXIIHU� IURP� SRRU�
KHDOWK�� LQFOXGLQJ� DEQRUPDOO\� KLJK� UDWHV� RI� REHVLW\� DQG�
7\SH���GLDEHWHV�DPRQJ�DGXOWV�DQG�FKLOGUHQ��%DXHU�HW�DO��
������.XQLW]�HW�DO�������������7KH�FKDQJHV�LQ�KHDOWK�DQG�
IRRG� DYDLODELOLW\� RI�$PHULFDQ� ,QGLDQV� IURP� D� WUDGLWLRQDO�
GLHW�DUH�GUDPDWLF�
� 0HWDEROLF�LVVXHV�RI�LQGLJHQRXV�SHRSOHV�FRUUHODWH�
ZLWK� SRRU� GLHW� DQG� SRRU� KHDOWK� �.XQLW]� �HW� �DO�� �������
:LOORZV� ������2·'HD� ������� 6WXGLHV� DOVR� LQGLFDWH� WKDW�
UXUDO� UHJLRQV� KDYH� KLJKHU� PRUWDOLW\� UDWHV� WKDQ� WKHLU�
XUEDQ� FRXQWHUSDUWV�� 7KRXJK� $PHULFDQ� ,QGLDQV� KDYH�
JHQHUDOO\�SRRU�KHDOWK� WKHUH� LV�YDULDELOLW\�DFURVV�UHJLRQV�
WKDW� FDQ� SURYLGH� LPSRUWDQW� LQIRUPDWLRQ� RQ� WKH� TXDOLW\�
RI� OLIH�� +RZHYHU�� GDWD� RI� UHJLRQDO� KHDOWK� LV� FXUUHQWO\�
OLPLWHG� �.XQLW]� HW� DO�� ����������� ,PSRUWDQWO\�� WKH� KLJK�
ULVNV� DVVRFLDWHG� ZLWK� $PHULFDQ� ,QGLDQ� KHDOWK� VKRXOG�
EH� FRQVLGHUHG�ZLWKLQ� WKH� VFRSH� RI� WKH� WUDGLWLRQDO� GLHW�
SUDFWLFHG��SURPLQHQW�UHJLRQDO�IRRGV��DQG�VRFLRHFRQRPLF�
VWDWXV� RI� FRPPXQLW\� DUHDV� �.XQLW]� HW� DO�� �����������
)XUWKHUPRUH�� ZKHQ� H[DPLQLQJ�$PHULFDQ� ,QGLDQ� KHDOWK��
LW� LV� UHOHYDQW� WR� LPSOHPHQW� D� KROLVWLF� XQGHUVWDQGLQJ�
RI� $PHULFDQ� ,QGLDQ� KLVWRU\� DQG� YDOXHV� �.XQLW]� HW�
DO�� ������������ 8QGHUVWDQGLQJ� WKH� LPSDFW� RI� SURFHVVHG�
IRRGV� RQ� $PHULFDQ� ,QGLDQ� KHDOWK� GHPRQVWUDWHV� WKH�
LPSRUWDQFH�RI�WUDGLWLRQDO�FXOWXUDO� OLYLQJ�DQG�VXEVLVWHQFH�
ZKHUH� DSSO\LQJ� DSSURSULDWH� FXOWXUDO� WUDGLWLRQV� WR�
$PHULFDQ�,QGLDQ�KHDOWK�KDV�WKH�DELOLW\�WR�DOORZ�$PHULFDQ�
,QGLDQV�WR�XQGHUVWDQG�WKHLU�KHDOWK�RQ�D�PRUH�LQWHJUDWHG�
OHYHO��2·'HD�������:DONHU�HW�DO������������ ,Q�WKLV�SDSHU��
,� FRPSDUH� WZR� GLIIHUHQW� DUHDV� RI� YDU\LQJ� WUDGLWLRQDO�
VXEVLVWHQFH� VWUDWHJLHV� WKDW� GHPRQVWUDWH� SDWWHUQV� RI�
VLJQLÀFDQW�KHDOWK�GLIIHUHQFHV��7KH�WZR�UHJLRQV�HYDOXDWHG�
DUH�WKH�6RXWKZHVW��VHGHQWDU\�IDUPHUV��DQG�WKH�1RUWKHUQ�
3ODLQV��QRPDGLF�KXQWHUV��

7KHRUHWLFDO�2ULHQWDWLRQ

)RRG�KDV�FKDQJHG�RQ�D�JOREDO� OHYHO�DV�DQ�DGDSWDWLRQ�WR�
GHPDQG�DQG�HFRQRP\��*OREDOL]DWLRQ� WKHRU\� IRFXVHV�RQ�
WKH�EHKDYLRUV�DQG�FKRLFHV�RI�SHRSOH�WKDW�DUH�LQÁXHQFHG�
E\� WKH� SURGXFWLRQ�� LQIRUPDWLRQ�� DQG� WKH� PRYHPHQW� RI�
JRRGV� JOREDOO\�� 7KHVH� EHKDYLRUV� FDQ� LQÁXHQFH� WUHQGV�
LQ� SURGXFWLRQ� DV� DQ� DOO�HPEUDFLQJ� SURFHVV�� \HW� RQ� WKH�
LQGLYLGXDO�WKLV�SURFHVV�́ FDUULHV�ZLWK�LW�IHDUV�DPRQJ�SHRSOH�
VXFK�DV�HURVLRQ�RI�LGHQWLWLHV��FXOWXUH��DQG�ORVLQJ�FRQWURO�
RI�OLYHV�WR�KHDUWOHVV�DQG�IDFHOHVV�PHJD�FRUSRUDWLRQV�DQG�
PDUNHWVµ� �.DUXQDNDU� ����������� *OREDOL]DWLRQ� HOHYDWHV�
IRUPHU� UHJLRQDO� IRRG� HFRQRPLHV� LQWR� DQ� LQWHUQDWLRQDO�
PDUNHW� RI� FRPPRGLW\� IRRGV� WKDW� IRFXVHV� RQ� UDSLG�
H[FKDQJH�RI�JRRGV��LGHDV�DQG�FXOWXUH�IRU�PD[LPXP�SURÀW��
&RQVXPSWLRQ�RI�LQGXVWULDOL]HG�FRPPRGLW\�JRRGV�LV�WKHQ�
PDGH� DYDLODEOH� WKURXJK� DGYDQFHG� WHFKQRORJLHV� RI� IRRG�
SURGXFWLRQ� WKDW� DOORZV� IRU� TXLFN�HDWV� LQ� WKH� IRUP� RI�
XQKHDOWK\�IRRG�FRQFRFWLRQV��7KH�LQGXVWULDO�WHFKQRORJLHV�
WKDW�HPHUJHG�LQ�WKH�����V�DQG�����V��VXFK�DV�UHIULJHUDWLRQ�
DQG� PHFKDQL]HG� SURGXFWLRQ�� FDXVHG� IRRG� SURGXFWLRQ�
DQG�LQQRYDWLRQ�WR�LQFUHDVH�VXEVWDQWLDOO\��$GGLWLRQDOO\��WKH�
LQFUHDVH� LQ� FRQVXPSWLRQ� DQG� SURFHVVLQJ� RIWHQ� UHÁHFWV�
WKH�SROLWLFDO��VRFLDO��DQG�HFRQRPLF�VWUXFWXUH�ZKLFK�GHÀQHV�
D�WULEDO�QDWLRQ�� ,Q�VKRUW��WULEDO�QDWLRQV�DQG�FRPPXQLWLHV�
DUH� HTXDOO\� LPSDFWHG� E\� LQFUHDVHG� FRQVXPSWLRQ� DQG�
SURFHVVLQJ� E\� PHFKDQL]HG� IRRG� LQGXVWULHV� �%HVWRUH�
��������������.DUXQDNDU������������/\VRQ����������
� 7KH� SURFHVV� RI� JOREDO� LQWHUDFWLRQV� LV� QRW� RQO\�
HFRQRPLFDOO\�LQÁXHQFHG�EXW�FDQ�DOVR�EH�D�SURGXFW�RI�ZDU��
PLVVLRQV��DQG�WUDGHUV��$V�VXFK��VRFLDO�DQG�FXOWXUDO�FKDQJH�
DUH�LQWHUWZLQHG�ZLWK�WKHVH�GHPDQGV�MXVW�DV�V\PEROV�DQG�
PHDQLQJV�DUH�LQWHUWZLQHG�DQG�WUDQVIRUP�RYHU�WLPH��,VVXHV�
UHODWHG�WR�LQWHUWZLQHG�JOREDO�LQWHUDFWLRQV�RIWHQ�UHVXOW�LQ�
FXOWXUDO� KRPRJHQL]DWLRQ�� +RPRJHQL]DWLRQ� LV� JHQHUDOO\�
HTXDWHG� WR� WKH� ¶$PHULFDQL]DWLRQ·� RU� ¶FRPPRGLWL]DWLRQ·�
RI� D� FXOWXUH� ZKHUH� REMHFWV� DQG� LGHDV� DUH� YROXQWDULO\�
RU� LQYROXQWDULO\� VKDUHG� EURDGO\�� 7KH� EHVW� H[DPSOH� RI�
WKLV� LV� ZLWK� IRRG� FRQVXPSWLRQ� DQG� WKH� EUDQGLQJ� RI�
´$PHULFDQ� )RRGµ� �KDPEXUJHU�� SL]]D�� KRW� GRJ�� HWF��� LQ�
QRQ�:HVWHUQ� FRXQWULHV� DURXQG� WKH� ZRUOG�� 7KRXJK�
KRPRJHQL]DWLRQ�LV�VHHQ�DV�D�WUDLW�RI�$PHULFD�LQÁXHQFLQJ�
RWKHU� FXOWXUHV�� RWKHU� FRXQWULHV� DQG� QDWLRQV� KDYH� WKHLU�
RZQ� IRUPV� RI� KRPRJHQL]DWLRQ�� ZKLFK� DUH� XVXDOO\�
GLUHFWHG� WRZDUG� PLQRULW\� SRSXODWLRQV� ZLWKLQ� WKHVH�
QDWLRQV� �$SSDGXUDL� ������������ )RRG� KRPRJHQL]DWLRQ�
LV� RQH� H[DPSOH� RI� WKLV� SURFHVV� RI� JOREDOL]DWLRQ� DQG�
KDV� VSUHDG� IURP� WKH� QRQ�1DWLYH� PDMRULW\� RI� WKH�

�ŵĞƌŝĐĂŶ�/ŶĚŝĂŶ�,ĞĂůƚŚ͗���>ŽŽŬ�Ăƚ�ZĞŐŝŽŶĂů�ĂŶĚ�dƌĂĚŝƟŽŶĂů�
>ĞǀĞůƐ

WĂƵůĂ�>ŽŶŐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĞŶƚƌĂů��ƌŬĂŶƐĂƐ
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8QLWHG� 6WDWHV� WR� WKH� $PHULFDQ� ,QGLDQ� PLQRULW\�� $V�
D� UHVXOW�� WUDGLWLRQDO� VXEVLVWHQFH� KDV� WUDQVIRUPHG�
WUDGLWLRQDO� GLHWV� WR� FRPPRGLWL]HG� IRRG� VWXIIV� WKDW� DUH�
KLJK� LQ� VXJDU� DQG� IDW� DQG� DEXQGDQW� RQ� UHVHUYDWLRQV�
�.XQLW]��HW��DO����������2·'HD��������

0HWKRGRORJ\

4XDOLWDWLYH� DQG� TXDQWLWDWLYH� GDWD� ZHUH� FROOHFWHG� WR�
XQGHUVWDQG� WKH� SUHVHQW� FRQGLWLRQ� RI�$PHULFDQ� ,QGLDQ�
KHDOWK��(WKQRJUDSKLF�DLGV�ZHUH�DFTXLUHG�WR�JDLQ�D�GHHSHU�
NQRZOHGJH� RI� UHJLRQDO� KHDOWK� DQG� KRZ� WUDGLWLRQDO�
VXEVLVWHQFH�PD\�FDXVH�YDULDWLRQ�LQ�,QGLDQ�KHDOWK��&XOWXUDO�
UHJLRQDO�DUHDV�DUH�XVHG�DV�GHÀQHG�E\�WKH�,QGLDQ�+HDOWK�
6HUYLFH��,+6���0RUWDOLW\�GDWD�IURP�,+6�ZDV�H[DPLQHG�IRU�
DQ�RYHUDOO�LQFUHDVH�LQ�SRRU�KHDOWK�IRU�DOO�$PHULFDQ�,QGLDQV�
DQG�UHJLRQDO�GDWD�LV�XVHG�LQYHVWLJDWH�GLIIHUHQFHV�LQ�KHDOWK��
0RUWDOLWLHV� RI� GLDEHWHV� PHOOLWXV� �7\SH��� GLDEHWHV�� DQG�
GLVHDVHV�RI�WKH�KHDUW�DUH�LQFOXGHG�EHFDXVH�WKH\�DUH�KHDOWK�
ULVN�UHODWHG�GHDWKV��6366�6WDWLVWLFV�ZDV�XVHG�WR�ÀQG�WKH�
VLJQLÀFDQFH�RI�UHJLRQDO�PRUWDOLW\�UDWHV�RI�7\SH���GLDEHWHV�
DQG� GLVHDVHV� RI� WKH� KHDUW�� DOWKRXJK� GDWD� ZHUH� OLPLWHG�
WR� ÀYH� YDULDEOHV� DQG�ZHUH� ODFNLQJ� LQ� HTXDO� FRPSDUDEOH�
YDULDEOHV�SHU�JURXS��%XUZHOO�������
� $OO� PRUWDOLW\� UDWHV� VKRXOG� EH� FRQVLVWHQW� WR�
LQFUHDVHG�FRPPRGLWL]DWLRQ�RYHUWLPH��'LIIHULQJ�WUDGLWLRQDO�
IRRGV�DQG�ZKHWKHU�WKH�IRRG�SUDFWLFHV�FDQ�EH�FRQWLQXHG�
PD\� DIIHFW� ZKHWKHU� RU� QRW� PRUWDOLW\� UDWHV� VKRZ� WKH�
VDPH�WUHQG� LQ�JURXSV�� ,QFUHDVLQJ�FXOWXUDO�XQGHUVWDQGLQJ�
DQG�RSHQLQJ�SDWKZD\V�WR�KHDOWK�UHVRXUFHV�IRU�$PHULFDQ�
,QGLDQV�LV�QHFHVVDU\�IRU�SUHYHQWDWLYH�PHDVXUHV�WR�EH�IXOO\�
XVHIXO� WR� FRPPXQLWLHV� DQG� GHFUHDVH� IXWXUH� PRUWDOLW\�
UDWHV��:DONHU�HW�DO��������

'LDEHWHV�DQG�2EHVLW\�RI�$PHULFDQ�,QGLDQV

6RPH�HDUO\�KHDOWK�VWDWLVWLFV�SURYLGH�LQIRUPDWLRQ�RQ�WKH�
SUREDELOLW\� RI� SRRU� KHDOWK� IRU�$PHULFDQ� ,QGLDQV�� 'DWD�
IURP�WKH�����V�VKRZ�KLJKHU�PRUWDOLW\�UDWHV�IRU�$PHULFDQ�
,QGLDQV� WKDQ� QRQ�$PHULFDQ� ,QGLDQV� DQG� WKDW� ,QGLDQV�
ZHUH� PRUH� OLNHO\� WR� GLH� IURP� FRPPXQLFDEOH� RU� QRQ�
FRPPXQLFDEOH� GLVHDVHV�� 'LIIHUHQFHV� LQ� UHJLRQDO� KHDOWK�
DUH�RIWHQ�H[SODLQHG�E\�UHJLRQDO�HFRQRPLHV��EXW�HFRQRP\�
GRHV�QRW�DFFRXQW�IRU�DOO�DVSHFWV�VXFK�DV�FXOWXUDO�WUDGLWLRQV�
RI�IRRG�RU�ORFDO�IRRG�DYDLODELOLW\��.XQLW]�HW�DO�������������
� 7RGD\�� $PHULFDQ� ,QGLDQV� DQG� $ODVND� 1DWLYHV�
VXIIHU� IURP� RYHUZKHOPLQJ� UDWHV� RI� REHVLW\�� ([SHUWV�
GHÀQH� REHVLW\� DV� OHYHOV� RI� IDW� VR� DEQRUPDOO\� KLJK� WKDW�
WKH\�DIIHFW�KXPDQ�KHDOWK��:LOORZV�����������$V�REHVLW\�
LQFUHDVHV�� GLDEHWHV� DOVR� LQFUHDVHV�� 3HRSOH� ZLWK�7\SH���
GLDEHWHV� DUH� FRPPRQO\� REHVH��7\SH��� GLDEHWHV� RFFXUV�
ZKHQ� JOXFRVH� �EORRG� VXJDU�� OHYHOV� DUH� WRR� KLJK� DQG�
WKH�ERG\·V� LQVXOLQ�FDQQRW�UHVSRQG�WR�WKH�JOXFRVH� OHYHOV�
SURSHUO\� �2·'HD� ������������ 7KH� QXPEHU� $PHULFDQ�
,QGLDQ�DGXOWV�ZLWK�7\SH���GLDEHWHV�DQG�REHVLW\�LQFUHDVHG�

E\������SHUFHQW�IURP������������2YHU�KDOI�RI�$PHULFDQ�
,QGLDQV�������SHUFHQW��ZHUH�IRXQG�WR�EH�REHVH�LQ������
DQG�RYHU� WKH� QH[W� QLQH� \HDUV� FOLPEHG� WR� ����� SHUFHQW�
�:LOVRQ��HW��DO������������

5LVN�)DFWRUV�IRU�2EHVLW\�DQG�'LDEHWHV

2EHVLW\�QRW�RQO\�FDXVHV�H[FHVVLYH�ZHLJKW�JDLQ��LW�LQFUHDVHV�
ULVNV�IRU�RWKHU�GLVHDVHV�LQFOXGLQJ�LQFUHDVHV�LQ�SDUWLFXODU�
FDUGLRYDVFXODU� GLVHDVHV��2WKHU� KHDOWK� LVVXHV� DVVRFLDWHG�
ZLWK�REHVLW\�DUH�K\SHUWHQVLRQ��FDQFHU��DUWKULWLV��VOHHS�DQG�
EUHDWKLQJ�GLVRUGHUV�� DQG� JDOOEODGGHU�GLVHDVH��2EHVLW\� LQ�
FKLOGUHQ�KDV� WKH� VDPH�QHJDWLYH�KHDOWK�HIIHFWV�RI�7\SH���
GLDEHWHV��KLJK�EORRG�SUHVVXUH��KLJK�OHYHOV�RI�IDW�DQG�LQVXOLQ�
LQ�WKH�EORRG��JDOOVWRQHV��DQG�EUHDWKLQJ�SUREOHPV��:LOORZV�
���������:LOVRQ�HW�DO����������
� 7KH�GHFOLQLQJ�KHDOWK�RI�$PHULFDQ� ,QGLDQ�DGXOWV�
LV�DIIHFWLQJ�FKLOGUHQ�VLQFH�FKLOGUHQ�DUH�LQ�WKH�VDPH�IRRG�
HQYLURQPHQW�DQG�PRUH�WKDQ�OLNHO\�JLYHQ�WKH�VDPH�W\SHV�RI�
KLJK�IDW�DQG�VXJDU�IRRG�FRQVXPHG�E\�DGXOWV��2·'HD�������
:LOORZV� ���������� 6WXGLHV� RI�$PHULFDQ� ,QGLDQ� FKLOGUHQ�
IURP� WKH� 1DYDMR�� 3XHEOR�� 6LRX[�� 3LPD�� DQG�:LQQHEDJR�
RU�2PDKD�WULEHV�UHSRUWHG�FKLOGUHQ�SDUWLFLSDWLQJ� LQ� OHVV�
SK\VLFDO�DFWLYLWLHV�ZKLOH�GRLQJ�PRUH�VHGHQWDU\�DFWLYLWLHV��
VXFK�DV�ZDWFKLQJ�WHOHYLVLRQ��:LOORZV�����������0RUH�VR��
REHVLW\�FDQ�DOVR� LPSDFW�D�FKLOG·V�PHQWDO�KHDOWK��SK\VLFDO�
KHDOWK�� DQG� VHOI�HVWHHP� �:LOORZV� HW� DO�� ����������7KHLU�
PHQWDO� KHDOWK� FDQ� EH� DIIHFWHG� E\�ZHLJKW� GLVVDWLVIDFWLRQ�
DQG� GHYHORSLQJ� HDWLQJ� GLVRUGHUV� WR� GHDO� ZLWK� ZHLJKW�
GLVVDWLVIDFWLRQ�� 5HVHDUFK� VXJJHVWV� WKDW� RYHUZHLJKW�
FKLOGUHQ� DUH� DW� H[WUHPHO\� KLJK� ULVN� WR� EHFRPH� REHVH�
DGXOWV� DQG� WKHUHIRUH� KDYH� KLJKHU� FKDQFHV� RI� REHVLW\�
UHODWHG�ULVN�IDFWRUV��:LOORZV����������

)RRG�$FFHVV�DQG�,QVHFXULW\

)RRG� LQVHFXULW\� LV� WKH� OLPLWHG� DELOLW\�RU� WKH� LQDELOLW\� WR�
DFFHVV�IRRG�WKDW�LV�FRQVLGHUHG�QXWULWLRQDO�DQG�VDIH�IRU�WKH�
FRPPXQLW\��)RRG�LQVHFXULW\�KDV�WR�GR�ZLWK�WKH�HFRQRPLF�
FODVV� RI� DQ� LQGLYLGXDO� RU� IDPLO\� ZKHUH� OLYLQJ� H[SHQVHV��
LQFRPH�� DQG� GHEW� DUH� FRQWULEXWRUV� WR� WKH� DPRXQW� DQG�
W\SH�RI�IRRG�WKDW�FDQ�EH�DIIRUGHG��&RPPXQLW\�DFFHVV�WR�
SURSHU� IRRG� VWRUHV� LV� DQRWKHU� VLJQLÀFDQW� IDFWRU�ZKHUH�
����� SHUFHQW� RI� 8�6�� KRXVHKROGV� ZLWK� FKLOGUHQ� UHSRUW�
LQVWDQFHV� RI� IRRG� LQVHFXULW\� EHWZHHQ� ����� DQG� �����
�%DXHU�HW�DO�������������
� 7KH� LQDFFHVVLELOLW\� RI� KHDOWK\� IRRG� LV� D� IDFWRU�
ZKLFK� FRQWULEXWHV� WR� SRRU� KHDOWK�� )RRG� LQVHFXUH�
$PHULFDQ� ,QGLDQ� IDPLOLHV� WHQG� WR� FRQVXPH� FKHDS�
FRPPRGLW\� IRRG�� VXFK� DV� WKDW� RIIHUHG� DW� JDV� VWDWLRQV�
RU�FRQYHQLHQFH�VWRUHV�DQG�RIWHQ�XVH�WKHVH�ORFDWLRQV�DV�
SULPDU\�VRXUFHV�RI�IRRG�UDWKHU�WKDQ�IRRG�PDUNHWV��%DXHU�
HW� DO�� ������������������ *DV� VWDWLRQV� DQG� FRQYHQLHQFH�
VWRUHV� GR� QRW� RIIHU� QXWULWLRQDOO\� VXIÀFLHQW� IRRGV�� EXW�
GR� RIIHU� KLJK�VXJDU� DQG� KLJKO\� SURFHVVHG� IRRGV� WKDW�
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FRQWULEXWH� WR�REHVLW\�DQG�7\SH���GLDEHWHV� �%DXHU�HW�DO��
������ 2·'HD� ������� 6RPH� FRPPRQ� IRRGV� DYDLODEOH� DW�
FRQYHQLHQFH�VWRUHV�DUH�VRGDV��FKLSV��DQG�FDQG\��7KH�DELOLW\�
WR�REWDLQ�KHDOWK\�IRRG�DQG�PDNH�KHDOWK\�IRRG�FKRLFHV�LV�
HVVHQWLDO�WR�GLHWDU\�KHDOWK�ZKHUH�DFFHVV�WR�IRRG�PDUNHWV�
KDV�EHHQ�VKRZQ�WR�KDYH�D�SRVLWLYH�HIIHFW�RQ�RYHUDOO�KHDOWK�
�*LWWOHVRKQ�DQG��5RZDQ�������������
� &RPPXQLW\�DFFHVV�WR�KHDOWK\�IRRGV�VLJQLÀFDQWO\�
LPSDFWV�$PHULFDQ�,QGLDQ�KHDOWK��%DXHU�HW��DO���������������
$PHULFDQ� ,QGLDQ� GLHWV� DUH� UHODWLYHO\� ORZ� LQ� IUXLWV��
YHJHWDEOHV�� DQG� GDLU\� DQG� D� WUDQVLWLRQ� WR� UHÀQHG�
FDUERK\GUDWHV�� KLJK�IDW� IRRGV�� DQG� KLJK�VRGLXP� IRRGV�
KDV�EHHQ�QRWHG� LQ�$PHULFDQ� ,QGLDQ�GLHWV�RYHU� WKH�SDVW�
���� \HDUV� �*LWWHOVRKQ� DQG� 5RZDQ� ������������ ,QVWHDG�
RI�JDWKHULQJ�DQG�FROOHFWLQJ�IRRGV�DV�SDUW�RI�D�WUDGLWLRQDO�
GLHW��,QGLDQV�DUH�QRZ�VXEMHFWHG�WR�VWDQGDUG�IRRGV�RI�WKH�
8�6���ZKLFK�DUH�KLJKO\�SURFHVVHG�DQG�JHQHWLFDOO\�UHÀQHG��
)RRG� LV� QRZ� SDFNDJHG� LQ�PDQ\� IRUPV�� VXFK� DV� FDQQHG�
DQG�IUR]HQ��7KHVH�SURFHVVHG�IRRGV�FRQWDLQLQJ�KLJK�OHYHOV�
RI� VDOW� IRU� SUHVHUYDWLRQ� ZKLFK� KDV� EHHQ� FRQQHFWHG� WR�
KHDOWK�SUREOHPV�VXFK�DV�REHVLW\��GLDEHWHV��DQG�KLJK�EORRG�
SUHVVXUH��/\VRQ�������������

7UDGLWLRQDO�)RRG

7UDGLWLRQDO� VXEVLVWHQFH� RI� ,QGLDQV� GHSHQGHG� RQ� WKH�
HQYLURQPHQW�ZKHUH�SODQWV�ZHUH�XVHG�KHDYLO\� IRU� IRRGV�
EXW� DOVR� IRU�PDWHULDO� DQG�PHGLFLQDO� SXUSRVHV� DQG� KDYH�
EHHQ� IRXQG� WR� EH� DQ� LPSRUWDQW� SDUW� RI� ,QGLDQ� FXOWXUH�
IRU�WKRXVDQGV�RI�\HDUV��$UFKDHRORJLVWV�KDYH�IRXQG�PXFK�
UHJLRQDO� YDULDWLRQ� LQ� SODQW� DQG� IRRG� XVDJHV� DPRQJ�
LQGLJHQRXV�FRPPXQLWLHV��6PLWK������������

6RXWKZHVW�6XEVLVWHQFH

6HGHQWDU\� IDUPLQJ� KDV� EHHQ� D� ZD\� RI� OLIH� LQ� WKH� DULG�
6RXWKZHVW� IRU� RYHU� ������ \HDUV�� 6TXDVK�� EHDQV�� DQG�
FRUQ� ZHUH� SDUW� RI� WKH� 6RXWKZHVW� GLHW� XQWLO� FRQWDFW�
ZLWK�$QJOR�(XURSHDQV� ZKR� LQWURGXFHG� QHZ� IRRG� DQG�
DJULFXOWXUDO� LWHPV� �'R]LHU� ��������� ����� $PHULFDQ�
,QGLDQV� RI� WKH� 6RXWKZHVW� JDWKHUHG� DV� ZHOO� DV� IDUPHG�
DQG�VRPH�RI�WKH�IRRGV�WKH\�JDWKHUHG�ZHUH�SLQ\RQ�QXWV��
FDFWXV� IUXLW��PHVTXLWH� EHDQV��ZLOG� SRWDWR� WXEHUV�� FKROOD�
FDFWXV� EXGV�� ZLOG� EHUULHV�� DQG� VHHGV� OLNH� ,QGLDQ� PLOOHW�
�6FKROOPH\HU��DQG�7XUQHU�����������%R\FH�DQG�6ZLQEXUQ�
�����������7KH� DULG� FOLPDWH� QHFHVVLWDWHG� LQQRYDWLRQ� RI�
VWUHDP� LUULJDWLRQ�DQG�XVH�RI�5LR�*UDQGH�ÁRRGSODLQ� IRU�
FURSV��'R]LHU���������7KH�ÁRRGSODLQ�IDUPODQG�ZDV�XVHG�
SUHGRPLQDQWO\�IRU�ODUJH�FURSV�RI�PDL]H��EHDQV��DQG�PHORQV��
6PDOO�JDUGHQV�DURXQG�KRPHV�SURYLGHG�VXSSOHPHQWDO�IRRG�
DQG�QHDUE\�GHHU��EHDU��DQG�IR[�ZHUH�DYDLODEOH�IRU�KXQWLQJ��
,Q�WKH�IRXUWHHQWK�FHQWXU\�6SDQLVK�FDPH�LQWR�FRQWDFW�ZLWK�
6RXWKZHVW� ,QGLDQV� DQG� LQWURGXFHG�PDQ\� IRRGV� VXFK� DV�
ZKHDW��ZDWHUPHORQV�� FDQWDORXSH�� DSSOHV�� SHDFKHV�� SHDUV��

WRPDWRHV��DQG�FKLOLHV��7KH�6SDQLVK�DOVR�EURXJKW�GRPHVWLF�
DQLPDOV�IRU�IRRG�DQG�IDUPLQJ�VXFK�DV�PXOHV��KRUVHV��FDWWOH��
GRQNH\V��VKHHS��DQG�FKLFNHQ��'R]LHU�����������������
� 7KH�3LPD�,QGLDQV�ZHUH�IDUPHUV�LQ�WKH�6RQDUDQ�
'HVHUW� RI� WKH� 6RXWKZHVW� IRU� DSSUR[LPDWHO\� ���������
\HDUV��7KH\�JDWKHUHG�PDQ\�WUDGLWLRQDO�VRXWKZHVWHUQ�IRRGV�
�ZLOG�FDFWXV�IUXLWV�DQG�EORRPV��EHUULHV��HWF����EXW�SULPDULO\�
VRXUFHG� IRRG� IURP� DJULFXOWXUDO� FURSV� RI� ZKHDW�� PDL]H��
EHDQV�� DQG� VTXDVK��7KH\� KXQWHG� PXOH�� GHHU�� ELUGV�� DQG�
MDFNUDEELWV��$V�VHWWOHPHQW�RI�$QJOR�(XURSHDQV�LQFUHDVHG�
DQG� KXQWLQJ� DQG� JDWKHULQJ� EHFDPH� OHVV� DYDLODEOH�� IRRG�
ZDV�PRVWO\�DFTXLUHG�WKURXJK�WUDGH�DQG�JRYHUQPHQW�IRRG�
SURJUDPV�
� ,Q� WKH� ����V� 3LPD� GLHW� ZDV� FRPSRVHG� RI� ���
SHUFHQW�FDUERK\GUDWHV�����SHUFHQW� IDWV��DQG����SHUFHQW�
SURWHLQV� FRPSDUHG� WR� WKH� WUDGLWLRQDO� GLHW� WKDW� ZDV�
FRPSRVHG� ������ SHUFHQW� FDUERK\GUDWHV�� ����� SHUFHQW�
IDWV�� DQG� ������ SHUFHQW� SURWHLQV�� ,Q� RWKHU� ZRUGV�� WKH�
PRGHUQ� 3LPD� GLHW� LV� RSSRVLWH� RI� WKH� WUDGLWLRQDO� GLHW��
7UDGLWLRQDO� VXEVLVWHQFH� SURYLGHG� D� ORZ� IDW� DQG� KLJK�
FDUERK\GUDWH�GLHW�ZKHUHDV�WKH�PRGHUQ�GLHW�LV�KLJKHU�LQ�IDW�
DQG�ORZHU�FDUERK\GUDWHV��2YHU�WKH�SDVW�����\HDUV�WKHUH�
KDV�EHHQ�DQ�LQFUHDVH�RI�FRPPRGLW\�IRRGV�FRLQFLGLQJ�ZLWK�
REHVLW\�DQG�GLDEHWHV�UDWHV�LQ�WKH�3LPD�,QGLDQ�SRSXODWLRQV��
%R\FH�DQG�6ZLQEXUQ������������IRXQG�WKDW�3LPD�,QGLDQV�
RYHU�WKH�DJH�RI����KDYH�DQ�REHVLW\�UDWH�QHDU����SHUFHQW��
,Q� WKLV� VWXG\�� 3LPD� ,QGLDQV� UHYHUWHG� WR� WKHLU� WUDGLWLRQDO�
GLHW� IRU� VHYHQ� GD\V� E\� HDWLQJ� WUDGLWLRQDO� IRRGV� VXFK� DV�
VTXDVK�� SULFNO\� SHDU� MXLFH�� VXQÁRZHU� VHHGV�� KRPHPDGH�
WRUWLOODV��EOXH�FRUQPHDO�FHUHDO��HWF��2YHU�VHYHQ�GD\V�WKHUH�
ZDV�QR�VLJQLÀFDQW�FKDQJH�LQ�KHDOWK��7KHVH�UHVXOWV�DUH�QRW�
VXUSULVLQJ� VLQFH� FRPPRGLW\� IRRG� KDV� EHHQ� LQ� XVH� IRU�
\HDUV��,W�LV�VWLOO�VXJJHVWHG�WKDW�WUDGLWLRQDO�IRRGV�EH�PRUH�
IUHTXHQWO\� LQFRUSRUDWHG� RYHU� WLPH� GXH� WR� WKH� ORZ�IDW�
TXDOLW\��%R\FH�DQG�6ZLQEXUQ���������������

1RUWKHUQ�3ODLQV�6XEVLVWHQFH

7KH�1RUWKHUQ�3ODLQV�WUDGLWLRQDO�GLHW�LV�YHU\�VLPLODU�LQ�WKDW�
,QGLDQV�JDWKHUHG�DQG�XWLOL]HG�IRRGV�IURP�WKH�VXUURXQGLQJ�
HQYLURQPHQW� XQWLO� FRQWDFW�ZKHQ� (XURSHDQ� IRRGV�ZHUH�
LQWURGXFHG�� +RZHYHU�� WKH� WZR� QRWDEOH� GLIIHUHQFHV�
EHWZHHQ� 6RXWKZHVW� DQG� 1RUWKHUQ� 3ODLQV� VXEVLVWHQFH�
VWUDWHJLHV�DUH�WKH�DYDLODELOLW\�RI�ELVRQ�DQG�D�PRUH�QRPDGLF�
OLIHVW\OH��7KRXJK� VRPH� JURXSV� ZHUH� VHGHQWDU\� IDUPHUV�
DQG�KXQWHU�JDWKHUHUV�ZKR�GLG�QRW�VXEVLVW�SULPDULO\�RII�RI�
ELVRQ��D�JHQHUDOO\�DQG�JURZLQJ�WUHQG�DPRQJ�3ODLQV�JURXSV�
ZDV� QRPDGLF� KXQWLQJ� RI� WKH� 1RUWK�$PHULFDQ� EXIIDOR��
,Q�SUHKLVWRULF� WLPHV��ÁRRGSODLQ�JDUGHQLQJ�DURXQG�ULYHUV�
DQG� ODNHV� ZDV� DV� LPSRUWDQW� DV� KXQWLQJ� DQG� JDWKHULQJ�
�%R]HOO� HW� DO�� �����������1DWLYH� VHHGV�DQG�FURSV� LQ� WKLV�
UHJLRQ� FRQVLVWHG� RI� OLWWOH� EDUOH\�� VXQÁRZHU�� JRRVHIRRW��
DQG�PDUVKHOGHU� �$GDLU�DQG�'UDVV����������������%LUGV��
ÀVK�UHSWLOHV��UDEELWV��TXDLO��VTXLUUHO��DQG�GHHU�ZHUH�KXQWHG�
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UHJXODUO\�LQ�WKH�1RUWKHUQ�3ODLQV��%LVRQ��GXH�WR�LWV�YLYDFLW\�
DQG� VL]H�� ZDV� QRW� KXQWHG� FRQVLVWHQWO\� RU� RQ� D� ODUJH�
VFDOH� XQWLO� WKH� LQWURGXFWLRQ� RI� 6SDQLVK� KRUVH� LQ� �����
�+DVVLFN������������
� 7KRXJK�ELVRQ�KXQWLQJ�JUHZ�LQ�WKH�VHYHQWHHQWK�
FHQWXU\�� LW� KDV� EHHQ� GHPRQVWUDWHG� DW� QHDUO\� HYHU\�
DUFKDHRORJLFDO� VLWH� LQ� WKH�3ODLQV� WKDW� WKH� LPSRUWDQFH�RI�
ELVRQ�WR�1RUWKHUQ�3ODLQV�,QGLDQV�GDWHV�EDFN�WR�DW� OHDVW�
����%�&���%R]HOO�HW�DO�������������,QGLDQV�RI�WKH�1RUWKHUQ�
3ODLQV�GHYHORSHG�D�JUHDW�GHSHQGHQFH�RQ�ELVRQ�DV�D�VRXUFH�
RI�IRRG�DQG�PDWHULDOV�IRU�WKHLU�OLYHOLKRRG��$V�WKH�EXIIDOR�
URDPHG� WKH�SODLQV�� KXQWHUV� IROORZHG� WKHP�DQG�EHFDPH�
GHSHQGHQW�LQ�ZD\V�ZKLFK�OHIW�PXFK�RI�WKH�IRUPHU�IDUPLQJ�
EHKLQG�� *DWKHUHG� IRRGV� ZHUH� LQVWHDG� VXSSOHPHQWDO� WR�
WKH� QRPDGLF�� KXQWLQJ� OLIHVW\OH� �+DVVLFN� ���������������
2WKHU�PHDW�VRXUFHV�VXFK�DV�GHHU�DQG�HON�ZHUH�DYDLODEOH��
EXW�ELVRQ�EHFDPH�YDOXHG�DQG�HVVHQWLDO��6R�PXFK�VR�WKDW�
PDQ\� RWKHU� WULEHV�� VXFK� DV� WKH� 6LRX[�� WKH�´&KH\HQQHV��
$UDSKRHV��WKH�&URZV��DQG�SUREDEO\�WKH�%ODFNIHHW�>ZKR@�
JDYH�XS�D� IDUPLQJ�HFRQRP\� LQ� IDYRU�RI�PRYLQJ�ZHVW�WR�
KXQW�EXIIDORµ��+DVVLFN�����������
� %RWK� WUDGLWLRQDO� GLHWV� RI� WKH� 6RXWKZHVW� DQG�
1RUWKHUQ� 3ODLQV� ZHUH� KHDOWKLHU� WKDQ� WKH� JDV� VWDWLRQ�
FRPPRGLW\�IRRG�RI�WRGD\��*LWWHOVRKQ�DQG�5RZDQ���������
+RZHYHU�� LW� VKRXOG� EH� QRWHG� WKDW� LQ� 6RXWKZHVW� GLHWV��
GHSHQGHQF\� RQ� PDL]H� DJULFXOWXUH� UHVXOWHG� ZLWK� KLJK�
QXPEHUV� RI� GHQWDO� FDULHV� WKDW� FDQ� EH� VHHQ� LQ� WKH�
DUFKDHRORJLFDO�UHFRUG��6FKROOPH\HU�DQG�7XUQHU�������

'HQWDO�FDULHV

,Q�1RUWK�$PHULFD��DIWHU�PDL]H�ZDV�LQWURGXFHG�DQG�KHDYLO\�
UHOLHG�RQ�DURXQG�����%�&���WKHUH�LV�D�QRWDEOH�FKDQJH�LQ�
WKH�DUFKDHRORJLFDO�UHFRUG�RI�VHWWOHPHQW�DQG�VXEVLVWHQFH�
FKDQJH�DORQJ�ZLWK�LQFUHDVHV�LQ�SRSXODWLRQV��'HQWDO�FDULHV�
DUH�FDYLWLHV�DQG�RWKHU�IRUPV�RI�SRRU�WRRWK�KHDOWK��VXFK�
DV�ZHDNHQHG�HQDPHO�RU�H[FHVV�SODTXH��7KH�SUHYDOHQFH�RI�
GHQWDO� FDULHV� LV� UHODWHG� WR�D�GLHW� WKDW� FRQWDLQV�SOHQWLIXO�
DPRXQWV�RI�FDUERK\GUDWH�ULFK�VWDUFKHV�WKDW�DUH�WKH�EDVLV�
RI�DJULFXOWXUDO�GLHWV��)RU�H[DPSOH��1DWLYH�SRSXODWLRQV�RI�
WKH�6RXWKZHVW�KDG�PRUH�GHQWDO�FDULHV�WKDQ�SRSXODWLRQV�
LQ� WKH� 1RUWKHUQ� 3ODLQV� ZKR� VXEVLVWHG� RQ� D� PHDW� IDW�
DQG� SURWHLQ� EDVHG� GLHW��7KLV� LV� EHFDXVH�PDL]H� LV� KHDY\�
LQ� VWDUFK� DQG� LQ� WKH� 6RXWKZHVW� LW�ZDV� W\SLFDOO\� JURXQG�
LQWR�ÁRXU��ZKLFK�DGKHUHV�WR�WHHWK�PRUH�WKDQ�XQUHÀQHG�
RU� SURFHVVHG� FDUERK\GUDWHV�� 7KLV� UHVXOWHG� LQ� PRUH�
FDUERK\GUDWH�UHVLGXH�DWWDFKLQJ�WR�WKH�WHHWK�RI�6RXWKZHVW�
LQGLYLGXDOV��6FKROOPH\HU�DQG��7XUQHU������������
� $� FRPSDUDWLYH� DUFKDHRORJLFDO� VWXG\� RI� WHHWK�
RI� 6RXWKZHVWHUQ� SRSXODWLRQV� DQG� 1RUWKHUQ� 3ODLQV�
SRSXODWLRQV� IRXQG� WKDW� KXQWHU�JDWKHUHU� SRSXODWLRQ� KDG�
DOPRVW�QR�GHQWDO�FDULHV��6RPH�SRSXODWLRQV�KDG�KLJK�UDWHV�
RI�GHQWDO�FDULHV��EXW�WKH\�DOVR�KDYH�SURFHVVHG�UHÀQHG�ÁRXUV�
IURP�SODQWV�OLNH�DFRUQV��7KH�6RXWKZHVW�DUHD�KDV�VHYHUDO�

SODQWV� RWKHU� WKDQ�PDL]H� WKDW� FRQWULEXWHV� WR� KLJK� UDWHV�
RI�GHQWDO�FDULHV��VXFK�DV�SLQ\RQ�QXWV��ZLOG�SRWDWR�WXEHUV��
DQG�,QGLDQ�PLOOHW�VHHGV��7KH�FRPSDULVRQ�RI�GHQWDO�FDULHV�
VXJJHVWV� D� WUDGLWLRQDOO\� KHDOWKLHU� 1RUWKHUQ� 3ODLQV� GLHW�
RYHU�WKDW�RI�WKH�6RXWKZHVW��5HJLRQDO�SODQW�OLIH�DQG�IRRG�
WHFKQRORJLHV�DUH�DWWULEXWHV�WKDW�GLUHFWO\�DIIHFW�KHDOWK�DQG�
VKRXOG�EH�FRQVLGHUHG�ZKHQ�YLHZLQJ�YDULDWLRQ�LQ�UHJLRQDO�
KHDOWK�RI� ,QGLDQV��6FKROOPH\HU�DQG�7XUQHU������������ ,Q�
VKRUW��HYHQ�WKRXJK�WKHUH�ZDV�SUHKLVWRULF�UHJLRQDO�KHDOWK�
YDULDWLRQ�� FRPPRGLW\� IRRG� LV� HYHQ� XQKHDOWKLHU� WKDQ� D�
PDL]H�GHSHQGHQW�GLHW��%R\FH�DQG�6ZLQEXUQ�������

2Q�5HVHUYDWLRQV

1DWLYH�$PHULFDQV�RQ�UHVHUYDWLRQV�W\SLFDOO\�KDYH�DFFHVV�WR�
QXWULWLRQ�DVVLVWDQFH�SURJUDPV�IURP�WKH�8�6��JRYHUQPHQW�
VXFK� DV� 6XSSOHPHQWDO� 1XWULWLRQDO� $VVLVWDQFH� 3URJUDP�
�61$3��DQG�:RPHQ�� ,QIDQWV��DQG�&KLOGUHQ� �:,&���(YHQ�
WKRXJK�WKHVH�SURJUDPV�DUH�DWWDLQDEOH��1DWLYH�$PHULFDQV�
RIWHQ� SXUFKDVH� FRPPRGLW\� IRRGV� IURP� FRQYHQLHQFH�
VWRUHV�RU�IDVW�IRRG�UHVWDXUDQWV�GXH�WR�HDVLHU�DFFHVV�DQG�
ODFN� RI� SURGXFH� YHQGRUV� RQ� UHVHUYDWLRQV� �%DXHU� HW� DO��
������������ 0RVW� IRRG� YHQGRUV� RQ� UHVHUYDWLRQV� FDUU\�
SURFHVVHG� IRRGV� DQG� VXJDU� VZHHWHQHG� EHYHUDJHV��7KH\�
DUH�ODFNLQJ�LQ�ZKROH�JUDLQ�LWHPV��ORZ�IDW�GDLU\�SURGXFWV��
DQG�IUHVK�SURGXFH��)XUWKHUPRUH��UHVHUYDWLRQ�OLIH�LV�SURQH�
WR�IRRG� LQVHFXULW\�GXH�WR�SRYHUW\��7KHVH�DUHDV�DUH�DOVR�
JHQHUDOO\� UXUDO� DQG�$PHULFDQ� ,QGLDQV�ZKR� OLYH� LQ� UXUDO�
ORFDWLRQV� DUH� PRUH� OLNHO\� WR� XQGHUJR� IRRG� LQVHFXULW\��
$PHULFDQ� ,QGLDQ� IDPLOLHV�DUH�PRUH� OLNHO\� WR�H[SHULHQFH�
WLPHV� RI� IRRG� LQVHFXULW\�ZLWK� ORZ� WRWDO� LQFRPH� UDWKHU�
WKDQ�IDPLOLHV�ZKR�ZHUH�XQHPSOR\HG�ZLWKRXW�SD\��%DXHU�
HW�DO�����������������7KLV�PD\�EH�GXH�WR�WKH�VWLSXODWLRQV�
RI� 61$3� DQG�:,&� WKDW� FHDVH� DVVLVWDQFH� DURXQG� DQ�
LQFRPH� RI� ��������� ZKLFK� LV� MXVW� DERYH� WKH� VWLSXODWHG�
8�6�� SRYHUW\� OLQH��7KH� VWHUHRW\SH� RI� UHVHUYDWLRQ� OLIH� LV�
RQH�RI� ORZ�VRFLRHFRQRPLF�VWDWXV��XQHPSOR\PHQW��SRRU�
RU� LOO�KHDOWK��DQG�KLJK�SRSXODWLRQ�SDUWLFLSDWLRQ� LQ�KHDOWK�
ULVN� EHKDYLRUV� VXFK� DV� VXEVWDQFH� DEXVH� �&KHDGOH� HW� DO��
����������� 5DWHV� DV� KLJK� DV� ��� SHUFHQW� RI� IDPLOLHV� RQ�
UHVHUYDWLRQV�H[SHULHQFLQJ� IRRG�LQVHFXULW\� LV�DODUPLQJ�� ,W�
LV�HYHQ�PRUH�DODUPLQJ�ZKHQ�RQH�DFFRXQWV�IRU�$PHULFDQ�
,QGLDQ� KLVWRU\�� WKHLU� FRQWURO� RI� ODQG�� DQG� ODFN� IRUPHU�
WUDGLWLRQDO�GLHW�

5HJLRQDO�+HDOWK�9DULDWLRQ

+HDOWK�ULVN�IDFWRU�UDWHV�DFURVV�1RUWK�$PHULFDQ�UHJLRQV�
DUH� VLPLODU� IRU�$PHULFDQ� ,QGLDQ� JURXSV� DQG� QRQ�,QGLDQ�
JURXSV��'DWD�UHÁHFWV�LI�$PHULFDQ�,QGLDQV�DUH�DW�D�KLJKHU�
ULVN� LQ� D� SDUWLFXODU� UHJLRQ� DV� FRPSDUHG� WR� WKH� JHQHUDO�
SRSXORXV�DQG�VKRZV�WKDW� ,QGLDQV�DUH�DW�D�KLJKHU�KHDOWK�
ULVN�WKDQ�QRQ�PLQRULW\�JURXSV�DFURVV�WKH�VDPH�UHJLRQV�
�&KHDGOH� HW� DO�� ���������� *LWWHOVRKQ� DQG� 5RZDQ� ������
.XQLW]�HW�DO�������������6RXWKZHVWHUQ�,QGLDQV�KDYH�KLJKHU�
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UDWHV�RI�FDUGLRYDVFXODU�GLVHDVH�ZKLFK�PD\�EH�FDXVHG�E\�
ORQJHU� H[SRVXUH� WR� GLVUXSWLRQV� LQ� WUDGLWLRQDO� FXOWXUH�
DQG�GLHW�WKDQ�,QGLDQ�FRPPXQLWLHV�LQ�RWKHU�UHJLRQV��3LPD�
,QGLDQV� KDYH� WKH� KLJKHVW� UDWH� RI� GLDEHWHV� LQ� WKH�ZRUOG�
DQG� RWKHU� 6RXWKZHVWHUQ� ,QGLDQV� UHWDLQ� PRGHUDWH� WR�
KLJK� UDWHV� RI� GLDEHWHV�� 1RWDEOH� UHJLRQDO� PRUWDOLW\� KDV�
EHHQ� GRFXPHQWHG� VLQFH� ����� �:HOW\� DQG� &RXOHKDQ�
���������������
� ,Q� WKH� 6RXWKZHVW�� DFFHVV� WR� HGXFDWLRQ� DQG�
LQFRPH� DUH� ORZHU� WKDQ� RWKHU� UHJLRQV� DQG� ODQG� LV� LQ�
SRVVHVVLRQ�RI�WULEHV�UDWKHU�WKDQ�LQGLYLGXDO��7KH�1RUWKHUQ�
3ODLQV�LV�VLPLODU�LQ�WKLV�UHJDUG�EHFDXVH�ODQG�LV�QRZ�DOORWWHG�
WR�WKH�LQGLYLGXDO��&RPPXQLW\�ODQG�HIIRUWV�PD\�EH�DIIHFWHG�
E\�LQGLYLGXDOLVP�EHFDXVH�LW�LV�QRW�FRQWUROOHG�XQGHU�D�WULEDO�
JRYHUQPHQW�HQWLW\��.XQLW]�HW�DO�������������:DONHU�HW�DO��
���������� IRXQG� WKDW� LQYROYLQJ� FRXQFLO� HOGHUV� DQG� NH\�
FXOWXUDO� DWWULEXWHV� DPRQJ� LQGLJHQRXV�SHRSOHV� LPSURYHG�
KHDOWK��,Q�WKLV�OLJKW��PDQ\�,QGLDQ�IDPLOLHV�GR�QRW�YHQWXUH�WR�
VXSHUPDUNHWV�RU�REWDLQ�KHDOWK\�IRRGV�WKURXJK�VKRSSLQJ��
EXW� LQVWHDG� IDFLOLWDWH� FRPPXQLW\� JDUGHQV� RU� RUJDQL]H�
VKRSSLQJ�WULSV�WR�JURFHU\�VWRUHV�WKDW�FDQ�EXLOG�D�VRFLDO�
QHWZRUN�IRFXVHG�RQ�D�KHDOWKIXO�FRPPXQLW\�DQG�VWDQGDUG�
RI�OLYLQJ�IRU�WKH�LQGLYLGXDO��%DXHU�HW�DO�������������

$XVWUDOLDQ�$ERULJLQDOV�DQG�7\SH���'LDEHWHV

$V�D�FRPSDULVRQ�DQG�WR�IXUWKHU�GHPRQVWUDWH�WKH�GHFOLQH�
RI�KHDOWK�RI�LQGLJHQRXV�SHRSOH�DV�D�SURFHVV�RI�JOREDOL]DWLRQ��
,� LQFOXGH� D� FDVH� VWXG\� RQ�$XVWUDOLDQ�$ERULJLQDOV�� ZKR�
DOVR�KDYH�EHHQ�UHPRYHG�IURP�WKHLU�JHQHUDO�VXEVLVWHQFH�
DQG�SODFHG�RQ�FRPPRGLW\�IRRG��2·'HD��������,�LQFOXGH�
WKLV� GLVFXVVLRQ� EHFDXVH� WKHUH� LV� PRUH� VSHFLÀF� GDWD� RI�
$XVWUDOLDQ�$ERULJLQDOV��ZKLFK�IXUWKHU�VXSSRUWV�WKH�QHHG�
IRU�DFFHVV�WR�KHDOWK\�IRRG�
� $XVWUDOLDQ�$ERULJLQDOV� VXIIHU� IURP� YHU\� VLPLODU�
KHDOWK� LVVXHV� UHODWHG� WR� D� YHU\� VLPLODU� WUDGLWLRQDO� ORZ�
FDUERK\GUDWH� DQG� ORZ� VXJDU� GLHW�� DV� ZHOO� DV� VLPLODU�
IRRG� LQVHFXULWLHV� DV� $PHULFDQ� ,QGLDQ� FRPPXQLWLHV�
�%DXHU� �HW� �DO�� ������ %ULPEOHFRPEH� HW� DO�� ������2·'HD�
������� 0HWKRGV� XVHG� LQ� 2·'HD·V� VWXG\� RI� SUH�GLDEHWLF�
$XVWUDOLDQ� $ERULJLQDOV� FRXOG� DOVR� EH� LPSOHPHQWHG� LQ�
$PHULFDQ�,QGLDQ�KHDOWK�WUHDWPHQWV��2·'HD�LV�D�QXWULWLRQLVW�
ZKR�ZRUNHG�WR�UHYHUVH�SUH�GLDEHWLF�V\PSWRPV�RI�H[FHVV�
ZHLJKW� DQG� K\SHULQVXOLQLVP�� ,Q� WKH� VWXG\�� $XVWUDOLDQ�
$ERULJLQDOV�GLHWV�ZHUH�UHYHUWHG�WR�D�WUDGLWLRQDO�KXQWHU�
JDWKHUHU�VXEVLVWHQFH�IRU�D�VHYHQ�ZHHN�SHULRG�DQG�D�WKUHH�
PRQWK� SHULRG�ZLWK� DEVROXWHO\� QR� DFFHVV� WR� SURFHVVHG�
IRRGV�DQG�VXJDU�VZHHWHQHG�GULQNV��,Q�FRQWUDVW�WR�WKH�3LPD�
,QGLDQ�GLHW� UHYHUVDO� WKDW� LQFRUSRUDWHG� WUDGLWLRQDO� IRRGV�
LQWR� WKH� PRGHUQ� SURFHVVHG� GLHW�� WUDGLWLRQDO�$ERULJLQDO�
GLHW� LQFRUSRUDWHV� KLJK� DPRXQWV� SK\VLFDO� DFWLYLW\� DQG�
YDULDELOLW\� ZLWK� IRRGV� VXFK� DV� FURFRGLOH�� \DPV�� ÀJV��
NDQJDURR��VKHOOÀVK��DQG�PDQ\�RWKHU�DQLPDOV�IURP�YDULRXV�
HFRV\VWHPV�LQ�QRUWKHUQ�$XVWUDOLD��2·'HD����������������

7KH�GLIIHUHQFH�LQ�SK\VLFDO�DFWLYLW\�DQG�YDULHW\�RI�IRRGV�LQ�
WKH�WUDGLWLRQDO�$ERULJLQDO�GLHW�PD\�EH�ZK\�WKHUH�ZDV�QR�
VLJQLÀFDQW�FKDQJH�LQ�KHDOWK�DPRQJ�3LPD�,QGLDQV�
� 8UEDQ�GLHWV�RI�$XVWUDOLDQ�$ERULJLQDOV�DUH�PRVWO\�
FRPSULVHG� RI� IDWW\� PHDWV� DQG� FDUERK\GUDWHV�� +LJK�
FRQVXPSWLRQ� UDWHV� RI� ÁRXU�� VXJDU�� FDUERQDWHG� GULQNV��
DQG� DOFRKROLF� EHYHUDJHV�ZHUH� DOVR� UHFRUGHG��$OO� RI� WKH�
$ERULJLQDOV� WKDW� SDUWLFLSDWHG� LQ� WKH� VWXG\�� DQG� ZKR�
OHIW� DQ� XUEDQ� HQYLURQPHQW� WR� WUDQVLWLRQ� DZD\� IURP� D�
PRGHUQ� GLHW�� XQGHUZHQW� VWHDG\� ZHLJKW� ORVV�� LPSURYHG�
JOXFRVH�WROHUDQFH��SODVPD�WULJO\FHULGHV��DQG�DOVR�UHGXFHG�
K\SHULQVXOLQLVP�� ,W� LV� QRW� QHFHVVDU\� �RU� SRVVLEOH"�� IRU�
$PHULFDQ� ,QGLDQV� WR� UHYHUW� EDFN� WR� WKHLU� WUDGLWLRQDO�
GLHW� LQ� WKH� VDPH� PDQQHU� DV� 2·'HD·V� ÀHOG� VWXG\�� EXW�
DFFHVV�WR�WUDGLWLRQDO�IRRGV�DQG�KLJKHU�IRRG�VHFXULW\�KDV�
WKH� SRWHQWLDO� WR� GUDVWLFDOO\� LPSURYH� $PHULFDQ� ,QGLDQ�
KHDOWK� �%DXHU� HW� �DO�� ������ %ULPEOHFRPEH� HW� DO�� ������
2·'HD����������������:DONHU�HW�DO�����������

,QGLDQ�+HDOWK�6HUYLFH�'DWD

'DWD�JDWKHUHG�IURP�WKH�,+6�RIÀFHV�DUH�OLPLWHG��+RZHYHU��
PRUWDOLW\�UDWHV�IRU�GLDEHWHV��7DEOH����DQG�KHDUW�GLVHDVH�
�7DEOH� ��� DUH� SURYLGHG� WR� VKRZ� DQ� LQFUHDVLQJ� WUHQG� LQ�
KHDOWK�ULVN�UHODWHG�GHDWKV��,+6�GDWD�RI�UHJLRQDO�PRUWDOLW\�
UDWHV�ZHUH�JDWKHUHG�IURP�RIÀFHV�LQ�UHJLRQDO�DUHDV�WR�WHVW�
WKH� K\SRWKHVLV� RI� GLIIHUHQFHV� LQ� KHDOWK��7KH� 6RXWKZHVW�
RIÀFHV� H[DPLQHG� LQFOXGH� $OEXTXHUTXH�� 7XFVRQ�� DQG�
3KRHQL[��5HJLRQDO�RIÀFH�GDWD�IRU�WKH�1RUWKHUQ�3ODLQV�DUH�
IURP�%HPLGML�DQG�%LOOLQJV��7DEOH���SURYLGHV�D�FRPSDULVRQ�
DQG�ZDV�XVHG�WR�FUHDWH�)LJXUHV�������DQG����)LJXUHV���DQG���
LOOXVWUDWH�WKH�YDULDWLRQ�LQ�IRXQG�LQ�UHJLRQDO�PRUWDOLW\�UDWHV��
+RZHYHU�� WKH\� GR� QRW� VKRZ� DQ\� REYLRXV� VLJQLÀFDQFH��
)LJXUH���SURYLGHV�WKH�PHDQ�UHVXOWV�RI�WKH�WZR�WDLOHG�WHVW�
XVLQJ�WKH�GDWD�IURP�7DEOH���

7DEOH� ���'LDEHWHV�0HOOLWXV�'HDWKV�RI�$PHULFDQ� ,QGLDQ��$ODVND�
1DWLYH� 3RSXODWLRQ�� ����������� 
6RXUFH� RI� GDWD� IURP� ,QGLDQ�
+HDOWK� 6HUYLFH� ������7KH� XQDGMXVWHG� GHDWKV� GR� QRW� DFFRXQW�
IRU� LQDFFXUDWH� UDFHV� RQ� GHDWK� FHUWLÀFDWHV�� ����� GDWD� LV� IURP�
VSHFLÀF� FRXQWLHV�� ,+6� DJH�DGMXVWHG� UDWH� SHU� �������� SHRSOH��
�%XUZHOO�HW�DO������������7DEOH�������
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$QDO\VLV

7KH� DIRUHPHQWLRQHG� DUHDV� ZHUH� JURXSHG� LQWR� WKHLU�
UHVSHFWLYH�UHJLRQDO�DUHD�LQ�DFFRUGDQFH�WR�,+6�GHVFULSWLRQ��
6366� FDOFXODWHG� DQ� ,QGHSHQGHQW� 6DPSOHV� 7HVW� DW� WKH�
� �����VLJQLÀFDQFH�OHYHO�IRU�WKH�WZR�JURXSV��7KH�JURXSV�
ZHUH� IRXQG� WR� QRW� EH� VLJQLÀFDQW�� W!������ IRU� GLDEHWHV�
�W �������RU�GLVHDVH�RI�WKH�KHDUW��W ���������$V�LOOXVWUDWHG�
LQ�)LJXUH���WKHUH�LV�D�VLJQLÀFDQW�GLIIHUHQFH�EHWZHHQ�WKH�
PHDQV�RI�HDFK�JURXS�ZKHQ�FRPSDULQJ�WKH�GLVHDVH�E\�RI�
DW� OHDVW������ LI� QRW�PRUH��7KH� ODFN�RI� VLJQLÀFDQFH� VHHQ�
LQ� WKH� W�WHVW� LV� OLNHO\� WR�EH�D�UHVXOW�RI� OLPLWHG�GDWD��QRW�
QHFHVVDULO\� EHFDXVH� YDULDWLRQ� LQ� KHDOWK� ODFNV� EHWZHHQ�
JURXSV��7KLV� LV� LQGLFDWLYH�RI� WKH�PHDQ�� ,I�PRUH�YDULDEOHV�
FRXOG�EH�DFTXLUHG� IRU�HDFK�JURXS�� ,�EHOLHYH� VLJQLÀFDQFH�
FRXOG�EH�HVWDEOLVKHG��'DWD�IURP�VHYHUDO�\HDUV�ZRXOG�VKRZ�
D� VWURQJHU� FRUUHODWLRQ� EHWZHHQ� DGYDQFHG� SURFHVVHG�
IRRG�DYDLODELOLW\�DQG�SRRU�KHDOWK��7KH�ULVLQJ�UDWHV�FDQ�EH�
YLHZHG�LQ�7DEOH���
� &RPSDULVRQ� RI� DOO� RWKHU� UHJLRQV� VKRXOG� KHOS�
GLVFRYHU�ZK\�WKHUH�LV�YDULDWLRQ��7DNLQJ�LQ�IDFWRUV�VXFK�DV�
IRRG�VHFXULW\�DQG�FRQWUROOLQJ�IRU�JURFHU\�VWRUHV�PD\�JLYH�
PRUH�VSHFLÀF�GDWD��4XDOLWDWLYH�GDWD��VXFK�DV�LI�WUDGLWLRQDO�
IRRGV�DUH�VWLOO�FRQVXPHG�DQG�ZKDW�NLQGV�RI�IRRGV��FRXOG�
DOVR� EH� LQIRUPDWLYH� EXW� ZRXOG� EH� PRUH� GLIÀFXOW� WR�
PHDVXUH�

&RQFOXVLRQ

1DWLYH�$PHULFDQ�PRUWDOLW\� LV� KLJKHU� WKDQ�QRQ�PLQRULW\�
PRUWDOLW\�LQ�WKH�8QLWHG�6WDWHV��HYHQ�LQ�WKH�VDPH�FRXQWLHV��
7KH�(DVW�UHJLRQ�LV�WKH�RQO\�H[FHSWLRQ�WR�WKLV�REVHUYDWLRQ��
ZKHUH�WKHUH�DUH�KLJKHU�OHYHOV�RI�GLDEHWLF�XUEDQ�UHVLGHQWV�
�.XQLW]� HW� DO�� �����������7KH� VWDWH� RI�1DWLYH�$PHULFDQ�
KHDOWK�VKRXOG�EH�YLHZHG�DV�DQ�HSLGHPLF�ZKHQ�FRPSDUHG�
WR�UHODWLYHO\�KHDOWK\�QRQ�1DWLYH�QHLJKERUV��&URVV�FXOWXUDO�
SUDFWLFHV�DQG�LQWHJUDWLRQ�RI�1DWLYH�$PHULFDQ�KHDOWK�LQWR�
SXEOLF�KHDOWK�VHUYLFHV�PDGH�DYDLODEOH�WR�WKHVH�SHRSOH�LV�D�
QHFHVVLW\�IRU�OLYHOLKRRG��:DONHU�HW�DO�����������
� (DFK� FRPPXQLW\� KROGV� GLIIHUHQW� EHOLHIV�
DQG� DOVR� KDV� GLIIHUHQW� DFFHVV� WR� KHDOWK\� IRRG�� KHDOWK�
V\VWHPV�� DQG� WUDGLWLRQDO� IRRG� VRXUFHV� �*LWWHOVRKQ� DQG�
5RZDQ� ������������� ,PSOHPHQWLQJ� SURJUDPV� RI� KHDOWK�
OLWHUDF\� VR� WKDW� RQH� PD\� XVH� WKH� KHDOWK� FDUH� V\VWHP�
NQRZOHGJHDEO\� LV� NH\� LQ� FUHDWLQJ� DYHQXHV� RI� KHDOWK\�
OLIHVW\OHV�� $QRWKHU� DSSURDFK� WR� DGGUHVVLQJ� 1DWLYH�
$PHULFDQ�KHDOWK�LV�WKH�LQYROYHPHQW�RI�FRPPXQLW\�OHDGHUV��
RU�HOGHUV��WR�DGGUHVV�LVVXHV�LQ�1DWLYH�$PHULFDQ�KHDOWK�LQ�
D�FXOWXUDOO\�HIIHFWLYH�ZD\��:DONHU�HW�DO������������$�W\SH�
RI�KHDOWK�SURJUDP�WKDW�SUHVHQWO\�H[LVWV�DQG�LPSOHPHQWV�
FURVV�FXOWXUDO� DWWULEXWHV� LV� NQRZQ� DV� 3DWKZD\V��:KLOH�
QRW� ZLGHO\� DYDLODEOH�� 3DWKZD\V� LV� D� SURJUDP� WKDW� LV�
IXQGHG�E\�WKH�1DWLRQDO�+HDUW��/XQJ��DQG�%ORRG�LQVWLWXWH��
7KLV� SURJUDP� DGGUHVVHV� KLJK� KHDOWK� ULVN� IDFWRUV� LQ�

7DEOH� ��� +HDUW� 'LVHDVH� 'HDWKV� RI� $PHULFDQ� ,QGLDQ�� $ODVND�
1DWLYH� 3RSXODWLRQ�� ����������� 
6RXUFH� RI� GDWD� IURP� ,QGLDQ�
+HDOWK� 6HUYLFH� ������7KH� XQDGMXVWHG� GHDWKV� GR� QRW� DFFRXQW�
IRU� LQDFFXUDWH� UDFHV� RQ� GHDWK� FHUWLÀFDWHV�� ����� GDWD� LV� IURP�
VSHFLÀF� FRXQWLHV�� ,+6� DJH�DGMXVWHG� UDWH� SHU� �������� SHRSOH��
�%XUZHOO�HW�DO������������7DEOH�������

7DEOH����+HDUW�'LVHDVH�DQG�'LDEHWHV�'HDWKV�RI�$PHULFDQ�,QGLDQ��
$ODVND�1DWLYH�3RSXODWLRQ�����������
6RXUFH�RI�GDWD�IURP�,QGLDQ�
+HDOWK� 6HUYLFH� ������7KH� XQDGMXVWHG� GHDWKV� GR� QRW� DFFRXQW�
IRU� LQDFFXUDWH� UDFHV� RQ� GHDWK� FHUWLÀFDWHV� �0F6ZDLQ� �HW� �DO��
������������

)LJXUH����+HDUW�GLVHDVH�PRUWDOLW\�UDWHV�IURP�HDFK�UHJLRQDO�RIÀFH�

)LJXUH����'LDEHWHV�PRUWDOLW\�UDWHV�IURP�HDFK�UHJLRQDO�RIÀFH�
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1DWLYH�$PHULFDQ� FRPPXQLWLHV� ZLWK� WKH� KHOS� RI� WULEDO�
KHDOWK� GHSDUWPHQWV� DQG� WULEDO� DGPLQLVWUDWLRQ�PHPEHUV�
�*LWWHOVRKQ�DQG�5RZDQ������������
� ,PSOHPHQWLQJ� WUDGLWLRQDO� IRRGV� IRU� HDFK�
LQGLJHQRXV�JURXS�DQG�LQFUHDVLQJ�SK\VLFDO�DFWLYLW\�WRZDUG�
D� WUDGLWLRQDOO\� KHDOWKLHU� LQGLJHQRXV� SRSXODWLRQ� FDQ� EH�
DQ�DLG� LQ�GUDPDWLFDOO\� FKDQJLQJ�KHDOWK��7UDGLWLRQDO� IRRGV�
KROG� KLJKHU� QXWULWLRQDO� YDOXH� DQG� DUH� ORZHU� LQ� IDW� WKDQ�
PRGHUQ� FRPPRGLW\� IRRGV� �%R\FH� DQG� 6ZLQEXUQ� ������
2·'HD������������)RRG� LQVHFXULW\�FDQ�EH�DGGUHVVHG�E\�
PDNLQJ� DYDLODEOH� KHDOWKLHU� IRRGV� WR� 1DWLYH� $PHULFDQ�
FRPPXQLWLHV� E\� LQFUHDVLQJ� IRRG� HGXFDWLRQ� DQG� IRRG�
QHWZRUNLQJ��*LWWHOVRKQ�DQG�5RZDQ��������)RU�H[DPSOH��
)RRG�&RUSV� LV� D� SURJUDP� IXQGHG� E\�$PHUL�&RUSV� DQG�
WHDFKHV�IRRG�HGXFDWLRQ�WR�FKLOGUHQ�DQG�FRPPXQLWLHV��7KH�
SURJUDP�DOVR�EXLOGV� JDUGHQV�ZKLOH� WHDFKLQJ�FRPPXQLW\�
PHPEHUV�KRZ� WR� JURZ� IRRG� WR� LQFUHDVH� IRRG� VHFXULW\��
7KH�)RRG�&RUSV�SURJUDP�LV�FXUUHQWO\�RQO\�LPSOHPHQWHG�
LQ� D� IHZ�1DWLYH� FRPPXQLWLHV� LQ�$UL]RQD��1HZ�0H[LFR��
1RUWK�&DUROLQD��DQG�2UHJRQ��)RRG�&RUSV�������
� )XUWKHU� UHVHDUFK� LQ� H[DPLQLQJ� KHDOWK� RI� DOO�
UHJLRQV�ZLWK�YDU\LQJ� IRUPHU�VXEVLVWHQFH�VWUDWHJLHV�PD\�
SURYLGH� LQIRUPDWLRQ� IRU� 1DWLYHV� $PHULFDQV� DQG� QRQ�
1DWLYHV�DFURVV�UHJLRQV�WR�FKDQJH�RU�HDVH�WKH�HSLGHPLF��
7KHUH�DUH�PDQ\�IDFWRUV�WR�FRQVLGHU�LQ�HDFK�UHJLRQ�VXFK�
DV� IRRG� VHFXULW\�� HQYLURQPHQW�� UHJLRQDO�WUDGLWLRQDO� IRRG�
DYDLODELOLW\�� FRQWURO� RI� ODQG� EDVH�� HFRQRPLF� VWDWXV�� DQG�
XUEDQL]DWLRQ�� ,W� LV� QHFHVVDU\� WR� WDNH� DOO� YDULDEOHV� LQWR�
FRQVLGHUDWLRQ� VLQFH� DOO� FRQWULEXWH� WR� DQ� HQYLURQPHQW�
WKDW�PD\�VXSSRUW�FHUWDLQ�KLJK�KHDOWK�ULVNV�DPRQJ�1DWLYH�
$PHULFDQ� FRPPXQLWLHV�� )RRG�&RUSV� DQG� 3DWKZD\V� FDQ�
DGGUHVV� WKH� PRVW� KLJK�ULVN� DUHDV� LPPHGLDWHO\� DQG� DUH�
SURJUDPV� WKDW� FDQ� EH� EHQHÀFLDO��1DWLYH�$PHULFDQV� DUH�
WZR�WLPHV�PRUH�OLNHO\�WR�KDYH�GLDEHWHV�DV�WKH�JHQHUDO�8�6��
SRSXODWLRQ��*LWWHOVRKQ�DQG�5RZDQ�������������7KH�ULVN�
IDFWRUV�DVVRFLDWHG�ZLWK�GLDEHWHV�KDYH�JUHDW�SRWHQWLDO�WR�
EH�GHDGO\��.XQLW]�HW�DO��������

5HIHUHQFHV�&LWHG

$GDLU��0DU\�-���DQG�5LFKDUG�5��'UDVV
�����1RUWK�$PHULFDQ�8VH�RI�$QLPDOV�RQ�WKH�1RUWK�

$PHULFDQ�*UHDW�3ODLQV��,Q�7KH�6XEVLVWHQFH�
(FRQRPLHV�RI�,QGLJHQRXV�1RUWK�$PHULFDQ�6RFLHWLHV��$�
+DQGERRN��HGLWHG�E\�%UXFH�'��6PLWK��SS�����������
:DVKLQJWRQ��'�&�

$SSDGXUDL��$UMXQ
�����'LVMXQFWXUH�DQG�'LIIHUHQFH�LQ�WKH�*OREDO�&XOWXUDO�

(FRQRP\��,Q�$QWKURSRORJLFDO�7KHRU\��DQ�,QWURGXFWRU\�
+LVWRU\��HGLWHG�E\�-RKQ�5��0F*HH�DQG�5LFKDUG�/��
:DUPV��SS����������1HZ�<RUN�

%DXHU��.DWKHULQH�:���5DFKHO�:LGRPH��-RKQ�+��+LPHV��
0DU\�6P\WK��%RQQLH�+RO\�5RFN��3HWHU�-��+DQQDQ��DQG�
0DU\�6WRU\
�����+LJK�)RRG�,QVHFXULW\�DQG�,WV�&RUUHODWHV�DPRQJ�

)DPLOLHV�/LYLQJ�RQ�D�5XUDO�$PHULFDQ�,QGLDQ�
5HVHUYDWLRQ���$PHULFDQ�-RXUQDO�RI�3XEOLF�+HDOWK�
�����������������

%HVWRUH��7KHRGRUH
�����.DLWHQ�=XVKL�DQG�.RQELQL��-DSDQHVH�)RRG�

&XOWXUH�LQ�WKH�$JH�RI�0HFKDQLFDO�5HSURGXFWLRQ��
,Q�$QWKURSRORJLFDO�7KHRU\��DQ�,QWURGXFWRU\�+LVWRU\��
HGLWHG�E\�-RKQ�5��0F*HH�DQG�5LFKDUG�/��:DUPV��
SS�����������1HZ�<RUN�

%ULPEOHFRPEH��-XOLH��.HULQ�2·'HD��DQG�5RE\Q�/LGGOH
�����8VH�RI�3RLQW�RI�6DOH�'DWD�WR�$VVHVV�)RRG�DQG�

1XWULHQW�4XDOLW\�LQ�5HPRWH�6WRUHV��3XEOLF�+HDOWK�
1XWULWLRQ�����������������

%R\FH��9LFN\�/��DQG�%R\G�$��6ZLQEXUQ
�����7KH�7UDGLWLRQDO�3LPD�,QGLDQ�'LHW��&RPSRVLWLRQ�DQG�

DGDSWDWLRQ�IRU�XVH�LQ�D�GLHWDU\�LQWHUYHQWLRQ�VWXG\��
'LDEHWHV�&DUH���������������

%R]HOO��-RKQ�5���&DUO�5��)DON��DQG�(LOHHQ�-RKQVRQ
�����1RUWK�$PHULFDQ�8VH�RI�$QLPDOV�RQ�WKH�1RUWK�

$PHULFDQ�*UHDW�3ODLQV��,Q�7KH�6XEVLVWHQFH�
(FRQRPLHV�RI�,QGLJHQRXV�1RUWK�$PHULFDQ�6RFLHWLHV��$�
+DQGERRN��HGLWHG�E\�%UXFH�'��6PLWK��SS�����������
:DVKLQJWRQ��'�&�

%XUZHOO��6\OYLD��5REHUW�*��0F6ZDLQ��)UDQFLV�)UD]LHU��DQG�
.LUN�*UHHQZD\
����� ,QGLDQ�+HDOWK�6HUYLFH��7UHQGV�LQ�,QGLDQ�+HDOWK�8�6��

'HSDUWPHQW�RI�+XPDQ�+HDOWK�6HUYLFHV�

&KHDGOH��$OOHQ��'DYLG�3HDUVRQ��(GZDUG�:DJQHU��%UXFH�0��
3VDW\��3DXOD�'LHKU��DQG�7KRPDV�.RHSVDOO
�����5HODWLRQVKLS�EHWZHHQ�6RFLRHFRQRPLF�6WDWXV��

+HDOWK�6WDWXV��DQG�/LIHVW\OH�3UDFWLFHV�RI�$PHULFDQ�
,QGLDQV��(YLGHQFH�IURP�D�3ODLQV�3RSXODWLRQ��3XEOLF�
+HDOWK�5HSRUWV�����������������

'R]LHU��(GZDUG�3��
�����7KH�3XHEOR�,QGLDQV�RI�1RUWK�$PHULFD��:DYHODQG�

3UHVV�,QF��3URVSHFW�+HLJKWV��,OOLQRLV�

)LJXUH����&RPSDULVRQ�RI�GLDEHWHV�DQG�KHDUW�GLVHDVH�PRUWDOLW\�
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)RRG�&RUSV�,QF��
�����1DWLYH�&RPPXQLWLHV��)RRG�&RUSV�,QF��KWWSV���

IRRGFRUSV�RUJ�DSSO\�ZKHUH�\RXOO�VHUYH�QDWLYH�
FRPPXQLWLHV��DFFHVVHG�6HSWHPEHU����������

*LWWHOVRKQ��-RHO��DQG�0HJDQ�5RZDQ
�����3UHYHQWLQJ�'LDEHWHV�DQG�2EHVLW\�LQ�$PHULFDQ�

,QGLDQ�&RPPXQLWLHV��WKH�3RWHQWLDO�RI�
(QYLURQPHQWDO�,QWHUYHQWLRQV��7KH�$PHULFDQ�
-RXUQDO�RI�&OLQLFDO�1XWULWLRQ�����������������

+DVVLFN��5R\DO�%�
�����7KH�6LRX[��/LIH�DQG�&XVWRPV�RI�D�:DUULRU�6RFLHW\��

8QLYHUVLW\�RI�2NODKRPD�

.DUXQDNDU��3��
�����7KUHDW�RI�*OREDOL]DWLRQ�WR�,QGLJHQRXV�3HRSOHV·�

&XOWXUH�DQG�,GHQWLWLHV�LQ�,QGLD��)RXUWK�:RUOG�-RXUQDO�
���������������

.XQLW]��6WHSKHQ�-���0DUN�9HD]LH��DQG�-HIIUH\�$��+HQGHUVRQ
�����+LVWRULFDO�7UHQGV�DQG�5HJLRQDO�'LIIHUHQFHV�LQ�

$OO�&DXVH�$PHQGDEOH�0RUWDOLW\�DPRQJ�$PHULFDQ�
,QGLDQV�DQG�$ODVND�1DWLYHV�6LQFH�������$PHULFDQ�
-RXUQDO�RI�3XEOLF�+HDOWK�����6�����������

/\VRQ��7KRPDV�$��
�����&LYLF�$JULFXOWXUH��5HFRQQHFWLQJ�)DUP��)RRG��DQG�

&RPPXQLW\��7XIWV�8QLYHUVLW\�3UHVV�

0F6ZDLQ��5REHUW�*���0LFKDHO�2��/HDYLWW��5LFKDUG�0��
&KXUFK��DQG�(GQD�/��3DLVDQR�
�����5HJLRQDO�'LIIHUHQFHV�LQ�,QGLDQ�+HDOWK�������������

8�6��'HSDUWPHQW�RI�+XPDQ�+HDOWK�6HUYLFHV�

2·'HD��.HULQ�
�����0DUNHG�,PSURYHPHQW�LQ�&DUERK\GUDWH�DQG�/LSLG�

0HWDEROLVP�LQ�'LDEHWLF�$XVWUDOLDQ�$ERULJLQHV�
DIWHU�7HPSRUDU\�5HYHUVLRQ�WR�7UDGLWLRQDO�/LIHVW\OH��
'LDEHWHV������������

6FKROOPH\HU��.DUHQ�*XVW��DQG�&KULVW\�*��7XUQHU�,,
�����'HQWDO�&DULHV��3UHKLVWRULF�'LHW��DQG�WKH�3LWKRXVH�

WR�3XHEOR�7UDQVLWLRQ�LQWR�6RXWKZHVWHUQ�&RORUDGR��
$PHULFDQ�$QWLTXLW\���������������

6PLWK��%UXFH�'���HGLWRU�
�����7KH�6XEVLVWHQFH�(FRQRPLHV�RI�,QGLJHQRXV�1RUWK�

$PHULFDQ�6RFLHWLHV��$�+DQGERRN��5RZPDQ�	�
/LWWOHÀHOG�3XEOLVKHUV��,QF���:DVKLQJWRQ��'�&�

:DONHU��5RJHU��+HOHQ�&URPDUW\��%DUEDUD�/LQNHZLFK��DQG�
'RXJODV�6HPSOH�
�����$FKLHYLQJ�&XOWXUDO�,QWHJUDWLRQ�LQ�+HDOWK�6HUYLFHV��

'HVLJQ�RI�&RPSUHKHQVLYH�+RVSLWDO�0RGHO�
IRU�7UDGLWLRQDO�+HDOLQJ��0HGLFLQHV��)RRGV�DQG�
6XSSRUWV��-RXUQDO�RI�$ERULJLQDO�+HDOWK������������

:HOW\��7KRPDV�.��DQG�-RKQ�/��&RXOHKDQ�
�����&DUGLRYDVFXODU�'LVHDVH�DPRQJ�$PHULFDQ�,QGLDQV�

DQG�$ODVND�1DWLYHV��'LDEHWHV�&DUH����������������

:LOORZV��1RUHHQ�'��
�����2YHUZHLJKW�LQ�)LUVW�1DWLRQV�&KLOGUHQ��3UHYDOHQFH��

,PSOLFDWLRQV��DQG�6ROXWLRQV��-RXUQDO�RI�$ERULJLQDO�
+HDOWK������������

:LOVRQ��&KDUOWRQ��6XVDQ�*LOOLODQG��.HOO\�0RRUH��DQG�.HOO\�
$FWRQ�
�����7KH�(SLGHPLF�RI�([WUHPH�2EHVLW\�DPRQJ�

$PHULFDQ�,QGLDQ�DQG�$ODVND�1DWLYH�$GXOWV�ZLWK�
'LDEHWHV��3UHYHQWLQJ�&KURQLF�'LVHDVH����������
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,QWURGXFWLRQ

7KLV�SDSHU�GLVFXVVHV�WKH�HIIHFWV�RI�WKH�FRPPRGLÀFDWLRQ�
RI�FXOWXUH�DQG�H[SORUHV�LPSOLFDWLRQV�RQ�WKH�DXWKHQWLFLW\�
RI� WKH� FXOWXUH� LPSRVHG�� $� FXUUHQW� LVVXH� IDFLQJ� PDQ\�
LQGLJHQRXV� FXOWXUHV� LQ� WKH� 8QLWHG� 6WDWHV� LV� WKH�
FRPPRGLÀFDWLRQ� RI� WKHLU� FXOWXUH�� $� FXOWXUH� EHFRPHV�
FRPPRGLÀHG�ZKHQ�LW�LV�WUHDWHG�DV�D�FRPPRGLW\�WKDW�FDQ�
EH� ERXJKW� DQG� VROG� �*UHHQZRRG� �������������� 6PLWK�
�����������7KLV�UHVHDUFK�VHHNV�WR�XQGHUVWDQG�WKH�HIIHFW�
RI� FRPPRGLÀFDWLRQ� RI� FXOWXUH� RQ� LQGLJHQRXV� SHRSOHV�
DQG�FRPPXQLWLHV�DQG�WR�XQGHUVWDQG�LI�FRPPRGLÀFDWLRQ�
RI� D� FXOWXUH� FKDQJHV� WKH� SHUFHLYHG� DXWKHQWLFLW\� IURP�
ERWK�DQ�HPLF�DQG�HWLF�SHUVSHFWLYH��,Q�RWKHU�ZRUGV��GRHV�
FRPPRGLÀFDWLRQ� H[SORLW� DQG� DOWHU� WKH� DXWKHQWLFLW\� RI�
FXOWXUH� RU� GRHV� LW� HYROYH� LQWR� D� IRUP� WKDW� DOORZV� WKH�
SHUSHWXDWLRQ�RI�WKDW�FXOWXUH�IRU�IXWXUH�JHQHUDWLRQV"�7KLV�
SDSHU� DOVR� HYDOXDWHV� WKH� KLVWRU\� RI� FXOWXUDO� WRXULVP� LQ�
WKH� 8QLWHG� 6WDWHV� DQG� H[SORUHV� WKH� TXHVWLRQ� RI� KRZ�
´,PSHULDOLVWLF� 1RVWDOJLDµ� FDPH� WR� EH�� LPSOLFDWLRQV� RQ�
FXOWXUDO�WRXULVP�WRGD\��DQG�WKH�SHUFHLYHG�DXWKHQWLFLW\�RI�
LPSDFWHG�FXOWXUHV�

0HWKRGV

/LWHUDWXUH�5HYLHZ

,� EHJDQ� P\� UHVHDUFK� E\� GRLQJ� D� OLWHUDWXUH� VHDUFK� IRU�
PDWHULDO� RQ� WKH� DQWKURSRORJ\� RI� WRXULVP�� VSHFLÀFDOO\�
UHJDUGLQJ�FXOWXUDO�DQG�HWKQLF�WRXULVP��$IWHU�LGHQWLI\LQJ�D�
JDS� LQ� WKH� OLWHUDWXUH� UHODWHG� WR� WKH� WKHRU\� RI� WRXULVP�
DQWKURSRORJ\�� ,� EHJDQ� WR� EURDGHQ� WKH� UHVHDUFK� WR� WU\�
DQG� LGHQWLI\�ZK\� WKLV� JDS�PLJKW�H[LVW�� ,�GLVFRYHUHG� WKDW�
WKLV�JDS�H[LVWV�EHFDXVH�DOWKRXJK�FXOWXUDO�WRXULVP�LV�QRW�
D� QHZ� SKHQRPHQRQ�� WKH� FRQFHUQ� IRU� WKRVH� FXOWXUHV� LW�
LPSDFWV�LV�TXLWH�QHZ��,�WKHQ�WXUQHG�P\�UHVHDUFK�WRZDUGV�
WKH� FRPPRGLÀFDWLRQ� RI� FXOWXUH� DQG� KRZ� LW� LPSDFWV�
DXWKHQWLFLW\� ZLWKLQ� WKRVH� FXOWXUHV� HIIHFWHG�� ,� WULHG� WR�
VHDUFK�IRU�ERWK�HPLF�DQG�HWLF�SHUVSHFWLYHV�DQG�VRXUFHV��
7R�GR�VR�,�KDG�WR�WXUQ�WR�VRPH�QRQ�WUDGLWLRQDO�VRXUFHV��
VXFK� DV� FRQWHPSRUDU\� 1DWLYH� $PHULFDQ� UDS�� SRHWU\�
DQG� EORJV�� ,� KDG� WR� WXUQ� WR� WKHVH� VRXUFHV� EHFDXVH� WKH�
VFKRODUO\�DUWLFOHV�,�FRXOG�ÀQG�RQ�FXOWXUH�FRPPRGLÀFDWLRQ�
ZHUH��SULPDULO\�IURP�WKH�HWLF�SHUVSHFWLYH��,�DOVR�VHDUFKHG�
IRU�PDWHULDO�RQ�LPSHULDOLVWLF�QRVWDOJLD�DQG�LQFOXGHG�WKRVH�
VRXUFHV�
� $ORQJ�ZLWK� WKH� OLWHUDWXUH� UHYLHZ� ,� DOVR� GLG� DQ�
DQDO\VLV�RI�SUHYLRXV�FDVH�VWXGLHV��,�IRXQG�D�FDVH�VWXG\�GRQH�
E\�0DWKLHVRQ�DQG�:DOO� �������RQ�WUDGLWLRQDO�DUW� IRUPV��
ZKLFK� H[DPLQHV�ZKDW� KDSSHQV� WR� WUDGLWLRQDO� DUW� IRUPV�

ZKHQ�WKH\�DUH�QR�ORQJHU�PDGH�IRU�FHUHPRQLDO�SXUSRVHV�
EXW�DUH�WR�EH�VROG�WR�WRXULVWV��7KHLU�ÀQGLQJV�RQ�WKH�HIIHFWV�
RI�FXOWXUDO�WRXULVP�RQ�WUDGLWLRQDO�DUW�IRUPV�FDUULHV�RYHU�
LQWR�RWKHU�DVSHFWV�RI�FXOWXUH�FRPPRGLÀFDWLRQ�

´8QGHUFRYHUµ�3DUWLFLSDQW�2EVHUYDWLRQ

,�DOVR�ZHQW�XQGHUFRYHU�DV�D�FXOWXUDO�WRXULVW�WR�FRQGXFW�
P\� RZQ� FDVH� VWXG\� DW� .D�GR�KD� ,QGLDQ� 9LOODJH� LQ�
0XUIUHHVERUR��$UNDQVDV�� *RLQJ� XQGHUFRYHU� LV� D� GLUHFW�
YLRODWLRQ� RI� WKH�$PHULFDQ�$QWKURSRORJLFDO�$VVRFLDWLRQ�
�$$$�� FRGH�RI� HWKLFV��+RZHYHU�� WKH� SDUN� LV� XQGHU� WKH�
FRQWURO�RI�D�SULYDWH�LQGLYLGXDO�DQG�GRHV�QRW�DQVZHU�WR�WKH�
VDPH�HWKLFV�JXLGHOLQHV�DV�D�6WDWH�RU�1DWLRQDO�3DUN�ZRXOG��
1DWLYH�$PHULFDQ�*UDYH�3URWHFWLRQ�DQG�5HSDWULDWLRQ�$FW�
�1$*35$��JXLGHOLQHV�DUH�IROORZHG�DW�WKH�SDUN��\HW�YHU\�
ORRVHO\��,�FKRVH�WR�EUHDN�WKH�HWKLFV�FRGH�ZKLOH�GRLQJ�WKLV�
FDVH�VWXG\�EHFDXVH�,�IHHO�YHU\�VWURQJO\�WKDW�WKH�SRUWUD\DO�
DQG� GLVSOD\� RI� 1DWLYH�$PHULFDQ� UHPDLQV� �HYHQ� RQO\� LQ�
SODVWHU�IRUP��DUH�D�GLUHFW�YLRODWLRQ�RI�WKH�KXPDQLWDULDQ�
ULJKWV� RI�1DWLYH�$PHULFDQV�� ,I� ,� KDG� EHHQ� XS� IURQW� DQG�
WUDQVSDUHQW�ZLWK�WKH�ZRPDQ�ZRUNLQJ�WKH�IURQW�GHVN�DW�
WKH�SDUN��ZKR�DOVR�KDSSHQHG�WR�EH�DQ�RZQHU�RI�WKH�SDUN�
DQG� OLYH� RQ� WKH� VLWH�� DERXW�P\� WUXH� UHDVRQV� IRU� EHLQJ�
WKHUH�DQG�WKH�SRVVLEOH�LPSOLFDWLRQV�RI�P\�ZRUN�RQ�WKHLU�
IDFLOLW\��VKH�ZRXOG�OLNHO\�KDYH�SURPSWO\�HVFRUWHG�PH�IURP�
WKH�SURSHUW\��:KHQ�RWKHU�KXPDQ�EHLQJV�ULJKWV�DUH�EHLQJ�
YLRODWHG� ,� GR� QRW� KDYH� D� SUREOHP� ZLWK� YLRODWLQJ�$$$�
HWKLFV� FRGHV� WR� H[SRVH� WKH� LVVXH� VR� WKDW� LW�PD\� HQWHU�
LQWR� ODUJHU� GLVFXVVLRQV� DQG� EH�PRUH� FORVHO\� H[DPLQHG��
7KH�JRDO�LQ�VXFK�DQ�HQGHDYRU�LV�WR�HQFRXUDJH�FKDQJH�LQ�
WKH�SROLF\�V��WKDW�DOORZV�WKLV�W\SH�RI�LVVXH�WR�FRQWLQXH�VR�
WKDW�VRFLDO�MXVWLFH�PD\�EH�EURXJKW�WR�WKRVH�LPSDFWHG�E\�LW�

&XOWXUDO�7RXULVP�DQG�WKH�7KHRU\�%HKLQG�WKH�
$QWKURSRORJ\�RI�7RXULVP

&XOWXUDO� WRXULVP�� VRPHWLPHV�DOVR� UHIHUUHG� WR�DV�HWKQLF�
WRXULVP�� LV� KDUG� WR� VWULFWO\� GHÀQH�� *HQHUDOO\�� LW� LV�
FKDUDFWHUL]HG�E\�D�YLVLWRU��WRXULVW��FRPLQJ�LQWR�FRQWDFW�
ZLWK�D�JURXS�RU�JURXSV�ZKR�KDYH�DQ�KLVWRULFDOO\�XQLTXH�
LGHQWLW\� ZKLFK� YDULHV� JUHDWO\� IURP� WKDW� RI� WKH� YLVLWRU�
�9DQ�GHU�%XUJ�����������,W�LQFOXGHV��EXW�LV�QRW�OLPLWHG�WR��
PDWHULDO� FXOWXUH�� ODQJXDJH�� FHUHPRQLHV�� KLVWRU\�� FXLVLQH��
DQG�XVXDOO\�VRPH�VHQVH�RI�H[SHULHQFLQJ�QRVWDOJLD�IRU�WKH�
´SULPLWLYH�RWKHUµ�RU�WKH�ZD\�WKLQJV�XVH�WR�EH��9DQ�GHU�
%XUJ����������
� &XOWXUDO� WRXULVP� KDV� LWV� URRWV� LQ� WKH� VHFRQG�
KDOI�RI� WKH�QLQHWHHQWK�FHQWXU\�EHJLQQLQJ� LQ�(XURSH�DQG�
%ULWDLQ��:\OOLH�����������([DPSOHV�RI�WKH�HDUOLHVW�IRUPV�

�ƌƟĨĂĐƚƐ�ϭͬϮ�DŝůĞ͗�dŚĞ��ŽŵŵŽĚŝĮĐĂƟŽŶ�ŽĨ��ƵůƚƵƌĞ

�ŶŶĂ�^ƵĂƌĞǌ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĞŶƚƌĂů��ƌŬĂŶƐĂƐ
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RI� WRXULVP�FDQ�EH� IRXQG� LQ� WKH� MRXUQH\V�RI�SLOJULPDJHV�
XQGHUWDNHQ� WR� UHOLJLRXV� ORFDWLRQV� VXFK� DV� 0HFFD� RU�
-HUXVDOHP��WUDYHO� WR�*UHHFH�GXULQJ�WKH�2O\PSLF�*DPHV�
DV�HDUO\�DV�����%�&���RU�WKH�MRXUQH\�PDGH�E\�WKH�(J\SWLDQ�
4XHHQ�+DWVKHSVXW� LQ������%�&��ZKHUH�VKH�WUDYHOHG�WR�
WKH� ODQGV� RI� 3XQW� LQ� WKH� QDPH� RI� SHDFH� DQG� SRVVLEO\�
WRXULVP� �:\OOLH� ����������:LWK� WKH� IDOO� RI� WKH� 5RPDQ�
(PSLUH�DQG�WKH�ORVV�RI�URDG�LQIUDVWUXFWXUH��WKH�'DUN�$JHV�
�$�'�� ���� WR�$�'�� ������ KDOWHG�PRVW� SOHDVXUH� WUDYHO� LQ�
(XURSH��:\OOLH�����������7KH�ZRUOG�ZRXOG�QRW�VHH�WUDYHO�
IRU� SOHDVXUH� DQG�HGXFDWLRQ� DJDLQ� XQWLO� LWV� UHHPHUJHQFH�
LQ�WKH�QLQHWHHQWK�FHQWXU\��9DQ�GHU�%XUJ����������:\OOLH�
����������

&RPPRGLÀFDWLRQ�RI�&XOWXUH

7KH� FRPPRGLÀFDWLRQ� RI� FXOWXUH� LV� GHVFULEHG� E\�
*UHHQZRRG� ��������������� DV� D� ´ORFDO� FXOWXUH� LWVHOI�
WUHDWHG�DV�D�FRPPRGLW\µ��6PLWK������������*UHHQZRRG�
FODLPV� WKDW� WKH� FRPPRGLÀFDWLRQ� RI� FXOWXUH� LV� VLPSO\� D�
SHUSHWXDWLRQ� RI� WKH� PRGHUQ� FDSLWDOLVW� V\VWHP� ZKHUH�
´DQ\WKLQJ� WKDW� FDQ� EH� SULFHG� FDQ� EH� ERXJKW� DQG� VROGµ�
�*UHHQZRRG� �������������� 6PLWK� ����������� :\OOLH�
���������� DOVR� DJUHHV�ZLWK�*UHHQZRRG� VXJJHVWLQJ� WKDW�
WKH� FXOWXUH� LQGXVWU\�´LV� D� VXEWOH�PHDQV�RI� UHSURGXFLQJ��
UHLQIRUFLQJ��DQG�SHUSHWXDWLQJ�WKH�FDSLWDOLVW�V\VWHPµ�
� 7KH�DQWKURSRORJ\�RI�WRXULVP�LV�VXFK�D�FRPSOH[�
PXOWLIDFHWHG� VXEMHFW� WKDW� LW� KDV� EHHQ� FRPSDUHG� WR� WKH�
ÀHOG�RI�DQWKURSRORJ\�LWVHOI��/HWW�������6PLWK������������7R�
XQGHUVWDQG�WKH�DQWKURSRORJ\�RI�WRXULVP�LW�WDNHV�D�KROLVWLF�
DQG�PXOWLIDFHWHG�DSSURDFK�WKDW�LV�HYHU\�ELW�DV�FRPSOLFDWHG�
DV�WKRVH�XVHG�LQ�WKH�EURDGHU�ÀHOG�RI�DQWKURSRORJ\��7KH�
UHVHDUFK�GRQH�RQ�WRXULVP�DQWKURSRORJ\�LV�UHODWLYHO\�\RXQJ�
DQG�XQH[SORUHG�ZKHUH�D�QXPEHU�RI�LVRODWHG�FDVH�VWXGLHV�
RQ� LQGLJHQRXV� FRPPXQLWLHV� DQG� WKH� FRPPRGLÀFDWLRQ�
RI� WKHLU� FXOWXUHV� KDYH� EHHQ�SHUIRUPHG�RQO\�ZLWKLQ� WKH�
ODVW� WHQ� \HDUV� �/LVHWWH� ������������ 6PLWK� ����������
:\OOLH�����������7KH�ORQJ�UDQJH�DQG�IXWXUH�HIIHFWV�RQ�WKH�
DXWKHQWLFLW\�RI�FXOWXUHV�LPSDFWHG�E\�FXOWXUDO�WRXULVP�DQG�
LQGLJHQRXV� FRPPXQLWLHV�KDYH� \HW� WR�EH� IXOO\� DGGUHVVHG�
ZLWKLQ� WKH� GDWD� SUHVHQWHG� KHUHLQ�� <HW�� WKH� ORQJ�WHUP�
HFRQRPLF� LPSDFW� RQ� WKH� SHUSHWXDWLRQ� RI� WKH� FXOWXUH�
KDV� EHHQ� DGGUHVVHG� LQ� HYHU\� FDVH� VWXG\� H[DPLQHG� DQG�
PHQWLRQHG�LQ�WKLV�SDSHU��*HQHUDOO\��WKH�SURJQRVLV�RI�WKH�
HFRQRPLF�HIIHFW�RI�WKH�FRPPRGLÀFDWLRQ�RI�D�FXOWXUH�RQ�
LWV�SHUSHWXDWLRQ�LV�SRVLWLYH��*UDEXUQ���������������6PLWK�
��������������9DQ�GHU�%XUJ�������������:\OOLH�����������
&XOWXUHV� ZKR� KDYH� DQ� DVFULEHG� HFRQRPLF� ´YDOXHµ�
�FRPPRGLÀHG� IRU� FXOWXUDO� WRXULVP�� DUH�PRUH� OLNHO\� WR�
PDLQWDLQ�VRPH�VHPEODQFHV�RI�WKH�RULJLQDO�FXOWXUH��HYHQ�LI�
LW�LV�LQ�IDFH�RQO\��$V�WKH�DQWKURSRORJLFDO�VWXG\�RI�WRXULVP�
FRQWLQXHV�� WKH� FRQYHUVDWLRQ� DERXW� LW� DQG� LWV� HIIHFWV� RQ�
LQGLJHQRXV�FRPPXQLWLHV�LGHQWLWLHV�ZLOO�HYROYH��/HWW�������
6PLWK�����������

� 7KH� KLVWRU\� RI� FXOWXUDO� WRXULVP� LQ� WKH�8QLWHG�
6WDWHV�LV�FORVHO\�WLHG�ZLWK�1DWLRQDO�3DUNV��2QH�H[DPSOH�
LV�<HOORZVWRQH�1DWLRQDO�3DUN��<HOORZVWRQH�FRQVLVWV�RI�WZR�
PLOOLRQ�DFUHV�VLWXDWHG�ZLWKLQ�SDUWV�RI�:\RPLQJ��,GDKR��DQG�
0RQWDQD�DQG�ZDV�FUHDWHG�E\�FRQJUHVV� LQ������ �-DFRE\�
��������� 6WHLQEHUJ���������������� ,W�ZDV�ÀUVW� D� IHGHUDO�
ZLOGHUQHVV� UHIXJH�� ZKLFK� HOHYDWHG� WKH� FRQVHUYDWLRQ� RI�
QDWXUDO� UHVRXUFHV� DV� DQ� DJHQGD� IRU� WKH� 8QLWHG� 6WDWHV�
IRU�WKH�ÀUVW�WLPH�LQ�KLVWRU\��6WHLQEHUJ������������+HQU\�
'DZHV��D�FRQJUHVVPDQ�IURP�0DVVDFKXVHWWV��FODLPHG�WKDW�
WKH�<HOORZVWRQH�HQYLURQPHQW�ZDV�VR�IRUPLGDEOH�WKDW�QRW�
HYHQ�,QGLDQV�FRXOG�OLYH�WKHUH��$V�VXFK��LW�ZDV�SUHVHQWHG�DV�
D�SODFH�VHHPLQJO\�ZLWKRXW�KLVWRU\��6WHLQEHUJ������������
2WKHU� SDUN� SURPRWHUV� FODLPHG� WKDW�<HOORZVWRQH� ZDV�
VR� SXUH� WKDW� LW� ZDV� D� ´SULPHYDO� VROLWXGH�� ÀOOHG� ZLWK�
FRXQWOHVV� ORFDWLRQV� WKDW� KDYH� QHYHU� EHHQ� WURGGHQ� E\�
KXPDQ� IRRWVWHSVµ� �-DFRE\�����������*XVWDYXV�'RDQH�� D�
8�6��$UP\�RIÀFHU�ZKR�ZDV�RQ�DQ������H[SHGLWLRQ�LQ�WKH�
UHJLRQ��FODLPHG�WKDW�WKH�1DWLYHV�ZHUH�WRR�VXSHUVWLWLRXV�
WR�HQWHU�WKH�SDUN�ERXQGDULHV�GXH�WR�WKH�WKHUPDO�DFWLYLW\�
�-DFRE\����������
� 7KH�'DZHV��'RDQH�� DQG�RWKHU� SDUN� SURPRWHU�
FODLPV�FRXOG�QRW�KDYH�EHHQ�IXUWKHU�IURP�WKH�WUXWK��7KH�
DUHD�WKDW�LV�<HOORZVWRQH�KDG�EHHQ�LQ�XVH�E\�WKH�1H]�3HUFH��
%ODFNIHHW��&URZ��/DNRWD��6KRVKRQH�DQG�%DQQRFN��7RQNH\V��
.LRZD�DQG�7XNXGHND�IRU�JHQHUDWLRQV��-DFRE\��������������
6RPH�RI�WKH�HDUO\�SDUN�PDQDJHUV�DW�<HOORZVWRQH�FODLPHG�
WKH\�IRXQG�DEDQGRQHG�VKHOWHUV�LQ�HYHU\�JOHQ�DQG�YDOOH\�RI�
WKH�SDUN�DQG�WKH\�IRXQG�SROH�DQG�EUXVK�IHQFHV�LQ�HYHU\�
PHDGRZ�WKDW�ZRXOG�KDYH�EHHQ�XVHG�IRU�KXQWLQJ��-DFRE\�
����������7KH� WKHUPDO� DFWLYLW\�PD\�KDYH�HYHQ�DWWUDFWHG�
1DWLYH�$PHULFDQV�WR�WKH�DUHD��DV�WKH�ZDUPWK�JHQHUDWHG�
IURP�WKH�WKHUPDO�VSULQJV�ZRXOG�KDYH�DOORZHG�IRU�ZLQWHU�
JUD]LQJ�RI�DQLPDOV��,W�ZDV�DOVR�UHSRUWHG�WKDW�WKH�WKHUPDO�
VSULQJV�ZHUH�XVHG�E\�1DWLYHV�LQ�SUHSDULQJ�IRRG��-DFRE\�
�������������1DWLYH�$PHULFDQV�ZHUH�HIIHFWLYHO\�ZULWWHQ�
RXW� RI� WKH� SDUN� KLVWRU\� DQG� ODQGVFDSH� RI� WKH� HDUO\�
<HOORZVWRQH� QDUUDWLYH�� ZKLFK� HUDVHG� ´,QGLDQ� FODLPV� E\�
UHFODVVLI\LQJ� LQKDELWHG� WHUULWRU\� DV� HPSW\� ZLOGHUQHVVµ�
�-DFRE\� ���������� $� VHULHV� RI� WUHDWLHV� DQG� H[HFXWLYHV�
RUGHUV� SDVVHG� RU� VLJQHG� EHWZHHQ� ����� DQG� �����
FRQVLJQHG� 1DWLYH�$PHULFDQV� WKDW� KDG� EHHQ� SUHYLRXVO\�
LQKDELWLQJ� <HOORZVWRQH� DQG� WKH� VXUURXQGLQJ� DUHDV� WR�
SLHFHV�RI�ODQG�ZKHUH�WKH\�ZRXOG�EH�OHVV�OLNHO\�WR�FRPH�
LQWR� FRQWDFW�ZLWK� HDUO\� YLVLWRUV� WR� WKH� SDUN� �6WHLQEHUJ�
�����������7KRVH�WRXULVWV��LW�ZDV�DUJXHG��ZRXOG�KDYH�EHHQ�
IULJKWHQHG�E\�WKH�́ PHUH�UXPRU�RI�WKH�SUHVHQFH�RI�,QGLDQV�
LQ�WKH�SDUNµ��6WHLQEHUJ�����������
� ,Q�WKH�HDUO\�WZHQWLHWK�FHQWXU\��LW�ZDV�GLVFRYHUHG�
WKDW� WKH� KLVWRU\� DQG� ,QGLDQ� FXOWXUHV� RI� WKH� UHJLRQ� LQ�
ZKLFK�D�SDUN�ZDV�ORFDWHG�KDG�MXVW�DV�PXFK��LI�QRW�PRUH��
´YDOXHµ�WR�DGG�DV�D�WRXULVP�GUDZ�WR�WKH�SDUN��7KLV�ZDV�
H[SORLWHG�WR� OXUH�JXHVWV�WR�YLVLW�WKH�6WDWH�DQG�1DWLRQDO�
3DUNV�� DQG� <HOORZVWRQH� ZDV� LQFOXGHG� �0HULQJROR�
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���������� ,Q�<HOORZVWRQH�� WKH� SDUN� ERRVWHU� FOXEV� ZKR�
KDG�VXSSRUWHG�WKH�WUHDWLHV�DQG�H[HFXWLYH�RUGHUV�WR�RXVW�
1DWLYH�$PHULFDQV� D� IHZ� \HDUV� HDUOLHU� QRZ� KLUHG� WKHP�
WR�VHOO�D�YHUVLRQ�RI�WKH�SDUN�WR�WKH�$PHULFDQ�SXEOLF�WKDW�
ZDV�SUHVHQWHG�DV�DQ�XQVSRLOHG�DQG�XQWRXFKHG�ZLOGHUQHVV�
�6WHLQEHUJ������������7KH�1RUWKHUQ�3DFLÀF�5DLOURDG�KLUHG�
D�VPDOO�JURXS�RI�%ODFNIHHW�WR�́ SOD\�,QGLDQµ�DQG�DGYHUWLVH�
IRU� WKHLU� <HOORZVWRQH� UDLO� OLQH� �6WHLQEHUJ� �����������
2WKHUV�� VXFK� DV� %XIIDOR� %LOO·V�:LOG�:HVW� 6KRZ�� 3DZQHH�
%LOO·V�:LOG�:HVW��DQG�WKH�*UHDW�)DU�(DVW�6KRZ�ZRXOG�VRRQ�
IROORZ��/HJHQGV�RI�$PHULFD��������7KXV��FXOWXUDO�WRXULVP�
DQG�LPSHULDOLVWLF�QRVWDOJLD�GHYHORSHG�LQ�WKH�8QLWHG�6WDWHV�
� $Q�H[DPSOH�RI�WKH�HIIHFWV�RI�WKH�FRPPRGLÀFDWLRQ�
RI�FXOWXUH�FDQ�EH�VHHQ�LQ�D�FDVH�VWXG\�RI�WUDGLWLRQDO�DUW�
IRUPV�GRQH�E\�0DWKLHVRQ�DQG�:DOO���������7KH\�LGHQWLÀHG�
WKUHH�SKDVHV�RI�FKDQJHV�WKDW�WDNH�SODFH�ZKHQ�WUDGLWLRQDO�
DUWLVWV� KDYH� HFRQRPLF� FRQWDFW� ZLWK� WRXULVWV��7KH� ÀUVW�
VWHS� LV� WKH� WUDGLWLRQDO� DUWLVWLF� GHVLJQV� ZLWK� SDUWLFXODUO\�
GHHS� UHOLJLRXV� DQG� P\WKLFDO� DIÀOLDWLRQV� GLVDSSHDU� IURP�
DUWV�DQG�FUDIWV��6HFRQG��WKRVH�GHVLJQV�DUH�UHSODFHG�ZLWK�
XQVRSKLVWLFDWHG�GHJHQHUDWH�GHVLJQV��ZKLFK�DUH�DVVRFLDWHG�
ZLWK� WHFKQLTXHV� XVHG� LQ� PDVV� SURGXFWLRQ� RI� DUWV� DQG�
FUDIWV� WR� EH� FRPPRGLÀHG��7KLUG�� VNLOOHG� FUDIWVPDQVKLS�
DQG� GLVWLQFWLYH� VW\OHV� ZKLFK� SRUWUD\� WKRVH� WUDGLWLRQDO�
DUWLVWLF� GHVLJQV� ZLWK� SDUWLFXODUO\� GHHS� UHOLJLRXV� DQG�
P\WKLFDO� DIÀOLDWLRQV� ZLOO� JDLQ� D� UHVXUJHQFH� LQ� UHVSRQVH�
WR� WKH� GHJHQHUDWH� UHSODFHPHQWV� �0DWKLHVRQ� DQG�:DOO�
������:\OOLH��������������&XOWXUDO�WRXULVWV�ZLOO�ZDQW�WR�
SXUFKDVH�WKH�́ DXWKHQWLFµ�DQG�́ PHDQLQJIXOµ�DUWZRUN�RYHU�
WKH� SHUFHLYHG� WRXULVW� DUW� �0DWKLHVRQ� DQG�:DOO� ������
:\OOLH��������������7KH�SURGXFWLRQ�RI�DUW�IRU�WRXULVWV�DQG�
QRW�IRU�WUDGLWLRQDO�UHDVRQV�DOVR�VHHPV�WR�KDYH�DQ�LPSDFW�
RQ�WKH�DUWLVWV�WKHPVHOYHV��$V�QRWHG�E\�1HOVRQ�*UDEXUQ�
��������DUW�PDGH�IRU�WRXULVWV�́ LV�VDLG�WR�EH�GLYRUFHG�IURP�
WUDGLWLRQDO�FXOWXUHV�DQG� LWV�SURGXFWLRQ� LV� WKHUHIRUH� OHVV�
VDWLVI\LQJ�>WR�WKH�DUWLVW@µ��*UDEXUQ���������������:\OOLH�
����������7KH�ÀQLVKHG�DUW�IRUP�LWVHOI�GRHV�QRW�FDUU\�ZLWK�
LW� WKH� VDPH�PHDQLQJ�ZKHQ� LW� LV�PDGH� IRU� WRXULVWV� WKDQ�
LW�GRHV�ZKHQ� LW� LV�PDGH�´ZLWKLQ� WKH� WUDGLWLRQDO�FXOWXUDO�
IDEULFµ�DQG�FDUULHV�ZLWK�LW�D�V\PEROLF�RU�VSLULWXDO�PHDQLQJ�
�:\OOLH�����������7KLV� FDQ� OHDG� WR� WKH� WUDGLWLRQDO� DUWLVW�
EHFRPLQJ�GHWDFKHG�IURP�WKHLU�DUW��0DWKLHVRQ�DQG�:DOO�
������
� 7KH� TXHVWLRQ� RI� DXWKHQWLFLW\� DOVR� FRPHV� LQWR�
IRFXV� ZLWK� WKH� FRPPRGLÀFDWLRQ� RI� FXOWXUH�� $W� ZKDW�
SRLQW� FDQ� VRPHWKLQJ� QR� ORQJHU� EH� FDOOHG� DXWKHQWLF� RU�
WUDGLWLRQDO"�:KHQ� GR� WUDGLWLRQDO� DUW� IRUPV� ORVH� WKHLU�
V\PEROLF�RU� VSLULWXDO�PHDQLQJ�ZKHQ� WKH\� DUH�PDGH� IRU�
WRXULVWV�DQG�ZKHQ�GR�WKRVH�VDPH�REMHFWV�QRZ�EHFRPH�
LQDXWKHQWLF"�2U��DUH�WKH\�WKH�HYROYHG� IRUP�RI�D�FXOWXUH�
ZKR�KDV�EHHQ�FRPPRGLÀHG"�,Q�WKLV�FRQWH[W��́ DXWKHQWLFLW\�
UHIHUV� WR� D� SURGXFW� WKDW� LV� VHHQ� DV� JHQXLQH�� LW� FRQYH\V�
VRPH�PHVVDJH� DERXW� DQ�REMHFW� DQG� DERXW� KRZ�SHRSOH�
SHUFHLYH�WKLV�REMHFWµ��9DQ�GHU�%XUJ�����������0DF&DQQHOO�

�������DVNV� LI� LQGLJHQRXV�FRPPXQLWLHV�GHDOLQJ�ZLWK� WKH�
FRPPRGLÀFDWLRQ� RI� WKHLU� FXOWXUH� FRXOG� EH� FRQVLGHUHG�
WUXO\� ´DXWKHQWLFµ� LI� WKH\� DUH� SRUWUD\LQJ� D� ZD\� RI� OLIH�
ZKLFK� QR� ORQJHU� H[LVWV� LQ� RUGHU� WR� DSSHDO� WR� FXOWXUDO�
WRXULVWV� ZKR� DUH� VHHNLQJ� WKH� ´UHDO� OLYHV� RI� SULPLWLYH�
SRSXODWLRQVµ�0DF&DQQHOO� ������9DQ� GHU� %XUJ� ����������
+H� VWDWHV� WKDW� WKH�ZD\� D� SHRSOH� OLYH� WRGD\� LV� DUJXDEO\�
MXVW�DV�DXWKHQWLF��LI�QRW�PRUH�VR�WKDQ�WKH�´ÀFWLRQDOL]HGµ�
SRUWUD\DO� RI� WKH�´DXWKHQWLFµ� H[SHULHQFH� WKDW� QR� ORQJHU�
H[LVWV�DQG�LV�SRUWUD\HG�IRU�FXOWXUDO�WRXULVWV��0DF&DQQHOO�
������9DQ� GHU� %XUJ� ���������� ,Q� RWKHU� ZRUGV�� LI� WKH�
FRPPXQLW\� RU� LQGLYLGXDO� ZKR� LV� SRUWUD\LQJ� WKH� ´UHDO�
OLYHVµ�RI� WKHLU�´SULPLWLYH� VHOYHVµ�QR� ORQJHU� OLYHV� LQ� WKDW�
PDQQHU�� FDQ� WKHLU�SRUWUD\DO�RI� WKDW�ZD\�RI� OLIH� HYHQ�EH�
FRQVLGHUHG�WUXO\�DXWKHQWLF�LI�WKH\�QR�ORQJHU�WUXO\�OLYH�LQ�
WKDW�PDQQHU�

&RPPRGLÀFDWLRQ�DV�D�0HDQV�RI�3UHVHUYDWLRQ

� 0DF&DQQHOO� ������� DUJXHV� WKDW� WKH� VWDJHG�
XQDXWKHQWLF�SHUIRUPDQFHV�RI�1DWLYH�SHRSOHV�IRU�WRXULVWV�
DUH� D�PHDQV� IRU� WKHP� WR� UHWDLQ� DQG� VRPHWLPHV� UHJDLQ�
FRQWURO� RI� WKHLU� DXWKHQWLF� FXOWXUH� �0DF&DQQHOO� ������
:\OOLH� ���������� 7KLV� YLHZ� SRLQW� LV� VKDUHG� E\� PDQ\�
1DWLYHV� WRGD\�� DV� VWDWHG� E\� 1DWLYH� SRHW� /LQGD� +RJDQ��
´:H�DUH�EXLOGLQJ�WKH�IXWXUH�RXW�RI�WKH�VKDUGV�RI�WKH�SDVW��
ZH� DUH� QRZ� UHFRYHULQJ� RXUVHOYHV� DQG� UHFODLPLQJ� RXU�
WUDGLWLRQVµ� �0F0DVWHU� DQG�7UDI]HU� �����������7KLV� KDV�
QRW�DOZD\V�EHHQ�DQ�HDV\�WKLQJ�WR�GR�IRU�´1DWLYH�JURXSV�
>ZKR@� KDYH� VWUXJJOHG� WR� REWDLQ�� WHOO�� RU� SURWHFW� WKHLU�
SDVWµ��:DWNLQV������������,W�FDQ�EH�DUJXHG�WKDW�FXOWXUDO�
WRXULVP� JLYHV�1DWLYH� JURXSV� D� SODWIRUP�� DV�ZHOO� DV� WKH�
UHVRXUFHV�QHHGHG��WR�SURWHFW�DQG�SUHVHUYH�WKHLU�KHULWDJH��
FHUHPRQLHV��DQG�WUDGLWLRQV�IRU�WKHLU�SRVWHULW\��,Q�WKLV�OLJKW��
´WKH�WRXULVW�DXGLHQFH�LV�YDOXHG�IRU�WKH�HFRQRPLF�EHQHÀWV�
LW� EULQJV�� DQG� WKHVH� LQFUHDVH� WKH� SRVVLELOLW\� WKDW� VXFK�
FXOWXUDO� SUDFWLFHV�ZLOO� EH� FRQVHUYHGµ� �:\OOLH� ����������
$OWKRXJK��LW�ZRXOG�VHHP�WKDW�QRW�DOO�1DWLYHV�DJUHH�ZLWK�
+RJDQ��7HH� ,URQ�&ORXG�� D� FRQWHPSRUDU\�1DWLYH� /DNRWD�
UDSSHU�UHIHUV�WR�WKH�%ODFN�+LOOV�LQ�RQH�RI�KLV�VRQJV�VLQJLQJ��
´WKH�ZKLWHV�PDGH�RXU�KLOOV�LQWR�D�YDVW�'LVQH\ODQG��QRWKLQJ�
EXW� WKH� WRXULVWV� DQG� WKH� KRW� GRJ� VWDQGVµ� �,URQ� &ORXG�
�������7KLV�YLHZSRLQW�PXVW�DOVR�EH�FRQVLGHUHG�
� (QJOLVK� ������� FRXQWHUV� QD\VD\HUV� WR� WKH� LGHD�
RI� FRPPRGLÀFDWLRQ� DV� D� PHDQV� RI� SUHVHUYDWLRQ� ZLWK�
KLV� XVH� RI� WKH�´ZKLWH� NQLJKW� V\QGURPHµ� �(QJOLVK� ������
:\OOLH�����������+H�VWDWHV�WKDW�WRXULVWV�DQG�ZHOO�PHDQLQJ�
DQWKURSRORJLVWV�VXIIHU�IURP�WKH�́ ZKLWH�NQLJKW�V\QGURPHµ�
DQG� PLJKW� IDLO� WR� XQGHUVWDQG� LQGLYLGXDOV� PLJKW� VLPSO\�
SUHIHU�WR�SDUWLFLSDWH�DV�D�PHDQV�RI�WKH�SUHVHUYDWLRQ�RI�
WKHLU�FXOWXUH�DQG�KHULWDJH��7KH�:KLWH�.QLJKW�6\QGURPH�
LV� XVHG� E\� (QJOLVK� ������� WR� GHVFULEH� WKH� QRQ�1DWLYH�
WRXULVW�ZKR�FRPHV�LQWR�FRQWDFW�ZLWK�́ SULPLWLYH�RWKHUVµ�
ZKR�WKH\��WKH�:KLWH�.QLJKW��IHHO�DUH�VXIIHULQJ�DQG�QHHG�
WR�EH�XSOLIWHG�RXW�RI�D�SHUFHLYHG�VLWXDWLRQ��+H�XVHV�WKH�
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H[DPSOH� RI� D� ZDLWUHVV� ZRUNLQJ� LQ� DQ� DLU�FRQGLWLRQHG�
KRWHO� LQ�0H[LFR��YHUVXV�WRLOLQJ� LQ�ÀHOGV�XQGHU�D�EURLOLQJ�
VXQ��:\OOLH�����������7KH�ZDLWUHVV�RU�ZDLWHU�PLJKW�SUHIHU�
ZRUNLQJ�LQ�WKRVH�FRQGLWLRQV�DV�RSSRVHG�WR�WKH�ODWWHU�
� ,PSHULDOLVWLF� QRVWDOJLD� LV� DQ� RGG� SKHQRPHQRQ�
EHFDXVH� RI� LWV� MX[WDSRVLWLRQ�� $V� VWDWHG� E\� 5RVDOGR�
����������������́ DJHQWV�RI�FRORQLDOLVP�ORQJ�IRU�WKH�YHU\�
IRUPV� RI� OLIH� WKH\� LQWHQWLRQDOO\� DOWHUHG� RU� GHVWUR\HGµ��
,PSHULDOLVWLF� QRVWDOJLD� VHHPV� WR� EH� D� VWULFWO\� (XURSHDQ�
SKHQRPHQRQ� ZLWK� PDQ\� FXOWXUHV� QRW� KDYLQJ� DQ\�
RFFXUUHQFH�WKDW�FRXOG�EH�FRQVLGHUHG�VLPLODU�H[LVWLQJ� LQ�
WKHLU�YRFDEXODU\��5RVDOGR������������5RVDOGR�����������
����� DOVR� QRWHV� WKDW� WKH� SKHQRPHQD� RI� LPSHULDOLVWLF�
QRVWDOJLD�LV�RIWHQ�REVHUYHG�RSHUDWLQJ�LQ�WDQGHP�ZLWK�7KH�
:KLWH� .QLJKW� 6\QGURPH�� $Q� H[FHOOHQW� FRQWHPSRUDU\�
H[DPSOH�RI�WKLV�FRXOG�EH�WKH�2VFDU�ZLQQLQJ�ÀOP�'DQFHV�
ZLWK� :ROYHV� DQG� WKH� ÀQDO� ÀOP� VOLGH� SUHVHQWHG� WR�
PRYLHJRHUV��

� 7KLUWHHQ�\HDUV�ODWHU��WKHLU�KRPHV�GHVWUR\HG��WKHLU�
EXIIDOR�JRQH�� WKH� ODVW�EDQG�RI� IUHH�6LRX[�VXEPLWWHG�
WR�ZKLWH� DXWKRULW\� DW� )RUW� 5RELQVRQ��1HEUDVND��7KH�
JUHDW�KRUVH�FXOWXUH�RI�WKH�SODLQV�ZDV�JRQH�DQG�WKH�
$PHULFDQ�IURQWLHU�ZDV�VRRQ�WR�SDVV�LQWR�KLVWRU\�

� ,Q�WKH�ZRUGV�RI�WKH�1DWLYH�$SSURSULDWLRQV�EORJ��
´,W�ZRQ�WKH�%HVW�3LFWXUH�2VFDU�EHFDXVH�LW�ZDV���KRXUV�RI�
VWUDLJKW�XS�LPSHULDOLVW�QRVWDOJLDµ��1DWLYH�$SSURSULDWLRQV�
������

$�&DVH�6WXG\��.D�GR�DK�,QGLDQ�9LOODJH

,Q� RUGHU� WR� HYDOXDWH� FXOWXUDO� WRXULVP� XVLQJ� SDUWLFLSDQW�
REVHUYDWLRQ� LQ� 0XUIUHHVERUR�� $UNDQVDV�� ,� ZHQW�
´XQGHUFRYHUµ� DV� D� FXOWXUDO� WRXULVW� WR� .D�GR�DK� ,QGLDQ�
9LOODJH��)LJXUH�����,�WRRN�QRWHV�LQ�D�VPDOO�QRWHERRN��ZKLOH�
WDNLQJ�SKRWRV�WR�GRFXPHQW�DQG�SURYLGH�YLVXDO�H[DPSOHV�
RI�WKH�LQIRUPDWLRQ�DQG�REVHUYDWLRQV�JDWKHUHG�GXULQJ�P\�
YLVLW�
� .D�GR�KD� ,QGLDQ�9LOODJH� LV� D� WRXULVW� DWWUDFWLRQ�
´,QGLDQ� YLOODJHµ� FRQVLVWLQJ�RI� VL[�0LVVLVVLSSLDQ�HUD� �$�'��
����������PRXQGV��ÀYH�RI�ZKLFK�KDYH�EHHQ�H[FDYDWHG�E\�
DPDWHXU� DUFKDHRORJLVWV�� )RXU�RI� WKH�PRXQGV� FRQWDLQHG�
EXULDOV�RI�ZKDW�WKH�.D�GR�KD�VWDII�UHIHU�WR�DQG�LQWHUSUHW�
DV� ´FKLHIV�µ�7KH� RSHQ� EXULDOV� ZHUH� RQ� GLVSOD\� IRU� WKH�
SXEOLF�WR�YLHZ�XS�XQWLO�D�IHZ�\HDUV�DJR�ZKHQ�1$*35$�
OHJLVODWLRQ�HQGHG�WKH�SUDFWLFH�RI�EXULDO�GLVSOD\��7RGD\��WKH�
SDUN�KDV�SODVWHU�FDVWV�RI�WKH�UHPDLQV�DV�UHSUHVHQWDWLRQV�RI�
WKH�DFWXDO�EXULDOV�LQ�RSHQ�H[FDYDWLRQV��7KHVH�FDVWV�DUH�RQ�
GLVSOD\�IRU�WKH�YLVLWRUV�WR�WKH�SDUN��,W�LV�LPSRUWDQW�WR�QRWH�
WKDW�.D�GR�KD�LV�QRW�WKH�RQO\�SDUN�LQ�WKH�8QLWHG�6WDWHV�
WKDW�KDV�D�KLVWRU\�RI�GLVSOD\LQJ�RSHQ�EXULDOV��2WKHU�SDUNV�
ZLWK� D� KLVWRU\� RI� VLPLODU� RSHQ� EXULDO� GLVSOD\� PHWKRGV�
LQFOXGH�'LFNVRQ�0RXQGV� LQ� )XOWRQ�&RXQW\�� ,OOLQRLV�� DQG�
:LFNOLII�0RXQGV�LQ�:LFNOLII��.HQWXFN\�

� $OO� DORQJ� WKH� RQH� DQG� KDOI� PLOH� URXWH� WR� WKH�
SDUN� DUH� EULJKW� \HOORZ� VLJQV� OLQLQJ� WKH� URDG� �)LJXUH� ����
2Q�WKHP�DUH�LWHPV�WKDW�DUH�ZDLWLQJ�WR�EH�SXUFKDVHG�DW�
WKH�´WUDGLQJ� SRVWµ�ZKLFK� OLHV� DKHDG��7KH� VLJQV� OLVW� VXFK�
LWHPV�DV�*HQXLQH�,QGLDQ�0RFFDVLQV��,QGLDQ�GROOV��DUWLIDFWV��
DQG�DUURZKHDGV��7KHVH�VLJQV�EHVSHDN�RI�D�FXOWXUH�ZKLFK�
KDV� EHHQ� WRWDOO\� FRPPRGLÀHG� IRU� D� SULYDWH� LQGLYLGXDOV�
SURÀW�DQG�H[SHULHQFHG�E\�FXOWXUDO�WRXULVWV�LQ�WKH�IRUP�RI�
LPSHULDOLVWLF�QRVWDOJLD��

� $�JXDUG�UDLO�VHSDUDWHV�JXHVWV�IURP�WKH�KROORZHG�
RXW�H[FDYDWLRQ�DUHDV�DQG�RSHQ�EXULDOV�DQG�D�GLODSLGDWHG�
JDUGHQ�VKHG�SURWHFWV�HDFK�RI�WKH�PRXQGV�DQG�WKHLU�RSHQ�
EXULDOV� IURP� GLUHFW� UDLQ� DQG� VXQOLJKW��7KH� WRS� DUHD� RI�
PRVW�RI�WKH�PRXQGV�DURXQG�WKH�H[FDYDWLRQ�SLW�KDYH�EHHQ�
FDSSHG�ZLWK�FHPHQW��ZKLFK�LV�QRZ�FUXPEOLQJ��7KH�JDUGHQ�
VKHGV� GR� QRW� SURWHFW� IURP� DQLPDOV�� ZLQGEORZQ� OHDYHV��
WUDVK��DQG�RWKHU�PDWHULDOV�RU�GHEULV�IURP�JHWWLQJ�LQ�WKH�
SLWV��$ERYH�HDFK�RI�WKH�EXULDOV�GLVSOD\HG�LV�D�EULJKW�\HOORZ�
VLJQ�ZKLFK�JLYHV�LQIRUPDWLRQ�RQ�WKH�́ &KLHIµ�IRXQG�LQ�WKH�
PRXQG��7KH�VLJQ�GHVFULEHV�KRZ�WDOO�RU�ROG�WKH�LQGLYLGXDO�
ZDV�DQG�WKH�EXULDO�REMHFWV�ODLG�WR�UHVW�ZLWK�KLP�RU�KHU��
2QH� EXULDO� DW� WKH� SDUN� LV� VXJJHVWHG� WR� EH� D� VDFULÀFLDO�
RIIHULQJ�WR�WKH�FKLHI�EXULHG�DORQJVLGH�WKHP�
� 7KH�PXVHXP�DW�.D�GR�KD�LV�ORFDWHG�LQ�D�VLQJOH�
GDPS� DQG� GLPO\� OLW� URRP��7KHUH� DUH� HOHYHQ� JODVV� FDVHV�
VXUURXQGLQJ� WKH� URRP�ZLWK�D� ODUJH� VW\OL]HG�GLRUDPD�RI�

)LJXUH����6LJQ�DWWUDFWLQJ�YLVLWRUV�WR�WKH�.D�GR�KD�9LOODJH�

)LJXUH����%ULJKW�\HOORZ�VLJQV�WKDW�H[LVW�DORQJ�WKH�URDG�
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DQ� LPDJLQHG� 0LVVLVVLSSLDQ� HUD� �$�'�� ���������� PRXQG�
YLOODJH� WDNLQJ� XS� RQH� ZKROH� ZDOO� RI� WKH� UHFWDQJXODU�
VKDSHG� URRP��7KH� FHQWHU� RI� WKH� URRP� FRQWDLQV� WKUHH�
JODVV�FDVHV�ZLWK�H[DPSOHV�RI�SURMHFWLOH�SRLQWV� IURP�WKH�
$PHULFDV��7KH�HOHYHQ�FDVHV�FRQWDLQ�D�PL[WXUH�RI�DUWLIDFWV�
ZKLFK� DUH� GLVSOD\HG� DQG� DUH� DEVHQW� RI� WKHLU� LQGLYLGXDO�
FXOWXUDO� FRQWH[W��7KH�FDVHV�DUH�EURNHQ�GRZQ� LQWR� WLPH�
SHULRGV�EXW� VRPH�RI� WKH� WLPH�SHULRGV� UDQJH�ZHOO�RYHU�
D�WKRXVDQG�\HDUV��$ORQJ�ZLWK�DUWLIDFWV�IURP�WKH�VLWH�DQG�
RWKHUV�LQ�$UNDQVDV��WKHUH�DUH�DOVR�DUWLIDFWV�IURP�DOO�RYHU�
1RUWK�$PHULFD��3DSXD�1HZ�*XLQHD��3HUX��&KLDSDV��&KLQD��
DQG�$XVWUDOLD��7KH�PXVHXP�PRUH�FORVHO\�UHVHPEOHV�WKH�
SULYDWH�SURFXUHPHQWV�RI�D�FROOHFWRU�LQVWHDG�RI�D�PXVHXP��
7KH� DUWLIDFWV� DUH� GLVSOD\HG� ZLWKRXW� WKHLU� UHVSHFWLYH�
FXOWXUDO�FRQWH[W�WR�SURYLGH�SURSHU�LQVLJKW�RU�UHVSHFW�
� 7KH� JLIW� VKRS� RU� ´WUDGLQJ� SRVWµ� DW� .D�GR�KD�
LV� LQWHUHVWLQJ��7KH� &RQIHGHUDWH� 6WDWHV� RI�$PHULFD� )ODJ�
SURXGO\�GUDSHV�RYHU�D�FRXQWHU�QH[W�WR�D�OLIH�VL]H�́ 'LPH�
6WRUH�,QGLDQµ�ZKHUH�\RX�PD\�SXUFKDVH�D�́ V\PERO�RI�WKH�
VRXWK�µ�$� PL[WXUH� RI� DXWKHQWLF� DUWLIDFWV� IURP� DOO� RYHU�
WKH�ZRUOG��VRPH�HYHQ�IURP�D�WRPE�LQ�&KLQD���DUH�VROG�
LQ� WKH� JLIW� VKRS� DORQJ�ZLWK� WKHLU� WDJV� RI�´DXWKHQWLFLW\�µ�
7KH\�DUH�VROG�DORQJVLGH�UHSOLFDV�RI�WKH�VDPH�REMHFWV��,Q�
VRPH�FDVHV�WKH�DXWKHQWLF�DUH�LQGLVFHUQLEOH�IURP�WKH�IDNH�
H[FHSW�IRU�WKH�PRVW�WUDLQHG�H\H��$������VDOHV�FDWDORJXH�
RI�´*HQXLQH� ,QGLDQ�$UWLIDFWVµ� LV� SURXGO\� GLVSOD\HG� QH[W�
WR�WKH�ZDOO�RI�ÁRRU�WR�FHLOLQJ�FDVHV�FRQWDLQLQJ�DUWLIDFWV�
IRU�VDOH��1D]L�PHPRUDELOLD�FDQ�EH�DOVR�IRXQG�LQ�UDQGRP�
ORFDWLRQV�WKURXJKRXW�WKH�JLIW�VKRS��LQFOXGLQJ�DQ�H[WHQVLYH�
FROOHFWLRQ�RI�ODSHO�SLQV��7KH�FXOWXUHV�RI�WKH�ÀUVW�SHRSOHV�
RI�WKH�3ODLQV�VHHPV�WR�EH�WKH�PRVW�GHVLUHG�LWHPV�LQ�WKH�
JLIW� VKRS� DQG� IURP� OLVWHQLQJ� WR� WKH� ODG\� ZRUNLQJ� WKH�
IURQW� GHVN�� WKH\� DSSHDU� WR� VHOO� WKH� EHVW� DV� ZHOO�� ,WHPV�
ZLWK�GHVLJQ�GHWDLOV�DQG�VW\OHV�UHVHPEOLQJ�3ODLQV�FXOWXUHV�
DUH�WKH�PRVW�SURPLQHQW� LWHPV� LQ�WKH�JLIW�VKRS�IRU�VDOH��
$�´6KRS�6SLULW�*XDUGLDQµ�DGRUQHG�ZLWK�D�VW\OL]HG�QHRQ�
FRORUHG� IHDWKHUHG� KHDGGUHVV��ZKLFK� UHVHPEOHV� D� 3ODLQV�
ZDU� ERQQHW� JUHDWV� JXHVWV� DV� WKH\� HQWHU� WKH� JLIW� VKRS�
���)LJXUH�����$�IHH�RI�HLJKW�GROODUV�SHU�DGXOW�DQG�IRXU�GROODUV�
SHU�FKLOG�LV�FKDUJHG�EHIRUH�DGPLVVLRQ�WR�WKH�PXVHXP�RU�
PRXQG�FRPSOH[�LV�DOORZHG�
� 7KH� SDUN� DOVR� ´VHHGVµ� WKH� SOD]D� DUHD� RI� WKH�
PRXQG� FRPSOH[� ZLWK� UHSOLFD� SURMHFWLOH� SRLQWV� DQG�
IUDJPHQWV�RI�VHPL�SUHFLRXV�JHPV��*XHVWV�DUH�DOORZHG�DQG�
DUH�HYHQ�HQFRXUDJHG�WR�GLJ�LQ�WKH�DUHD�RI�WKH�SOD]D�WKDW�
KDV�EHHQ�SORZHG�XS�E\�D� WUDFWRU� IRU� WKH�VHHGHG� LWHPV��
�)LJXUH� ����$�ZDVKLQJ� VWDWLRQ� LV� SURYLGHG� IRU� JXHVWV� WR�
´ZDVK�WKHLU�WUHDVXUHVµ�ZKLFK�WKH\�KDYH�XQHDUWKHG�LQ�WKH�
SOD]D��7KLV�VHHGHG�SOD]D�VHWV�D�SUHFHGHQFH�ZLWK�WRXULVWV�
WR� WKH�SDUN� WKDW� WHDFKHV�DQG�UHLQIRUFHV� WKHP�WKDW� LW� LV�
RND\�DQG�OHJDO�WR�JR�RXW�DQG�GLJ�IRU�REMHFWV�RI�FXOWXUDO�
VLJQLÀFDQFH�� 0RUH� VR�� LI� RQH� LV� QRW�´OXFN\µ� HQRXJK� WR�
XQHDUWK�D�WUHDVXUH�\RX�PD\�VLPSO\�SXUFKDVH�RQH�LQ�WKH�
JLIW�VKRS�WR�UHPHPEHU�\RXU�YLVLW�

� $� SDUN� OLNH� .D�GR�KD� SUHVHQWV� DQ� LQWHUHVWLQJ�
RSSRUWXQLW\�IRU�WKH�VWXG\�RI�WKH�DQWKURSRORJ\�RI�FXOWXUDO�
DQG�HWKQLF�WRXULVP�EHFDXVH�LW�LV�D�SDUN�WKDW�LV�FRQWUROOHG�
E\� D� SULYDWH� LQGLYLGXDO�ZKR� LV� VHSDUDWH� IURP� WKH� 6WDWH�
RU�1DWLRQDO�3DUN�6\VWHP��,Q�RWKHU�ZRUGV��WKH�LQGLYLGXDOV�
ZKR� UXQ� WKH� SDUN� GR� QRW� IDOO� XQGHU� WKH� FRQWURO� RI� DQ�
LQWHUSUHWDWLRQ� JXLGHOLQH� RU� D� FRGH� RI� HWKLFV� ZKLFK� LV�
PDQGDWHG�E\� WKH� 3DUN� 6HUYLFH��7KH\�RQO\�PXVW� DQVZHU�
WR�6WDWH�DQG�)HGHUDO�ODZV��VXFK�DV�1$*35$��7KLV�OHDYHV�
D� ODUJH� JDS� IRU� FUHDWLYH� LQWHUSUHWDWLRQ� RQ� WKH� SDUW� RI�
WKH� SULYDWH� RZQHU�� ZKLFK� FDQ� EH� VHHQ� LQ� WKH�PXVHXP��
EXULDO�GLVSOD\V��VHHGHG�SOD]D��DQG�WKH�FKRLFH�RI�JLIW�VKRS�
PHUFKDQGLVH�� ,W� FUHDWHV� DQ� DWWLWXGH� WKDW� QRUPDOL]HV�
WKH� FRPPRGLÀFDWLRQ� DQG� FXOWXUDO� DSSURSULDWLRQ� RI�
FXOWXUDOO\� VLJQLÀFDQW� REMHFWV��7KLV� QRUPDOL]DWLRQ� RI� WKH�
FRPPRGLÀFDWLRQ� RI� FXOWXUDOO\� VLJQLÀFDQW� REMHFWV� EOHHGV�
RYHU�LQWR�RWKHU�SDUNV�DQG�ORFDWLRQV��)RU�H[DPSOH��,�KDYH�
SHUVRQDOO\� ZLWQHVVHG� WKLV� SKHQRPHQRQ� ZKLOH� ZRUNLQJ�
DW�7ROWHF�0RXQGV�$UFKHRORJLFDO�6WDWH�3DUN��*XHVWV��ZKR�
YLVLW�7ROWHF�DQG�KDYH�YLVLWHG�.D�GR�KD�SUHYLRXVO\��JHQHUDOO\�
EHFRPH�VRPHZKDW� LQGLJQDQW�XSRQ�UHMHFWLRQ�ZKHQ�WKH\�

)LJXUH����́ 6KRS�*XDUGLDQµ

)LJXUH����́ $UURZKHDG�DQG�TXDUW]�FU\VWDO�KXQWLQJ�DUHD�DW�WKH�
SDUNµ
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UHTXHVW�ZKHUH�WKH\�PD\�GLJ�IRU�DUURZKHDGV��2Q�VHYHUDO�
RFFDVLRQV� ,� KDYH� ZLWQHVVHG� D� JXHVW�� ZKRP� DIWHU� EHLQJ�
GHQLHG�́ GLJJLQJ�ULJKWV�µ�SURFHHGV�WR�VHDUFK�WKH�JLIW�VKRS�
IRU�WKH�́ DXWKHQWLF�DUWLIDFWV�µ�,I�WKH\�FDQQRW�GLJ�WKHLU�RZQ�
PHPRUDELOLD�� WKH\� ZLOO� VLPSO\� SXUFKDVH� RQH� LQ� WKH� JLIW�
VKRS�DV�DQ�H[DPSOH�RI�LPSHULDOLVW�QRVWDOJLD�

'LVFXVVLRQ�DQG�&RQFOXVLRQ

&XOWXUDO�WRXULVP��WKH�FRPPRGLÀFDWLRQ�RI�FXOWXUH��DQG�WKH�
DXWKHQWLFLW\�RI� WKH�FXOWXUH� LV� D�PXOWL�OD\HUHG� LVVXH�ZLWK�
QR�FOHDU�GLUHFW�DSSURDFK�WR�WDFNOLQJ�LW��7KH�H[SHULHQFH�RI�
QRVWDOJLD�ZKHQ�SDLUHG�ZLWK�FXOWXUDO�WRXULVP�FDQ�DUJXDEO\�
EH� FRQVLGHUHG� DV� D� IRUP� RI� LPSHULDOLVWLF� QRVWDOJLD�
�5RVDOGR� ��������������� +RZHYHU�� LW� GRHV� ZDUUDQW�
IXUWKHU�VWXG\��$V�RI�������7KH�:RUOG�7UDYHO�DQG�7RXULVP�
&RXQFLO� UHSRUWV� WKDW� FXOWXUDO� WRXULVP� LV� HVWLPDWHG�
WR� SURGXFH�´�����7ULOOLRQ� LQ�*'3� DQG� ����PLOOLRQ� MREV�
ZRUOGZLGHµ� DQG� LV� SURMHFWHG� WR� JURZ� DV� OHLVXUH� WLPH�
LQFUHDVHV��6OLFN������������.D�GR�KD�LV�D�VPDOO�IDPLO\�UXQ�
EXVLQHVV��ZKLFK� FODLPV�QR�NLQVKLS� WR� WKH� FXOWXUH�ZKLFK�
WKH\� KDYH� FRPPRGLÀHG� IRU� WKHLU� SURÀW��7KH� HIIHFWV� RI�
WKH� FRQGLWLRQLQJ� RI� FXOWXUDO� WRXULVWV� DW� VLWHV� OLNH� .D�
GR�KD� DUH� EOHHGLQJ� RYHU� LQWR� RWKHU� SDUNV� DQG� FXOWXUDO�
WRXULVWV�DWWUDFWLRQV�VXFK�DV�7ROWHF�0RXQGV�$UFKHRORJLFDO�
6WDWH� 3DUN�� 7KLV� EOHHGLQJ� RYHU� HIIHFWV� WKH� VDIHW\� DQG�
LQWHJULW\�RI�FXOWXUDO�KHULWDJH�VLWHV�E\�QRUPDOL]LQJ�ORRWLQJ�
RI� FXOWXUDOO\� VLJQLÀFDQW� REMHFWV�� 'RHV� FRPPRGLÀFDWLRQ�
H[SORLW�DQG�DOWHU� WKH�DXWKHQWLFLW\�RI�FXOWXUH��RU�GRHV� LW�
HYROYH�LQWR�D�IRUP�WKDW�DOORZV�WKH�SHUSHWXDWLRQ�RI�WKDW�
FXOWXUH� IRU� IXWXUH� JHQHUDWLRQV"�&XOWXUDO� WRXULVP��ZKHQ�
DSSURDFKHG�IURP�WKH�HPLF�SHUVSHFWLYH��FDQ�EH�D�SODWIRUP�
IRU�1DWLYH�JURXSV�WR�SUHVHUYH�DQG� LQWHUSUHW� WKHLU�RZQ�
KHULWDJH��0DF&DQQHOO���������������:DWNLQV�����������
������0LFKDHO�$PHV������������VD\V�WKDW�QRZ�LV�WKH�WLPH�
LQ�ZKLFK�LW� LV�QR�ORQJHU�DSSURSULDWH�IRU�QRQ�1DWLYHV�WR�
LQWHUSUHW�1DWLYH� KHULWDJH��+H� FRQWLQXHV� E\� VWDWLQJ� WKDW�
ZKHQ�FXOWXUH�LV�RQH�RI�WKH�RQO\�FRPPRGLWLHV�WKDW�1DWLYH�
SHRSOH� RZQ� LQ� WKH� 8QLWHG� 6WDWHV�� LW� FDQ� QR� ORQJHU� EH�
DFFHSWDEOH� IRU� QRQ�1DWLYHV� WR� DSSURSULDWH� DQG� H[SORLW�
IRU�WKHLU�RZQ�ÀQDQFLDO�JDLQ��$PHV�����������

)XWXUH�3RVVLELOLWLHV

,Q�WKH�IXWXUH�,�ZRXOG�OLNH�WR�H[SDQG�RQ�WKH�1DWLYH�YRLFH��
SHUKDSV� WKURXJK� DQ� LQWHUYLHZ� RU� D� PRUH� H[WHQVLYH�
ORRN� DW� FRQWHPSRUDU\� DUWLVWV� DV� VXSSRUWLQJ� HYLGHQFH��
,� ZRXOG� DOVR� OLNH� WR� PDNH� XVH� RI� D� FRPSDUDWLYH� FDVH�
VWXG\�� �7KH�FDVH�VWXG\�ZRXOG�XVH�DQ� LQGLYLGXDO�ZLWK�QR�
DQWKURSRORJLFDO�WUDLQLQJ�RU�KLVWRULFDO�EDFNJURXQG�WR��JR�
WKURXJK� WKH�.D�GR�KD� ,QGLDQ�9LOODJH�� ,�ZRXOG� GHYHORS� D�
TXHVWLRQQDLUH�LQ�DWWHPSW�WR�REMHFWLYHO\�DFTXLUH�UHDFWLRQV�
IURP� WKH� LQGLYLGXDO� RI� WKHLU� SDUN� H[SHULHQFH�� ,� IHHO�
WKDW� IURP� WKLV� LQIRUPDWLRQ� ,� FRXOG� WKHQ� PDNH� EHWWHU�
VXJJHVWLRQV� IRU� VROXWLRQV� WR� WKH� LVVXHV� WKDW� .D�GR�

KD� SUHVHQWV� LQ� LWV� LQWHUSUHWDWLRQ� DQG� UHSUHVHQWDWLRQ� RI�
1DWLYH�$PHULFDQ�KLVWRU\�DQG�FXOWXUDOO\�VLJQLÀFDQW�REMHFWV��
,�WKLQN�LW�ZRXOG�DOVR�EH�ZRUWKZKLOH��SHUKDSV�HYHQ�PRUH�
VR��WR�GR�D�SDUDOOHO�FDVH�VWXG\�ZLWK�D�1DWLYH�$PHULFDQ�DW�
WKH�SDUN�IURP�RQH�RI�WKH�ÀYH�KLVWRULF�WULEHV�RI�$UNDQVDV��
,�ZRXOG�OLNH�WR�JHW�WKHLU�LPSUHVVLRQV�DQG�UHDFWLRQV�WR�WKH�
SDUN��,�IHHO�WKDW�WKHLU�UHDFWLRQV�WR�WKH�SDUN�ZRXOG�EH�WKH�
PRVW� LPSRUWDQW� HYHQ� WKRXJK� DUFKHRORJLVWV� GHEDWH� WKH�
FRQQHFWLRQ�EHWZHHQ�WKH�ÀYH�KLVWRULF�WULEHV�RI�$UNDQVDV�
DQG�WKH�0LVVLVVLSSLDQ�HUD�1DWLYH�$PHULFDQV�ZKR�EXLOW�WKH�
PRXQGV� DW�.D�GR�KD��1RQHWKHOHVV�� LW� LV� WKHLU� FROOHFWLYH�
KLVWRU\�WKDW�.D�GR�KD�LV�WU\LQJ�WR�SRUWUD\�DQG�LQWHUSUHW�
DQG�WKXV�WKH\�VKRXOG�KDYH�D�VXEVWDQWLDO�YRLFH��)URP�WKHVH�
FRPELQHG�YLHZV�WKH�PRVW�DSSURSULDWH�FRXUVH�RI�DFWLRQ�
FRXOG�EH�DVFHUWDLQHG�DQG�VXJJHVWHG�WR�DGGUHVV�WKH�LVVXHV�
LQ�SDUNV�VLPLODU�WR�.D�GR�KD�,QGLDQ�9LOODJH�

5HIHUHQFHV�&LWHG

$PHV��0LFKDHO�0�
�����&DQQLEDO�7RXUV�DQG�*ODVV�%R[HV��7KH�$QWKURSRORJ\�RI�

0XVHXPV��8%&�3UHVV��9DQFRXYHU��%&�

(QJOLVK��(��3KLOLS
�����7KH�*UHDW�(VFDSH"�$Q�([DPLQDWLRQ�RI�1RUWK�6RXWK�

7RXULVP��7KH�1RUWK�6RXWK�,QVWLWXWH��2WWDZD��
2QWDULR�

*UDEXUQ��1HOVRQ�+��+�
�����7KH�HYROXWLRQ�RI�WRXULVW�DUWV��$QQDOV�RI�7RXULVP�

5HVHDUFK������������

*UHHQZRRG��'DY\GG�-�
�����7RXULVP�DV�DQ�DJHQW�RI�FKDQJH��$�6SDQLVK�%DVTXH�

FDVH��(WKQRORJ\����������

,URQ�&ORXG��7HH
�����)O\LQJ�/LPEV�,QF���3URGXFWLRQV��(OHFWURQLF�

GRFXPHQW��KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y
 ,�30Q+LT\�	OLVW 5',�30Q+L�T\�	LQGH[ ���
DFFHVVHG�$SULO����������

-DFRE\��.DUO
�����&ULPHV�DJDLQVW�1DWXUH��6TXDWWHUV��3RDFKHUV��7KLHYHV��

DQG�WKH�+LGGHQ�+LVWRU\�RI�$PHULFDQ�&RQVHUYDWLRQ��
8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV��%HUNHOH\�

/HJHQGV�RI�$PHULFD
�����(OHFWURQLF�GRFXPHQW��KWWS���ZZZ�

OHJHQGVRIDPHULFD�FRP�ZH�EXIIDORELOOJDOOHU\�KWPO��
DFFHVVHG�$SULO����������
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/HWW��-�
�����7KH�%ULWLVK�9LUJLQ�,VODQGV�WRXULVP�LQGXVWU\��

3UREOHPV�DQG�SURVSHFWV�IRU�WKH�����V��3DSHU�
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