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(QHUJ\�5HVRXUFHV
+XPDQV�KDYH�EHHQ�KDUYHVWLQJ�HOHFWULFLW\�DQG�HQHUJ\�IURP�QDWXUDO�

UHVRXUFHV�IRU�RYHU�D�KXQGUHG�\HDUV��7KLV�HOHFWULFLW\�LV��RU�FDQ�EH��XVHG�IRU�
DOPRVW�HYHU\WKLQJ�ZH�NQRZ WRGD\��IURP�FRPPXQLFDWLRQ�DQG�OLJKWLQJ�WR�FRRNLQJ�
DQG�WUDQVSRUWDWLRQ��+RZHYHU��QRW�DOO�HOHFWULFLW\�LV�SURGXFHG�LQ�WKH�VDPH�

(QHUJ\�UHVRXUFHV�DUH�W\SLFDOO\�VHSDUDWHG�E\�KRZ�LW�LV�JHQHUDWHG��
UHQHZDEOH DQG�QRQ�UHQHZDEOH��5HQHZDEOH HQHUJ\�UHVRXUFHV�JHQHUDWH
HOHFWULFLW\�IURP�VRXUFHV�WKDW�GR�QRW�UXQ�RXW��RU�WKDW�FDQ�EH�UHQHZHG�TXLFNO\��
+\GURSRZHU�JHQHUDWHV�HOHFWULFLW\�IURP�PRYLQJ�ZDWHU��ZKLFK�LV�YHU\�UHOLDEOH�²
ULYHUV�UDUHO\�GU\�XS��DQG�WLGHV�DQG�ZDYHV�NHHS�PRYLQJ��1RQ�5HQHZDEOH HQHUJ\�
UHVRXUFHV�JHQHUDWH�HOHFWULFLW\�IURP�VRXUFHV�WKDW�FDQQRW�EH�TXLFNO\�RU�HDVLO\�
UHQHZHG��&RDO�DQG�SHWUROHXP�WDNH�PLOOLRQV�RI�\HDUV�WR�IRUP�IURP�GHDG�OLIH��DQG�
KDYH�OLPLWHG�DPRXQWV�RQ�(DUWK��(YHQWXDOO\�WKHVH�´IRVVLO�IXHOVµ��HQHUJ\�VRXUFHV�
IRUPHG�IURP�ORQJ�GHDG�OLIH� ZLOO�UXQ�RXW�ZLWK QR�ZD\�WR UHQHZ�WKHP�

$QRWKHU�IDFWRU�WR�WKLQN�DERXW�ZLWK�KRZ HOHFWULFLW\�LV�SURGXFHG�LV�KRZ�HDFK�
VRXUFH�DIIHFWV�WKH�HQYLURQPHQW�DURXQG�XV��0RVW�UHQHZDEOH�VRXUFHV�RI�HQHUJ\�GR�
QRW�HPLW�JUHHQKRXVH�JDVHV� FKHPLFDOV�LQ�WKH�DLU�WKDW�FDSWXUH�VXQOLJKW�DQG�ZDUP�
DWPRVSKHUH� 7KHVH�DUH�LPSRUWDQW�EHFDXVH��ZLWK�HQRXJK�JUHHQKRXVH�JDVHV�LQ�WKH�
DWPRVSKHUH��LW�FDQ�EHFRPH�ZDUP�XQQDWXUDOO\� D�SURFHVV�FDOOHG�JOREDO�ZDUPLQJ��$OO�
IRVVLO�IXHOV�UHOHDVH�WKHVH�FKHPLFDOV ZKHQ�WKH\�DUH�EXUQW��FRDO��RLO��SHWUROHXP��
JDVROLQH��DQG�QDWXUDO�JDV� &RPPRQ�JUHHQKRXVH�JDVHV�DUH�FDUERQ�GLR[LGH� PHWKDQH��
DQG�ZDWHU�YDSRU��)XUWKHUPRUH��PLQLQJ�IRU�FHUWDLQ�UHVRXUFHV��VXFK�DV�FRDO��FDQ�
GDPDJH�WKH�HQYLURQPHQW�
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5HQHZDEOH�5HVRXUFHV DUH�UHVRXUFHV�WKDW�DUH�
UHQHZHG�QDWXUDOO\�ZLWKLQ�D�KXPDQ�OLIHVSDQ��7KH�VXQ��
ZLQG��K\GURSRZHU��ELRHQHUJ\��DQG�JHRWKHUPDO�DUH�DOO�
UHQHZHG�VR�WKDW�SHRSOH�FDQ�XVH�WKHP�DJDLQ�DQG�DJDLQ�
ZLWKRXW�WKHP�UXQQLQJ�RXW� +RZHYHU��VRPH�RI�WKHVH�
VRXUFHV�FDQ�EH�FRQVLGHUHG�WR�EH�OLPLWHG�EHFDXVH�RI�
KRZ�WKH\�JHQHUDWH�HOHFWULFLW\��WKH�ZLQG�LVQ·W�DOZD\V�
EORZLQJ��WKH�VXQ�LVQ·W�DOZD\V�VKLQLQJ��DQG�ULYHUV�FDQ�GU\�XS��7KHUH�DUH�DUHDV��WKRXJK��WKDW�DUH�NQRZQ�IRU�WKHLU�ZLQG��VXQ��DQG�ZDWHU��1HYDGD�
DQG�7H[DV�DUH�NQRZQ�IRU�EHLQJ�VXQQ\��DQG�GHFUHDVH�WKH�OLPLWV�RI�VRODU�SRZHU�EHFDXVH�FORXGV�UDUHO\�EORFN�WKH�VXQ�LQ WKHVH�DUHDV�

:LQG HQHUJ\�SURGXFHV�HOHFWULFLW\�
WKURXJK�WKH�ZLQG�WXUQLQJ�WKH�EODGHV�
RQ�WKHVH�WRZHUV��7KH�EODGHV�VSLQ�
WXUELQHV��SURGXFLQJ�HOHFWULFLW\��7KLV�
PHWKRG�ZRUNV�EHVW�LQ�ZLQG\�DUHDV��DQG�
SURGXFHV�DEVROXWHO\�QR�FDUERQ�GLR[LGH�
RU�PHWKDQH�

+\GURHOHFWULF HQHUJ\��RU�K\GUR�
SRZHU��LV�JHQHUDWHG�E\�ZDWHU�
PRYLQJ�WKURXJK�WKH�SRZHU�SODQW��
*UDYLW\�DOZD\V�SXOOV�ZDWHU�GRZQ��
IURP�WKH�PRXQWDLQV�WR�WKH�VHD��
FDXVLQJ�ZDWHU�WR�PRYH��,Q�WKH�
SODQW��PRYLQJ�ZDWHU�VSLQV�
JHQHUDWRUV��ZKLFK�SURGXFH�
HOHFWULFLW\�

6RODU SRZHU�SURGXFHV�
HOHFWULFLW\�WKURXJK�VRODU�SDQHOV�
FRQYHUWLQJ VXQOLJKW�GLUHFWO\�WR�
HOHFWULFLW\��,W�LV�FRQVLGHUHG�
´FOHDQµ�EHFDXVH�VRODU�SDQHOV�
SDVVLYHO\�SURGXFH�HOHFWULFLW\�
ZLWKRXW�UHOHDVLQJ�FDUERQ�
GLR[LGH�RU�PHWKDQH�

*HRWKHUPDO HQHUJ\�FDQ�SURGXFH�
HOHFWULFLW\�E\�SXPSLQJ�ZDWHU�WR�
KRW�DUHDV�LQ�WKH�(DUWK·V�FUXVW��
7KHUH��WKH�ZDWHU�LV�KHDWHG�WR�
VWHDP��UXQV�XS�SLSHV�WR�WKH�
VXUIDFH��ZKHUH�LW�WXUQV�WXUELQHV�
DQG�SURGXFHV�HOHFWULFLW\�

%LRPDVV HQHUJ\�JHQHUDWHV�HOHFWULFLW\�WKURXJK�OLIH��ZRRG��FRUQ��HWF��7KLV�PDWHULDO�FDQ�EH�
EXUQW�GLUHFWO\�RU�URWWHG�IRU�PHWKDQH��D�IXHO�VRXUFH��&RRNLQJ�RLOV��VXFK�DV�YHJHWDEOH�RLO��DUH�
QRUPDOO\�JHQHUDWHG�IURP�SODQWV��DQG�FDQ�EH�XVHG�DV�IXHOV�LQ�DGDSWHG�HQJLQHV��WKLV�PHDQV�
WKDW�VRPH�FDUV�FDQ�UXQ�RQ�WKH�GHHS�IU\LQJ�RLOV�XVHG�IRU�IUHQFK�IULHV�
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1RQ�5HQHZDEOH 5HVRXUFHV�DUH HQHUJ\�UHVRXUFHV�DUH�QRW�UHQHZHG�DV�TXLFNO\�DV�ZH�XVH�
WKHP��LI�WKH\�UHQHZ�DW�DOO� ([FHSW�IRU�QXFOHDU��WKHVH�UHVRXUFHV�DUH SURGXFHG�TXLFNO\��
HDVLO\��DQG�FKHDSO\��DUH�UHODWLYHO\�FRVW�HIIHFWLYH��DQG�SROOXWH�WKH�HQYLURQPHQW��UHOHDVLQJ
JUHHQKRXVH�JDVHV��FDXVLQJ�JOREDO�ZDUPLQJ��DQG�VRPH�UHOHDVH�FKHPLFDOV�WKDW�FDXVH�DFLG�UDLQ��
7KH�SURGXFWLRQ�RI�WKHVH�HQHUJ\�VRXUFHV�LQYROYHV�PLQLQJ��FRDO DQG�QXFOHDU��RU�GULOOLQJ��RLO�
DQG�QDWXUDO�JDV���ZKLFK�FDQ�EH�KDUP�WKH�DUHDV�DURXQG�WKH�SURGXFWLRQ�VLWHV� ´)RVVLO�IXHOVµ�
�RLO��QDWXUDO�JDV��DQG�FRDO���IRUPHG�IURP�ORQJ�GHDG�OLIH��DUH�OLPLWHG�LQ�YROXPH�RQ�(DUWK��
PHDQLQJ�WKDW�RQH�GD\�WKHVH�IXHOV�ZLOO�EH XVHG�XS� 1XFOHDU�LV�FRQVLGHUHG�QRQ�UHQHZDEOH�
EHFDXVH�WKH�UDGLRDFWLYH�PDWHULDOV�XVHG�GR�QRW�UHQHZ�DW�DOO��EXW�JHQHWDWHV�HOHFWULFLW\�LQ�D�
XQLTXH�ZD\��XQVWDEOH�HOHPHQWV�DUH�PLQHG�DQG XVHG�WR�KHDW�ZDWHU��WXUQLQJ�WXUELQHV�WR�SURGXFH�HOHFWULFLW\� 1XFOHDU IDFLOLWLHV�DUH�ODUJH��
H[SHQVLYH�LQYHVWPHQWV�WKDW�SD\�RXW�ZLWK�HOHFWULFLW\�RYHU�WLPH��VR�WKH\�DUH�QRW�DV�FKHDS��EXW�KDYH�PRUH�IXHO�DQG�SRWHQWLDO�WKDQ�IRVVLO�IXHOV�

&RDO LV�IRXQG�XQGHUJURXQG��
IRUPHG�IURP�WKH�SUHVVXUL]HG�DQG�
KHDWHG�UHPDLQV�RI�GHDG�SODQWV��,W�
EXUQV�DW�KLJK�WHPSHUDWXUHV��
ZKLFK�KDV�EHHQ�XVHIXO�LQ
WUDQVSRUWDWLRQ��WUDQVSRUWDWLRQ��
DQG�SURGXFWLRQ�RI�HOHFWULFLW\��
+RZHYHU��EXUQLQJ�FRDO�SURGXFHV�

VLJQLILFDQW�DPRXQWV�RI�FDUERQ�GLR[LGH��D�JUHHQKRXVH�JDV��DORQJ�ZLWK�
RWKHU�SROOXWDQWV��FDXVLQJ�JOREDO�ZDUPLQJ�DQG�DFLG�UDLQ� 0LQLQJ��DV�WKH�
SLFWXUH�VKRZV��FDQ�UHPRYH�DQ\�YHJHWDWLRQ�LQ�WKH�DUHD� 7KLV�PHDQV�WKDW�
FRDO�LV�D�YHU\�HQYLURQPHQWDOO\�GDPDJLQJ�HQHUJ\�VRXUFH�

2LO��RU�SHWUROHXP��LV�SURGXFHG�E\�GULOOLQJ�D�SLSH�LQWR�DQ�RLO�ULFK�URFN�
OD\HU��8VLQJ�YDULRXV�WHFKQLTXHV��ZH�FDQ�GUDZ�WKLV�RLO�XS�WKH�SLSH��DQG�
WR�WKH�VXUIDFH��2LO��OLNH�FRDO��SURGXFHV�SOHQW\�RI�FDUERQ�GLR[LGH�DQG�
SROOXWDQWV�ZKHQ�EXUQW��FDXVLQJ�JOREDO�ZDUPLQJ�DQG�DFLG�UDLQ��2LO�FDQ�
OHDN�IURP�SLSHV�DQG�GULOO�VLWHV��ZKLFK�FDQ�FDXVH PRUH�HQYLURQPHQWDO�
GDPDJH DQG�SUREOHPV�IRU�OLIH� 2LO�LV�ZKDW�JDVROLQH�LV�PDGH�IURP��
JDVROLQH��ZKHQ�EXUQHG�LQ�FDUV��SURGXFHV�FDUERQ�GLR[LGH�

1DWXUDO�JDV�LV�D�IRVVLO�
IXHO�DQG�D�IODPPDEOH�
JDV� IUHTXHQWO\�XVHG�
IRU�OLJKWLQJ��FRRNLQJ��
DQG��PRUH�UHFHQWO\��
YHKLFOHV��,W�LV�
SURGXFHG�LQ�D�VLPLODU�
PDQQHU�WR�RLO��ZH�GULOO�D�SLSH�WR�URFN�WKDW�FRQWDLQV�WKH�QDWXUDO�JDV��DQG�
ZH�SLSH�LW�XS��1DWXUDO�JDV�LV�SULPDULO\�FRPSRVHG�RI�PHWKDQH��DQG�
SURGXFHV�FDUERQ�GLR[LGH�ZKHQ�EXUQW��1DWXUDO�JDV�LV�FRQVLGHUHG�´FOHDQµ�
EHFDXVH��ZKLOH�LW�VWLOO�FDXVHV�JOREDO�ZDUPLQJ�LI�LW�OHDNV�RU�LV�EXUQW��LW�LV�
QRW�DV�SROOXWLQJ�DV�RWKHU�IRVVLO�IXHOV�

1XFOHDU SRZHU�XVHV�
UDGLRDFWLYH�PDWHULDOV�
WR�KHDW�XS�ZDWHU��
7KHVH�PDWHULDOV�DUH�
PLQHG��EXW�FRQWDLQ�
JUHDW�DPRXQWV�RI�
UDGLRDFWLYH�HQHUJ\�
ZKLFK�LV UHOHDVHG�
WKURXJK�ILVVLRQ��ODUJHU�HOHPHQWV�DUH�VSOLW�LQWR�VPDOOHU�RQHV��
FRQYHUWLQJ�PDVV�LQWR�HQHUJ\��:KLOH�WKHVH�FDUU\�VRPH�ULVN�RI�WKH�
UHOHDVH�RI�GDQJHURXV�UDGLRDFWLYLW\��WKH\�DUH�JHQHUDOO\�FRQVLGHUHG�WR�
EH�VDIH��DQG�KDYH�SRWHQWLDO�IRU�JHQHUDWLQJ�ODUJH�DPRXQWV�RI�HQHUJ\�


