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$EVWUDFW²%LRJHQLF� JDVHV�� VXFK� DV� ELRJDV� IURP� DQDHURELF�
GLJHVWLRQ� DQG� ODQGILOO� JDV�� DUH� QRW� QHFHVVDULO\� SURGXFHG� LQ�
ORFDWLRQV�WKDW�RIIHU�WKH�EHVW�SRVVLEOH�RSSRUWXQLWLHV�WR�YDORULVH�WKH�
JDV� DW� KLJKHVW� HIILFLHQF\�� /RFDO� RU� UHJLRQDO� ELRJDV� JULGV�� DOVR�
UHIHUUHG�WR�DV�PLFUR�JDV�JULGV�IRU�ELRJDV��RSHQ�WKH�RSSRUWXQLW\�WR�
WUDQVSRUW�ELRJHQLF�JDVHV�IURP�WKH�ORFDWLRQ�RI�WKHLU�JHQHUDWLRQ�WR�D�
ORFDWLRQ� ZLWK� KLJK�TXDOLW\� YDORULVDWLRQ�� VXFK� DV� FRPELQHG� KHDW�
DQG� SRZHU� SURGXFWLRQ� �&+3�� ZLWK� KLJK� XVDJH� RI� WKH� KHDW�
FRPSRQHQW��RU�XSJUDGLQJ�WR�ELRPHWKDQH�DV�WUDQVSRUW�IXHO�RU�IRU�
LQMHFWLRQ� LQWR� WKH� QDWXUDO� JDV� JULG�� $� 6:27� DQDO\VLV� IUDPHV�
VWUHQJWKV� DQG� ZHDNQHVVHV� RI� WKH� DSSURDFK�� DV� ZHOO� DV�
RSSRUWXQLWLHV�� DQG�SRVVLEOH� IDFWRUV� WKDW�PLJKW� FRQVWLWXWH� WKUHDWV�
WR�D�VXLWDEOH�LPSOHPHQWDWLRQ�RI�ELRJDV�JULGV��

.H\ZRUGV�� ELRJDV� JULG�� PLFUR� JDV� JULG�� HOHFWULFLW\�� KHDW��
FRJHQHUDWLRQ��FRPELQHG�KHDW�DQG�SRZHU�SURGXFWLRQ��&+3���HQHUJ\�
HIILFLHQF\��ELRPHWKDQH�
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9DORULVDWLRQ�RI�ELRPDVV��LQ�SDUWLFXODU�ELRPDVV�WKDW�GRHV�QRW�
FRPSHWH�ZLWK�IRRG�SURGXFWLRQ��H�J��RUJDQLF�ZDVWHV�DQG�UHVLGXHV�
DQG�ELRPDVV�JURZQ�RQ�PDUJLQDO�ODQG��UHSUHVHQWV�D�NH\�HOHPHQW�
LQ� WKH� WUDQVLWLRQ� WR�PRUH� VXVWDLQDEOH� DQG�GHFDUERQLVHG� HQHUJ\�
V\VWHPV� WKDW� DUH� ODUJHO\�EDVHG�RQ�XVDJH�RI� UHQHZDEOH� VRXUFHV�
>�@�� %LRJHQLF� JDVHV�� FRPSULVLQJ� SULPDULO\� ELRJDV� DQG� ODQGILOO�
JDV�� DUH� JHQHUDWHG� WKURXJK� ELRFKHPLFDO� ELRPDVV� FRQYHUVLRQ��
PDLQO\�DQDHURELF�GLJHVWLRQ��$'��LQ�WKH�DEVHQFH�RI�IUHH�R[\JHQ��
/DQGILOO� JDV� LV� DQ� HQHUJ\�ULFK� JDV� �FRQWDLQLQJ� PHWKDQH� DV�
HQHUJ\�ULFK�FRPSRQHQW��JHQHUDWHG�DW� ODQGILOO� VLWHV� DV� UHVXOW�RI�
GHJUDGDWLRQ�SURFHVVHV�ZLWKLQ�WKH�ZDVWH�ERG\��LI�FDSWXUHG��LW�FDQ�
EH� YDORULVHG��%LRJDV� LV� VLPLODU� LQ� FRPSRVLWLRQ� WR� ODQGILOO� JDV��
DQG�LW�LV�JHQHUDWHG�WKURXJK�ELRFKHPLFDOO\�VLPLODU�SURFHVVHV��EXW�
XVLQJ� DQDHURELF� GLJHVWLRQ� WHFKQRORJLHV� WKDW� DUH� GHVLJQHG� DQG�
DFWLYHO\�RSHUDWHG�IRU�RSWLPXP�ELRJDV�SURGXFWLRQ���

$'�ZLWK�ELRJDV�SURGXFWLRQ�LV�D�ZHOO�HVWDEOLVKHG�WHFKQRORJ\�
ZLWK� PDQ\� WKRXVDQG� IDFLOLWLHV� LQ� RSHUDWLRQ� LQ� (XURSH� DQG�
ZRUOGZLGH� >�@��&RPSDUHG� WR�RWKHU� UHQHZDEOH�HQHUJLHV��ELRJDV�
SURGXFWLRQ�RIIHUV�D�UDQJH�RI�DGYDQWDJHV��%LRJDV�SURGXFWLRQ�FDQ�
GLUHFWO\�PDNH�XVH�RI�ZHW�ELRPDVV�VXFK�DV�OLTXLG�RU�VHPL�OLTXLG�
UHVLGXHV�RU�IRRG�ZDVWH��DQG�WKH�WHFKQRORJ\�KDV�D�OLPLWHG�GHJUHH�
RI� FRPSOH[LW\��ZKLFK�PDNHV� LW� DOVR� VXLWDEOH� IRU� GHFHQWUDOL]HG�
DSSOLFDWLRQV�LQFOXGLQJ�LQ�DJULFXOWXUH�RQ�VLQJOH�IDUPV�>�@>�@��,Q�
FRQWUDVW� WR�RWKHU� UHQHZDEOH�HQHUJ\� WHFKQRORJLHV� VXFK�DV�ZLQG�
HQHUJ\�RU�VRODU�HQHUJ\��ZKLFK�DUH�LQWHUPLWWHQW�HQHUJ\�VXSSOLHUV�
DQG� LQ� WKHLU� HQHUJ\� GHOLYHU\� GHSHQGDQW� DPRQJ� RWKHUV� RQ�
ZHDWKHU� FRQGLWLRQV�� VHDVRQ� DQG� GD\� WLPH�� DQDHURELF� GLJHVWLRQ�
FDQ�VXSSO\�UHQHZDEOH�HQHUJ\�FRQWLQXRXVO\��,Q�DGGLWLRQ��ELRJDV�

SODQWV� WR� VRPH�H[WHQW�FDQ�EH�RSHUDWHG�ZLWK� IOH[LELOLW\� WR�HYHQ�
EHWWHU� XQGHUSLQ� DQG� FRPSOHPHQW� RWKHU� HQHUJ\� IRUPV� >�@�� 7KH�
HQHUJ\� FDUULHU� ELRJDV� DOVR� RIIHUV� WKH� DGYDQWDJH� WKDW� LW� FDQ� DW�
OHDVW� SDUWLDOO\� EH� VWRUHG� LQ� RUGHU� WR� EH� XVHG� DFFRUGLQJ� WR�
IOXFWXDWLQJ�GHPDQGV�RU�WR�DYDLODELOLW\�RI�DOWHUQDWLYH�HQHUJLHV��

%LRJHQLF� JDVHV� DUH� XVXDOO\� YDORULVHG� RQ�VLWH� WR� GHOLYHU�
HOHFWULFLW\��KHDW�RU�ELRPHWKDQH�IRU�WUDQVSRUW�RU�IRU�LQMHFWLRQ�LQWR�
WKH�QDWXUDO�JDV�JULG�>�@>�@>�@>�@��$'�LV�RIWHQ�SODFHG�LQ�UHPRWH�
DUHDV��DPRQJ�RWKHUV�WR�UHGXFH�RGRXU�QXLVDQFHV��,Q�(XURSH��$'�
SODQWV�DUH�XVXDOO\�HTXLSSHG�ZLWK�WHPSHUDWXUH�FRQWURO�WR�HQVXUH�
IDYRXUDEOH� GLJHVWLRQ�� DQG� ELRJDV� SODQWV� ZLWKRXW� KHDWLQJ� DUH�
YHU\� UDUH� H[FHSWLRQV� DW� VLQJOH� VSHFLILF� VLWHV� >�@>�@�� 7KHUHIRUH��
$'�SODQWV�KDYH�VRPH�KHDW�FRQVXPSWLRQ��KRZHYHU�� WKH� UHPRWH�
ORFDWLRQ�RI�DQ�$'�SODQW�RIWHQ�OLPLWV�DGGLWLRQDO�KHDW�YDORULVDWLRQ�
>��@>��@>��@��)XUWKHUPRUH��ELRJHQLF�JDVHV�DUH�RIWHQ�JHQHUDWHG�
LQ� GHFHQWUDOL]HG� PRGH�� ZKLOH� KLJK�YDOXH� JDV� YDORULVDWLRQ�
VWUDWHJLHV�UHTXLUH�ODUJHU�TXDQWLWLHV�RI�HQHUJ\�ULFK�JDVHV��

$V� DQ� DOWHUQDWLYH� WR� RQ�VLWH� JDV� YDORULVDWLRQ�� ELRJDV� JULGV�
FUHDWH�WKH�RSSRUWXQLW\�WR�WUDQVSRUW�WKH�JDVHV�RII�VLWH�WR�ORFDWLRQV�
ZKHUH� WKH� PRVW� HIILFLHQW� JDV� YDORULVDWLRQ� RSWLRQ� FDQ� WKHQ� EH�
DSSOLHG� >�@>�@>��@>��@�� LQFOXGLQJ� XSJUDGLQJ� WR� ELRPHWKDQH� RU�
IXOO�XVH�RI�KHDW�JHQHUDWHG�DORQJ�HOHFWULFLW\�SURGXFWLRQ�>��@>��@��
2QH� VSHFLILF� DGYDQWDJH� RI� VXFK� JULGV� LV� WKDW� WKH\� FDQ� FROOHFW�
JDVHV� IURP� VHYHUDO� GHFHQWUDOL]HG� JDV� SURGXFWLRQ� VLWHV�� ZKLFK�
FDQ� DFKLHYH� HFRQRPLHV� RI� VFDOH� IRU� KLJK�YDOXH� YDORULVDWLRQ��
7KLV�SXEOLFDWLRQ�DLPV� WR�SURYLGH�D�FRPSUHKHQVLYH�DVVHVVPHQW�
RI� FKDOOHQJHV�DQG� FKDQFHV�RI�ELRJDV�JULGV��$�6:27�DQDO\VLV�
RQ� ELRJDV� JULGV� LV� SUHVHQWHG� WR� UHYHDO� DVVRFLDWHG� VWUHQJWKV��
ZHDNQHVVHV��RSSRUWXQLWLHV��DQG�SRVVLEOH�WKUHDWV��
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,Q�VRPH�HFRQRPLFDOO\�GHYHORSLQJ�UHJLRQV�ELRJDV�LV�PDLQO\�
JHQHUDWHG� LQ� VLPSOH� KRXVHKROG�VFDOH� $'� SODQWV� DQG� ODUJHO\�
XVHG�RQ�VLWH�IRU�FRRNLQJ�DQG�OLJKWLQJ��7KURXJKRXW�(XURSH��$'�
SODQWV�DUH�XVXDOO\�RSHUDWHG�DW�WHFKQLFDOO\�PRUH�DGYDQFHG�OHYHO�
DQG�ZLWK�PRUH�IRFXV�RQ�DFKLHYLQJ�KLJK�JDV�\LHOGV��7KH�VL]H�RI�
VXFK� $'� SODQWV� YDULHV� IURP� GHFHQWUDOL]HG� IDUP�VFDOH�
LQVWDOODWLRQV� WR� FHQWUDOL]HG� ODUJH� SODQWV� DW� LQGXVWULDO� VFDOH��
*HQHUDWHG�ELRJDV�LV�YDORULVHG�WKURXJK�GLIIHUHQW�SDWKZD\V��

*HQHUDWLRQ�RI�HOHFWULFLW\�

+HDW�VXSSO\�

)XHO�IRU�FDUV��YHKLFOHV�

,QMHFWLRQ�LQWR�WKH�QDWXUDO�JDV�JULG�DIWHU�XSJUDGLQJ�
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/DQGILOO� JDV� FDQ�EH� YDORULVHG� WKURXJK� WKH� VDPH�SDWKZD\V��
2QH�GLIIHUHQFH�KRZHYHU�LV�WKDW�ODQGILOO�VLWHV�XVXDOO\�KDYH�QR�RU�
YHU\�OLPLWHG�KHDW�GHPDQG��ZKLOH�$'�SODQWV�WKHPVHOYHV�UHTXLUH�
KHDW� WR� FRQWURO� WKH� UHDFWRU� WHPSHUDWXUH��2WKHU�KHDW� FRQVXPHUV�
PLJKW� EH� FORVH� WR� D� ELRJDV� SODQW�� H�J�� WKH� IDUP� KRXVH� DW� DQ�
DJULFXOWXUDO�$'�JHQHUDWLRQ�VLWH��ZKLOH�ODQGILOOV�DUH�QRW�XVXDOO\�
ORFDWHG�LQ�GLUHFW�SUR[LPLW\�RI�KRXVLQJV�RU�VLPLODU�EXLOGLQJV��

0RVW� FRPPRQ� LV� HOHFWULFLW\� SURGXFWLRQ� ZLWK� ELRJDV� �DQG�
ZLWK�ODQGILOO�JDV���HLWKHU�IRU�FRQVXPSWLRQ�RQ�VLWH�RU�IRU�GHOLYHU\�
WR� WKH� HOHFWULFLW\� JULG�� 6HYHUDO� HQJLQHV� FDQ� EH� RSHUDWHG� ZLWK�
ELRJHQLF�JDVHV��EDVHG�RQ�WKHUPDO�HQHUJ\�FRQYHUVLRQ�SURFHVVHV�
�EXUQLQJ� RI� HQHUJ\�ULFK� IXHO�� >�@>��@�� 2FFXUUHQFH� RI� KHDW� LQ�
DGGLWLRQ� WR� JHQHUDWHG� HOHFWULFLW\� LV� D� WHFKQLFDOO\� XQDYRLGDEOH�
HOHPHQW� LQ� WKHUPDO�HQHUJ\�FRQYHUVLRQ�SURFHVVHV��DQG�ZKHUH� LW�
FDQQRW�EH�YDORULVHG�LW�UHSUHVHQWV�ZDVWH�KHDW�>��@>��@>��@���

$W� ELRJDV� SODQWV�� HOHFWULFLW\� JHQHUDWLRQ� LV� RIWHQ� H[SOLFLWO\�
FRXSOHG� ZLWK� KHDW� UHFXSHUDWLRQ� LQ� FRPELQHG� KHDW� DQG� SRZHU�
SODQWV��&+3���DOVR�FDOOHG�FRJHQHUDWLRQ��ZKLFK�LQFUHDVHV�RYHUDOO�
HIILFLHQF\� GXH� WR� YDORULVDWLRQ� RI� ERWK� HOHFWULFLW\� DQG� KHDW�
�UHSODFLQJ�RWKHU�HQHUJ\�VRXUFHV��>�@>��@��$OWHUQDWLYHO\��WKH�KHDW�
FRPSRQHQW� FDQ� EH� XVHG� WR� SURYLGH� FRROLQJ�� FKLOOLQJ� �H�J�� IRU�
DJULFXOWXUDO� VWRUDJH� IDFLOLWLHV�� SLJ� VWDEOHV�� QHDUE\� KRVSLWDOV���
ZKLFK�DFKLHYHV�WULJHQHUDWLRQ�RU�&+&3��FRPELQHG�KHDW��FRROLQJ�
DQG� SRZHU� SURGXFWLRQ�� >��@>��@>��@�� &OHDUO\�� &+3� RU� &+&3�
RQO\�DFKLHYHV�KLJK�RYHUDOO� HIILFLHQF\� LI� LQGHHG�D�FRQVLGHUDEOH�
GHPDQG� IRU� KHDW�� FRROLQJ� H[LVWV� DQG� LI� GHPDQG� SDWWHUQV�
�VHDVRQDO� GHPDQG�� UHTXLUHG� WHPSHUDWXUH� OHYHOV�� PDWFK� WKH�
JHQHUDWLRQ�SDWWHUQV�DW�WKH�ELRJDV�VLWH�>��@>��@>��@��

)RU�VPDOO�VFDOH�$'�IDFLOLWLHV��KHDW�RQO\�JHQHUDWLRQ��ZLWKRXW�
HOHFWULFLW\� SURGXFWLRQ�� H[LVWV� DW� VRPH� VLWHV�� ZKHUH� HOHFWULFLW\�
JHQHUDWLRQ�FDQQRW�EH�DFKLHYHG�LQ�DQ�HFRQRPLFDOO\�YLDEOH�ZD\��

,Q�VXFK�FDVHV��VLPLODUO\�WR�&+3�VLWHV��RYHUDOO�HIILFLHQF\�LV�RQO\�
KLJK�ZKHUH� LQGHHG� WKHUH� LV� D� FRUUHVSRQGLQJ� GHPDQG� IRU� KHDW��
DQG�ZKHUH�WKH�GHPDQG�LQ�TXDQWLW\�DQG�LQ�SDWWHUQV�PDWFKHV�WKH�
KHDW�JHQHUDWLRQ�SDWWHUQV�RI�WKH�ELRJDV�VLWH��

+HDW� WKDW�FDQQRW�EH�FRQVXPHG�RQ�VLWH��FDQ�EH�GHOLYHUHG� WR�
FRQVXPHUV� LQ� WKH� QHLJKERXUKRRG�� XVLQJ� KHDW� SLSHOLQHV� �VWHDP�
KRW�ZDWHU��WR�FUHDWH�D�KHDW�QHWZRUN��+RZHYHU��GXH�WR�RFFXUULQJ�
KHDW�ORVVHV��WUDQVSRUW�RI�KHDW��LQ�FRQWUDVW�WR�WUDQVSRUW�RI�JDV��LV�
OLPLWHG� WR� UDWKHU� VKRUW� GLVWDQFHV�� W\SLFDOO\� IHZ� NLORPHWUHV� RU�
OHVV�� 7KH� YLDEOH� WUDQVSRUW� GLVWDQFH� LV� FRQWH[W�VSHFLILF� DQG�
DPRQJ� RWKHUV� GHSHQGV� RQ� WHPSHUDWXUH� OHYHOV� UHTXLUHG� E\� WKH�
FRQVXPHUV�� WKH� WHPSHUDWXUH� OHYHO� RFFXUULQJ� DW� WKH� KHDW�
JHQHUDWLRQ� VLWH�� FRVWV� RI� LQVXODWLRQ�� ZHDWKHU� FRQGLWLRQV��
WHFKQLFDO�VSHFLILFDWLRQV�WR�EH�FRQVLGHUHG�>��@>��@��

,Q�UHFHQW�\HDUV��XSJUDGLQJ�RI�ELRJDV�WR�ELRPHWKDQH�ZLWK�DQ�
HOHYDWHG� FRQWHQW� RI� WKH� HQHUJ\�ULFK� PHWKDQH� �&+��� KDV� EHHQ�
GHYHORSHG�DV�DQ�DOWHUQDWLYH�JDV�YDORULVDWLRQ�>�@>�@��%LRPHWKDQH�
FDQ�EH�XVHG�WR�IXHO�WUDQVSRUW�YHKLFOHV�RU�LW�FDQ�EH�GHOLYHUHG�IRU�
LQMHFWLRQ�LQWR�WKH�QDWXUDO�JDV�JULG�DIWHU�DSSO\LQJ�WUHDWPHQW�VWHSV�
WKDW� DFKLHYH� D� JDV� WKDW� FRPSOLHV� ZLWK� WKH� UHOHYDQW� TXDOLW\�
VWDQGDUGV� >��@>��@�� :KLOH� GLIIHUHQW� ELRJDV� XSJUDGLQJ�
WHFKQRORJLHV� H[LVW� DQG� DUH� IXUWKHU� GHYHORSHG�� HFRQRPLF�
YLDELOLW\�LQ�SUDFWLFH�XVXDOO\�UHTXLUHV�ODUJHU�JDV�YROXPHV��

,,,� %,2*$6�*5,'6

%LRJDV� JULGV�� WUDQVSRUWLQJ� ELRJDV� DQG�� RU� ODQGILOO� JDV��
HQDEOH� LPSOHPHQWDWLRQ� RI� FRPSOH[� JDV� YDORULVDWLRQ� VWUDWHJLHV�
ZKHUH� WKH� VLQJOH� HOHPHQWV� GR� QR� ORQJHU� QHHG� WR� EH� ORFDWHG�
ZLWKLQ� VKRUW� GLVWDQFHV� IURP�HDFK�RWKHU�� DQG�ZKHUH� HFRQRPLHV�
RI� VFDOH� DUH� DFKLHYHG�� 7KH�PDLQ� DSSOLFDWLRQV� RI� ELRJDV� JULGV��
DOVR�UHIHUUHG�WR�DV�PLFUR�JDV�JULGV��DUH�VKRZQ�ZLWK�)LJXUH�����

)LJXUH���� 0DLQ�FRQFHSWV�IRU�LPSOHPHQWDWLRQ�RI�ELRJDV�JULGV�>��@��SDUWLDOO\�EDVHG�RQ�>��@�DQG�>��@�
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$V�RQH�PDLQ�DSSURDFK��ELRJDV�JULGV�FDQ�EH�XVHG�WR�FROOHFW�
ELRJHQLF�JDVHV� IURP�GLIIHUHQW�SURGXFWLRQ�VLWHV� �LQ�JHQHUDO�$'�
SODQWV�DW�VPDOOHU�VFDOH��LQ�RUGHU�WR�VXSSO\�WKH�JDVHV�WR�D�FHQWUDO�
YDORULVDWLRQ� IDFLOLW\� >�@>��@>��@>��@�� 6XFK� D� FHQWUDOL]HG�
YDORULVDWLRQ� FDQ� EH� WKH� XSJUDGLQJ� RI� ELRJHQLF� JDVHV� WR�
ELRPHWKDQH� DQG� LQMHFWLRQ� LQWR� WKH� QDWXUDO� JDV� JULG�� WKH�
XWLOLVDWLRQ� DV� YHKLFOH� IXHO�� RU� SURGXFWLRQ� RI� HOHFWULFLW\� ZLWK�
WHFKQLFDO� HTXLSPHQW� WKDW� HQDEOHV� KLJKHU� HQHUJ\� FRQYHUVLRQ�
UDWHV� FRPSDUHG� WR� LQGLYLGXDO� VPDOO�VFDOH� &+3V�� DQG� LQ� EHVW�
FDVH�LQ�VHWWLQJV�WKDW�DFKLHYH�DW�WKH�VDPH�WLPH�WKDW�PXFK�RI�WKH�
JHQHUDWHG�KHDW�FDQ�EH�XVHG�DV�ZHOO�>��@>��@���

7KH� FRQFHSW� LQ� ZKLFK� VHYHUDO� ELRJDV� SURGXFHUV� DUH�
FRQQHFWHG�YLD�UDZ�ELRJDV�SLSHOLQHV�WR�D�FHQWUDO�XSJUDGLQJ�XQLW�
LQ� RUGHU� WR� JDLQ� HFRQRPLHV� RI� VFDOH� LV� UHIHUUHG� WR� DV� µ%LRJDV�
+XE¶� LQ� VRPH� UHJLRQV� DQG� FRXQWULHV�� IRU� H[DPSOH� LQ� WKH�
1HWKHUODQGV�DQG�6ZHGHQ�>��@��

$QRWKHU� PDLQ� DSSURDFK� LV� WR� LPSOHPHQW� ELRJDV� JULGV� WR�
VXSSO\� FROOHFWHG� JDVHV� WR� LQGLYLGXDO� VLWHV� �VR�FDOOHG� VDWHOOLWH�
&+3�XQLWV�SODFHG� LQGLYLGXDOO\� LQ�GLUHFW�SUR[LPLW\� WR� WKH�XVHU��
ZLWK� KLJK� DQG� FRQWLQXRXV� KHDW� GHPDQG�� 7KLV� ZLOO� DVVXUH� WKDW�
QRW� RQO\�JHQHUDWHG� HOHFWULFLW\� LV� VXSSOLHG� WR� WKH�JULG�� EXW� DOVR�
WKDW� HQHUJ\� SUHVHQW� LQ� WKH� IRUP� RI� KHDW� FDQ� EH� XVHG��
&RQVLGHULQJ�WKH�IDFW�WKDW�DW�PRVW�$'�SODQWV�KHDW�UHTXLUHPHQW�LV�
UDWKHU�OLPLWHG�PXFK�RI�WKH�RFFXUULQJ�KHDW�UHPDLQV�XQXVHG��DQG�
FRQVHTXHQWO\� WKDW� LW� LV� RQH� PDMRU� GUDZEDFN� RI� WKH� ELRJDV�
WHFKQRORJ\�WKDW�RYHUDOO�HIILFLHQF\�LV�PXFK�ORZHU�WKDQ�SRVVLEOH��
WKLV� LV�RQH�VPDUW�FRQFHSW� WRZDUGV� LQFUHDVHG�VXVWDLQDELOLW\�DQG�
KLJKHU�RYHUDOO�HIILFLHQF\�RI�$'�>��@>��@���

7KH�FRQFHSWV�$�DQG�%�LQ�)LJXUH����HLWKHU�FHQWUDOL]HG�ELRJDV�
SURGXFWLRQ�VLWH�RU�FHQWUDOL]HG�ELRJDV�YDORULVDWLRQ�VLWH��DUH�PRUH�
FRPPRQ�FKRLFHV��ZKLOH�WKH�FRQFHSW�&�LV�PRUH�FKDOOHQJLQJ�GXH�
WR� D� KLJKHU� GHJUHH� RI� FRPSOH[LW\� >�@>��@>��@�� &XUUHQWO\�� LQ�
SUDFWLFH�WKH�RSHUDWHG�ELRJDV�JULGV�FRYHU�PDLQO\�WKH�FRQFHSWV�$�
DQG�%�>��@��
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%LRJDV�JULGV�FDQ�FRQQHFW�JHQHUDWRUV�DQG�XVHUV�RYHU� ORQJHU�
GLVWDQFHV�� DQG� IXUWKHUPRUH� FUHDWH� RSSRUWXQLWLHV� IRU� DOWHUQDWLYH�
YDORULVDWLRQ�WHFKQRORJLHV�ZLWK�KLJKHU�HFRQRPLF�YDOXH��7KLV�FDQ�
EH� DVVXPHG� WR� XVXDOO\� EH� DFFRPSDQLHG� E\� HQYLURQPHQWDO�
EHQHILWV��DOWKRXJK�SURJUHVV�LQ�WKH�FXUUHQW�VWDWH�RI�NQRZOHGJH�LV�
UHTXLUHG� WR� EHWWHU� TXDQWLI\� DFKLHYDEOH� HQYLURQPHQWDO� EHQHILWV�
XQGHU�GLIIHUHQW� VFHQDULRV� >�@>��@>��@��&OHDUO\��QRW� DOO�SRVVLEOH�
DSSOLFDWLRQV� RI� ELRJDV� JULGV� SURYH� WR� EH� HQYLURQPHQWDOO\�
DGYDQWDJHRXV� >�@��*HQHUDO� UHJXODWLRQV�� FKRLFH� RI� WHFKQRORJLHV�
DQG�VLWH�VSHFLILF�LPSOLFDWLRQV�LQIOXHQFH�WKH�RXWFRPH��KRZHYHU��
WKHVH�IDFWRUV�QHHG�WR�EH�EHWWHU�IUDPHG�DQG�EHWWHU�XQGHUVWRRG��

7KH� WZR� NH\� HOHPHQWV� WKDW� LPSURYH� RYHUDOO� HIILFLHQF\� RI�
ELRJDV�YDORULVDWLRQ�DUH�DV�IROORZV�>��@>��@��

:KHUH� ELRJDV� JULGV� GHOLYHU� WKH� HQHUJ\�ULFK� JDVHV�
GLUHFWO\� WR� VLWHV�ZLWK�KHDW�GHPDQG��JDV�YDORULVDWLRQ� LQ�
&+3� DSSOLFDWLRQV� DFKLHYHV� LQFUHDVHG� RYHUDOO� HQHUJ\�
HIILFLHQF\�GHJUHHV��PDNLQJ�JRRG�XVH�RI�HOHFWULFLW\�DQG�
KHDW�� FRPSDUHG� WR� GLUHFW� YDORULVDWLRQ� RQ�VLWH� ZLWK�
OLPLWHG�XVDJH�RI�KHDW��

%LRJDV� JULGV� FUHDWH� WKH� RSSRUWXQLW\� WR� PRYH� IURP�
GHFHQWUDOL]HG� ELRJDV� XWLOLVDWLRQ� WR� FHQWUDOL]HG�
WHFKQRORJLHV�ZLWK�KLJKHU�HQHUJ\�FRQYHUVLRQ�HIILFLHQF\�
�XSJUDGLQJ� RI� ELRJDV� IRU� QDWXUDO� JDV� JULG�� ELRJDV� DV�
YHKLFOH�IXHO��HOHFWULFLW\�JHQHUDWLRQ���

7KHUHIRUH��ELRJDV�JULGV�FDQ� LQFUHDVH�HFRQRPLF�YLDELOLW\�RI�
$'�IDFLOLWLHV��LQ�SDUWLFXODU�GHFHQWUDOL]HG�$'�SODQWV��&RPSDUHG�
WR� WUDQVSRUW� RI� KHDW�� WUDQVSRUW� RI� ELRJHQLF� JDVHV� YLD� JDV�
SLSHOLQHV� LV� IDU� OHVV� FRPSOH[� DQG� HFRQRPLFDOO\� YLDEOH� IRU�
VLJQLILFDQWO\� ORQJHU�GLVWDQFHV��:KHQ� WUDQVSRUWLQJ�JDV��QR�KHDW�
LQVXODWLRQ� LV� UHTXLUHG� DQG� RQO\� RQH� SLSHOLQH� LV� QHFHVVDU\� WR�
FRQQHFW� WKH� ORFDWLRQ� ZKHUH� JDV� LV� JHQHUDWHG� WR� ZKHUH� LW� LV�
FRQVXPHG� �KHDW� VXSSO\� UHTXLUHV� D� WZR�ZD\� VROXWLRQ� IRU�
FLUFXODWLQJ�ZDWHU���

:LWK� YLHZ� WR� LPSOHPHQWDWLRQ� RI� FHQWUDOL]HG� JDV�
YDORULVDWLRQ��VXFK�DV�XSJUDGLQJ�WR�ELRPHWKDQH��LW�LV�D�GLVWLQFWLYH�
DGYDQWDJH� RI� ELRJDV� JULGV� WKDW� WKH\� FDQ� FROOHFW� VXIILFLHQW�
YROXPHV� RI� ELRJDV� WR� DOORZ� IRU� HFRQRPLFDOO\� YLDEOH� ELRJDV�
WUHDWPHQW��ZKLOH� WKH�DFWXDO�ELRJDV�SURGXFWLRQ�FDQ�EH�NHSW�DW�D�
GHFHQWUDOL]HG� OHYHO�� 7KLV� UHGXFHV� WUDQVSRUW� RI� VXEVWUDWHV� DQG�
GLJHVWDWHV�DQG��GXH�WR�LWV�VL]H��WKH�ELRJDV�SODQW�DQG�LWV�RSHUDWLRQ�
DUH�HDVLHU� WR�EH� LQWHJUDWHG�DW�IDUP� OHYHO� >��@��'HFHQWUDOL]DWLRQ�
DOVR� IRVWHUV� FRPPXQLW\�EDVHG� UHQHZDEOH� HQHUJ\� JHQHUDWLRQ�
>��@>��@>��@�� 7KLV� KRZHYHU� GRHV� QRW� JHQHUDOO\� PHDQ� WKDW�
GHFHQWUDOL]HG� ELRJDV� SURGXFWLRQ� LV� HQYLURQPHQWDOO\� PRUH�
EHQHILFLDO�WKDQ�FHQWUDOL]HG�ELRJDV�SURGXFWLRQ�>�@��

:KLOH� ELRJDV� JULGV� RSHQ� QHZ� RSSRUWXQLWLHV�� RQ� WKH� RWKHU�
VLGH� WKH\� DOVR� PHDQ� WKDW� VRPH� DGGLWLRQDO� WHFKQRORJ\� DQG�
FRQWURO� LV� UHTXLUHG�� LQFOXGLQJ� DGGLWLRQDO� VDIHW\� PHDVXUHV�
>�@>�@>��@>��@�� $GGLWLRQDO� HOHPHQWV� DOVR� PHDQ� DGGLWLRQDO�
FRQVXPSWLRQ� RI� HOHFWULFLW\� >��@�� ZKLFK� FDQ� UHGXFH� WRWDO�
HFRQRPLF�DQG�HQYLURQPHQWDO�EHQHILWV���

2YHUDOO�� IURP�WKH�WHFKQLFDO�SRLQW�RI�YLHZ��ELRJDV�JULGV�DUH�
HOHPHQWV�ZLWK�D�OLPLWHG�GHJUHH�RI�FRPSOH[LW\��DQG�LQIRUPDWLRQ�
DERXW� VXFFHVVIXO� RSHUDWLRQ� LV� DYDLODEOH� IURP� D� UDQJH� RI�
SLRQHHULQJ�LQVWDOODWLRQV�LQ�SUDFWLFH�>�@>�@>��@>��@��DOWKRXJK�WKH�
LQIRUPDWLRQ� FXUUHQWO\� UHPDLQV� OLPLWHG�� .QRZOHGJH� JDSV� VWLOO�
H[LVW��LQFOXGLQJ�NQRZOHGJH�DERXW�ULVN�PDQDJHPHQW�>��@��

$V� RQH� HOHPHQW� WR� EH� FRQVLGHUHG�� VRPH� ELRJDV� VWRUDJH� LV�
QHHGHG�WR�FRSH�ZLWK�IOXFWXDWLRQV�LQ�ELRJDV�JHQHUDWLRQ�RU�ELRJDV�
XWLOLVDWLRQ�� +RZHYHU�� ZKHQ� VXLWDEO\� LPSOHPHQWHG�� WKH� ELRJDV�
JULG� LWVHOI� FDQ� SURYLGH� VWRUDJH� FDSDFLW\�� ZKLFK� LQFUHDVHV� WKH�
YDOXH�RI�ELRJDV�DV�D�IOH[LEOH�HQHUJ\�FDUULHU���

,W�DOVR�QHHGV�WR�EH�FRQVLGHUHG�WKDW�ZKHQ�GLYHUWLQJ�ELRJDV�WR�
DQRWKHU� VLWH� WR� EH� YDORULVHG�� WHPSHUDWXUH� FRQWURO� RI� WKH�
DQDHURELF�GLJHVWHU�ZLOO�VWLOO�UHTXLUH�VRPH�KHDW�DW�WKH�ORFDWLRQ�RI�
WKH�ELRJDV�LQVWDOODWLRQ��8VXDOO\��VRPH�ELRJDV�ZLOO�WKHUHIRUH�VWLOO�
EH� YDORULVHG� RQ�VLWH� WR� FRYHU� WKH� KHDW� GHPDQG� �DQG� ZKHUH�
VXLWDEOH� DOVR� WKH�HOHFWULFLW\�GHPDQG��RI� WKH�DQDHURELF�GLJHVWHU�
DQG�LWV�GLUHFW�LQIUDVWUXFWXUH��3ODFHPHQW�RI�D�VPDOO�VFDOH�&+3�LQ�
GLUHFW�SUR[LPLW\�WR�WKH�$'�IDFLOLW\�LWVHOI��ZKLOH�WKH�ODUJHVW�VKDUH�
RI� ELRJDV� LV� EHLQJ� GLYHUWHG� WR� FHQWUDOL]HG� YDORULVDWLRQ�� LV� D�
FRPPRQ�DQG�VXLWDEOH�VROXWLRQ��

$VLGH� RI� PRUH� ZLGHVSUHDG� WHFKQLFDO� DQG� PDQDJHULDO�
NQRZOHGJH� DERXW� ELRJDV� JULGV�� LPSOHPHQWDWLRQ� RI� IDYRXUDEOH�
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IUDPHZRUNV� LV� WKH�PRVW�HVVHQWLDO�GULYHU� WR�D�PRUH�ZLGHVSUHDG�
DQG�VXVWDLQDEOH�DGRSWLRQ�RI�WKLV�LQWHOOLJHQW�WHFKQRORJ\�>��@>��@��
%LRJDV� JULGV� DUH� QRW� XVXDOO\� FRQVLGHUHG� HOHPHQWV� RI� WKH�
FRQQHFWHG�UHQHZDEOH�HQHUJ\�JHQHUDWLRQ�IDFLOLWLHV��EXW�DUH�UDWKHU�
VHHQ� DV� LQIUDVWUXFWXUH�� ZKLFK� LPSOLHV� WKDW� WKH\� PLJKW� QRW� EH�
FRYHUHG� E\� IXQGLQJ� SURJUDPPHV� RU� JUDQWV� WKDW� DLP� DW� PRUH�
ZLGHVSUHDG� XSWDNH� RI� UHQHZDEOH� HQHUJLHV�� 6LPLODUO\�� DPRQJ�
RWKHUV�� DWWHQWLRQ� VKRXOG� EH� SDLG� WR� HQVXULQJ� WKDW� SULRULWLVHG�
UHPXQHUDWLRQ�VFKHPHV�IRU�UHQHZDEOH�HQHUJ\��H�J��IHHG�LQ�WDULIIV�
IRU� HOHFWULFLW\� IURP� ELRJDV�� LQFOXGH� YDORULVDWLRQ� RI� ELRJDV� DW�
UHPRWH�VLWHV�DIWHU�VXSSO\�YLD�JDV�JULGV�>��@��

7KHUH� LV� DOVR� JHQHUDOO\� D� ODFN� RI� VSHFLILF� UHJXODWLRQ� IRU�
ELRJDV�QHWZRUNV��RIWHQ�WKH�UHJXODWLRQV�IRU�QDWXUDO�JDV�QHWZRUNV�
DUH�LPSRVHG��ZKLFK�PLJKW�QRW�EH�IXOO\�FRPSDWLEOH�>��@��

&OHDUO\�� LPSOHPHQWDWLRQ� RI� ORFDO� RU� UHJLRQDO� ELRJDV� JULGV�
KDV� KLJK� SRWHQWLDO� WR� HVWDEOLVK� EHQHILFLDO� OLQNV� EHWZHHQ� XUEDQ�
DUHDV�ZLWK�HQHUJ\�GHPDQG�DQG�SHUL�XUEDQ�RU�UXUDO�DUHDV�VXLWDEOH�
IRU�RSHUDWLQJ� DQDHURELF�GLJHVWLRQ�SODQWV�� WKHUHIRUH�� RQH�RI� WKH�
DGGHG�YDOXHV�RI�WKH�LPSOHPHQWDWLRQ�RI�ELRJDV�JULGV�LV�WKDW�WKH\�
VWUHQJWKHQ� XUEDQ�UXUDO� LQWHUDFWLRQV� DQG� IXUWKHUPRUH� WKDW� WKH\�
FUHDWH�WKH�RSSRUWXQLW\�WR�EULQJ�ELR�HQHUJ\�LQ�WKH�IRUP�RI�ELRJDV�
LQWR� XUEDQ� DUHDV� >��@��%HQHILWV� H[LVW� IRU� ERWK� XUEDQ� DQG� UXUDO�
VLWHV�� HFRQRPLFDOO\� EXW� DOVR� ZLWK� YLHZ� WR� ORQJ�WHUP� SRVLWLYH�
GHYHORSPHQW��

9� 6:27$1$/<6,6

7DNLQJ� LQWR�FRQVLGHUDWLRQ� WKH�SRVVLEOH�DGYDQWDJHV�EXW�DOVR�
WKH� H[LVWLQJ� FKDOOHQJHV� RI� ELRJDV� JULG� LPSOHPHQWDWLRQV�� WKH�
6:27�DQDO\VLV�LQ�)LJXUH���EULQJV�WRJHWKHU�WKH�FHQWUDO�LVVXHV�LQ�
WKLV� FRQWH[W�� 7KH� SUHVHQWHG� DQDO\VLV� FDQ� EH� XVHG� WR� IXUWKHU�
HODERUDWH�VWUDWHJLHV�IRU�VXLWDEOH�LPSOHPHQWDWLRQ�RI�ELRJDV�JULGV��
DQG� IXUWKHUPRUH�� WR� DWWUDFW�SROLF\� VXSSRUW� WR� IRVWHU� IDYRXUDEOH�
IUDPHZRUNV���

$V�RQH�UHVXOW�RI�WKH�6:27�DQDO\VLV�LW�FDQ�EH�GHGXFWHG�WKDW�
PRUH� FODULW\� LV� UHTXLUHG� DERXW� HFRQRPLF� YLDELOLW\� RI� GLIIHUHQW�
VFHQDULRV��DQG�WKDW�SRWHQWLDO�ERWWOHQHFNV��ERWK�RI�WHFKQLFDO�DQG�
HFRQRPLF� QDWXUH�� QHHG� WR� EH� H[SORUHG� LQ� PRUH� GHWDLO��
)DYRXUDEOH� UHJXODWRU\� IUDPHZRUNV� ZLOO� EH� RQH� RI� WKH� PRVW�
GHFLVLYH� HOHPHQWV� WR� LQIOXHQFH� PRUH� ZLGHVSUHDG� XSWDNH� RI�
ELRJDV�JULGV� LQ� IXWXUH��7KH� ULVN� WKDW�ELRJDV�JULGV� IDOO�EHWZHHQ�
SROLF\� ILHOGV� ZLWK� DQ� XQIDYRXUDEOH� RXWFRPH� QHHGV� VSHFLDO�
DWWHQWLRQ��

7KH�PRVW�SURPLVLQJ�RXWORRN�IRU�ELRJDV�JULGV�DSSHDUV�WR�EH�
ZLWK�VFHQDULRV�WKDW�YDOXH�KLJKO\�IOH[LEOH�VROXWLRQV�DQG��RU�ZLWK�
VFHQDULRV� WKDW� IRVWHU� GHFHQWUDOL]HG� SURGXFWLRQ� RI� UHQHZDEOH�
HQHUJ\��%RWK�DVSHFWV�DUH�HOHPHQWV�RI�D�PRUH�GLYHUVLILHG�HQHUJ\�
VHFWRU��

)LJXUH���� 6:27�DQDO\VLV�RI�ELRJDV�JULGV�
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9,� &21&/86,216

%LRJDV� JULGV� FDQ� EH� SDUWLFXODUO\� LQWHOOLJHQW� VROXWLRQV� WR�
GHOLYHU�ELRJHQLF�JDVHV��ELRJDV��ODQGILOO�JDV��WR�ZKHUH�WKH\�FDQ�
EH� YDORULVHG� DW� KLJKHVW� HIILFLHQF\�� ZKLFK� LQFUHDVHV� RYHUDOO�
VXVWDLQDELOLW\�RI�WKH�YDOXH�FKDLQ�RI�ELRJHQLF�JDVHV��%LRJDV�JULGV�
FDQ�LQFUHDVH�HFRQRPLF�YLDELOLW\�RI�$'�IDFLOLWLHV�RI�DOO�VL]HV�DQG�
FDQ�DFKLHYH�HQYLURQPHQWDO�EHQHILWV���

%DUULHUV� IRU� PRUH� ZLGHVSUHDG� LPSOHPHQWDWLRQ� VHHP� WR� EH�
WKH� UHVXOW� RI� D� FXUUHQWO\� OLPLWHG� NQRZOHGJH� EDVH� WKDW� VWLOO� KDV�
JDSV��DQG�RI� WKH�VWLOO� OLPLWHG�QXPEHU�RI�RSHUDWLRQV� LQ�SUDFWLFH�
WKDW� DUH� GRFXPHQWHG� LQ� VXLWDEOH� GHWDLO�� (FRQRPLF� YLDELOLW\� RI�
GLIIHUHQW� VFHQDULRV� DOVR� QHHGV� PRUH� GHWDLOHG� DVVHVVPHQW�� ,Q�
SDUWLFXODU�� D� FRPSUHKHQVLYH� DQG� GLYHUVLILHG� DVVHVVPHQW� RI�
SRVVLEOH� ERWWOHQHFNV�� DW� ERWK� WHFKQLFDO� DQG� HFRQRPLF� OHYHO�� LV�
QRW� \HW� DYDLODEOH�� .QRZOHGJH� JDSV� DOVR� H[LVW� ZLWK� YLHZ� WR�
HQYLURQPHQWDO�LPSOLFDWLRQV���

'HWHUPLQHG�� UHOLDEOH� DQG� FRKHUHQW� SROLF\� VXSSRUW� DQG�
LQWURGXFWLRQ�RI�IDYRXUDEOH�UHJXODWRU\�IUDPHZRUNV�DUH�UHTXLUHG�
WR�RYHUFRPH�H[LVWLQJ�EDUULHUV��%LRJDV�JULGV�ULVN�WR�IDOO�EHWZHHQ�
SROLF\� ILHOGV� DQG� WR� UHPDLQ� LQHOLJLEOH� IRU� WKH�PRVW� IDYRXUDEOH�
VXSSRUW� VFKHPHV� JUDQWHG� IRU� UHQHZDEOH� HQHUJ\� JHQHUDWLRQ��
VLQFH�WKH�ELRJDV�JULGV�DUH�RIWHQ�UHJDUGHG�DV�LQIUDVWUXFWXUH�UDWKHU�
WKDQ�DV�SDUW�RI�WKH�HQHUJ\�SURGXFWLRQ��,Q�SDUWLFXODU��ELRPHWKDQH�
VXSSRUW� VFKHPHV� VKRXOG� LQWHJUDWH� ELRJDV� JULGV�� GHOLYHU\� RI�
ELRJDV� IURP� GHFHQWUDOL]HG� SURGXFWLRQ� VLWHV� WR� FHQWUDOL]HG� JDV�
YDORULVDWLRQ� IDFLOLWLHV�� VXFK� DV� XSJUDGLQJ� WR� ELRPHWKDQH��
LQFUHDVHV� WKH� TXDQWLWLHV� RI� JDV� DYDLODEOH� IRU� KLJK�YDOXH�
YDORULVDWLRQ��DQG�FRQWULEXWHV�WR�DFKLHYLQJ�HFRQRPLHV�RI�VFDOH��

2QH� GLVWLQFWLYH� DGYDQWDJH� RI� ELRJDV� JULGV� LV� WKDW� WKH\�
IXUWKHU�LQFUHDVH�IOH[LELOLW\�RI�ELRJDV�SURGXFWLRQ�VLWHV�ZLWK�YLHZ�
WR� PDNLQJ� WKH� HQHUJ\� FDUULHU� DYDLODEOH� ZKHQ� WKHUH� LV� WKH�
FRUUHVSRQGLQJ�GHPDQG� IRU� HQHUJ\�� LQ� SDUWLFXODU� IRU� HOHFWULFLW\�
DQG�KHDW��6XFK� IOH[LELOLW\� VWUHQJWKHQV� WKH�SRVLWLRQ�RI�ELRJHQLF�
JDVHV�LQ�IXWXUH�HQHUJ\�V\VWHPV��

5()(5(1&(6

>�@ ,QWHUQDWLRQDO�(QHUJ\�$JHQF\� �,($���*OREDO� HQHUJ\� WUDQVIRUPDWLRQ�±�$�
URDGPDS�WR�������,($�SXEOLFDWLRQ��3DULV��������

>�@ 1�� 6FDUODW�� -��)�� 'DOOHPDQG�� DQG� )�� )DKO�� ³%LRJDV�� 'HYHORSPHQWV� DQG�
SHUVSHFWLYHV�LQ�(XURSH�´�5HQHZDEOH�(QHUJ\������SDUW�$���SS�����������

>�@ $��:HOOLQJHU�� -��0XUSK\�� DQG�'��%D[WHU� �HGWV����7KH�ELRJDV�KDQGERRN��
:RRGKHDG�3XEOLVKLQJ�6HULHV�LQ�(QHUJ\��:RRGKHDG�3XEOLVKLQJ��������

>�@ 7��3XOOHQ��HGW����$QDHURELF�GLJHVWLRQ�±�0DNLQJ�ELRJDV�±�0DNLQJ�HQHUJ\��
5RXWOHGJH��/RQGRQ��������

>�@ 0�� /DXHU�� DQG�'�� 7KUlQ�� ³)OH[LEOH� ELRJDV� LQ� IXWXUH� HQHUJ\� V\VWHPV²
6OHHSLQJ�EHDXW\�IRU�D�FKHDSHU�SRZHU�JHQHUDWLRQ�´�(QHUJLHV��������������
QR�������

>�@ -�� %lUQWKDOHU�� +�� %HUJPDQQ�� '�� +RUQEDFKQHU�� *�� .RQUDG�� 9��
.U\YRUXFKNR�� /�� 7DUJ\LN�.XPHU�� &�� 3LQWHU�� DQG� &�� :DUWKD��
*DVYHUVRUJXQJ� PLWWHOV� ORNDOHU� %LRJDV�0LNURQHW]H�� %XQGHVPLQLVWHULXP�
I�U�9HUNHKU��,QQRYDWLRQ�XQG�7HFKQRORJLH��9LHQQD���������LQ�*HUPDQ��

>�@ (�-��+HQJHYHOG��-��%HNNHULQJ��:�-�7��YDQ�*HPHUW��DQG�$�$��%URHNKXLV��
³%LRJDV�LQIUDVWUXFWXUHV�IURP�IDUP�WR�UHJLRQDO�VFDOH��SURVSHFWV�RI�ELRJDV�
WUDQVSRUW�JULGV�´�%LRPDVV�DQG�%LRHQHUJ\�����������SS���������

>�@ 6��.XVFK�� DQG�+��2HFKVQHU�� ³9HUJlUXQJ� ODQGZLUWVFKDIWOLFKHU� 6XEVWUDWH�
LQ� )HVWVWRIIIHUPHQWHUQ�´� LQ� )DFKDJHQWXU� 1DFKZDFKVHQGH� 5RKVWRIIH�
�)15�� �HGW���� 7URFNHQIHUPHQWDWLRQ� �� (YDOXLHUXQJ� GHV� )RUVFKXQJV�� XQG�
(QWZLFNOXQJVEHGDUIV��*�O]RZHU�)DFKJHVSUlFKH��YRO������������SS������
������LQ�*HUPDQ��

>�@ 6�� .XVFK�� 0HWKDQLVLHUXQJ� VWDSHOEDUHU� %LRPDVVHQ� LQ� GLVNRQWLQXLHUOLFK�
EHWULHEHQHQ� )HVWVWRIIIHUPHQWDWLRQVDQODJHQ�� 3K'� WKHVLV�� 8QLYHUVLW\� RI�
+RKHQKHLP��+HUEHUW�8W]�9HUODJ��0XQLFK���������LQ�*HUPDQ��

>��@ '�� 'HXEOHLQ�� DQG� $�� 6WHLQKDXVHU� �HGWV���� %LRJDV� IURP� ZDVWH� DQG�
UHQHZDEOH� UHVRXUFHV�� $Q� LQWURGXFWLRQ�� 6VFRQG� HGLWLRQ�� :LOH\ 9&+�
9HUODJ��������

>��@ 0��.|WWQHU��6��.XVFK��$��.DLVHU��'��'|UULH�� DQG�'��&ROOLQV��(FRQRPLF�
PRGHOOLQJ�RI�DQDHURELF�GLJHVWLRQ��ELRJDV�LQVWDOODWLRQV�LQ�D�UDQJH�RI�UXUDO�
VFHQDULRV�LQ�&RUQZDOO��&RUQZDOO�$JUL�)RRG�&RXQFLO��������

>��@ )DFKDJHQWXU�1DFKZDFKVHQGH�5RKVWRIIH��)15���*XLGH�WR�%LRJDV���)URP�
SURGXFWLRQ�WR�XVH��)15��*�O]RZ��*HUPDQ\��������

>��@ 6��.XVFK��³%LRJDV�JULGV�±�$Q�LQWHOOLJHQW�HOHPHQW�LQ�HIILFLHQW�XWLOLVDWLRQ�
RI� UHQHZDEOH� HQHUJ\�´� $56$� $GYDQFHG� 5HVHDUFK� LQ� 6FLHQWLILF� $UHDV�
������SS�������������

>��@ 5�� (UOHU�� Ä'H]HQWUDOH� %LRJDVQHW]H�³� 3URFHHGLQJV� Ä*DVWHFKQLVFKHV�
.ROORTXLXP³�RI�'%,��*DVWHFKQRORJLVFKHV�,QVWLWXW�LQ�)UHLEHUJ��*HUPDQ\��
�������LQ�*HUPDQ��

>��@ 6�� .XVFK�� 0�� $]RGDQORR�� $�� )UDQN�� *�� +DIQHU�� -�� %DFKOHU�� DQG� 0��
.UDQHUW��³,QWHUGLVFLSOLQDU\�DSSURDFKHV�WR�DGYDQFHV�LQ�VXVWDLQDEOH�ELRJDV�
SURGXFWLRQ� LQ� (XURSH�´� 3URFHHGLQJV� RI� WKH� ,QWHUQDWLRQDO� &RQJUHVV�
³3URJUHVV� LQ� %LRJDV� ,,� ±� %LRJDV� SURGXFWLRQ� IURP� DJULFXOWXUDO� ELRPDVV�
DQG�RUJDQLF�UHVLGXHV´�LQ�6WXWWJDUW��������SS���������
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