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7KH�HYROXWLRQ�RI�WKH�DONDOLQH�UDZ�PDWHULDOV�XVHG�LQ�JODVV�PDNLQJ�IROORZV�YHU\�FORVHO\�WKH�HYROXWLRQ�RI�

LQGXVWULDO�FKHPLVWU\�VLQFH� WKH�HQG�RI� WKH�;9,,,
WK�
FHQWXU\��$IWHU� WKH�QHFHVVDU\�SXULILFDWLRQ�RI�QDWXUDO�VRGD�

DVK� GXH� WR� PDUNHW� UHTXLUHPHQWV� IRU� D� ZKLWHU� JODVV�� WKH� )UHQFK� UHYROXWLRQ� DQG� WKH� IROORZLQJ� HYHQWV�

DFFHOHUDWHG�WKH�WUDQVLWLRQ�WRZDUGV�V\QWKHWLF�VRGLXP�FDUERQDWH�SURGXFHG�E\�WKH�/HEODQF�SURFHVV�GXULQJ�WKH�

;,;
WK
� FHQWXU\��7KH�FRVW�RI� WKLV� LQGXVWULDO� UDZ�PDWHULDO� LQGXFHG�JODVVPDNHUV�SURGXFLQJ�QRQ�ZKLWH�JODVVHV�

OLNH�ERWWOH�JODVV�WR�XVH�HLWKHU�WKH�ROG�LPSXUH�PDWHULDOV�RU�PL[WXUHV�RI�VRGLXP�FKORULGH�DQG�VRGLXP�VXOSKDWH��

SUHFXUVRU� RI� VRGLXP� FDUERQDWH� LQ� WKH�/HEODQF� SURFHVV�� 6RGLXP� VXOSKDWH� LWVHOI�ZDV�ZLGHO\� XVHG� LQ� SODWH�

JODVV�IDFWRULHV�ZKHQ�LW�ZDV�XQGHUVWRRG�WKDW�WKH�FRORUDWLRQ�LW�SURGXFHG�LQ�JODVV�ZDV�GXH�WR�LURQ� LPSXULWLHV�

DQG�FRXOG�EH�UHPRYHG�E\�D�FKHPLFDO�SURFHVV�DQG��PRUH�LPSRUWDQW��WKDW�LWV�UHDFWLRQ�ZLWK�VLOLFD�ZDV�SRVVLEOH�

ZKHQ� FDUERQ� ZDV� DGGHG� WR� WKH� EDWFK�� 7KH� GLVFRYHU\� RI� WKH� 6ROYD\�SURFHVV� DW� WKH� HQG� RI� WKH� FHQWXU\�

SURYLGHG�D�FKHDSHU�LQGXVWULDO�VRGLXP�FDUERQDWH�DQG�WKH�FKDQJH�IURP�DOO�WKH�SUHYLRXV�IRUPV�RI�DONDOLQH�UDZ�

PDWHULDO�WR�WKH�QHZ�RQH�ZDV�FRPSOHWHG�EHIRUH�WKH�HQG�RI�WKH�ILUVW�KDOI�RI�WKH�;;
WK
�FHQWXU\��

,QWURGXFWLRQ�

´8QWLO� WKH� EHJLQQLQJ� RI� WKLV� FHQWXU\� �WKH� ;,;WK��� WKH� PDQXIDFWXULQJ� WHFKQLTXHV� ZHUH�
OLPLWHG� WR� D� YHU\� VPDOO� QXPEHU� RI� HOHPHQWV��ZRRG�ZDV� WKH� RQO\� IXHO��ZRRG� DVKHV�� SRWDVK��
OHDG�R[LGH�DQG�VLOLFD�ZHUH�DOPRVW�DORQH�LQWURGXFHG�LQWR�WKH�JODVV�EDWFK���

%XW�� VLQFH� WKH� GD\� ZKHQ� VFLHQFH� WRRN� KROG� RI� WKLV� LQGXVWU\�� DQG� WKDW� GLVWLQJXLVKHG�
VFLHQWLVWV� RI� RXU� WLPH� ZHUH� DEOH� WR� GHWHUPLQH� SUHFLVH� YLWULILFDWLRQ� UXOHV�� LW� PDGH� VXFK�
SURJUHVVHV�WKDW�LWV�SURGXFWV�UHDFKHG�D�YHU\�KLJK�OHYHO�RI�FRPSOHWLRQ��

)URP� RQH� VLGH�� GHYHORSPHQW� RI� KHDW� WKHRU\� JDYH� JODVV�PDQXIDFWXUHUV�PDQ\� NLQGV� RI�
IXHOV�DQG�YDULRXV�KHDWLQJ�V\VWHPV��IURP�DQRWKHU�SDUW��FKHPLVWU\�FUHDWHG�QHZ�UDZ�PDWHULDOV��
RQHV�PRUH�SURILWDEOH�WKDQ�WKH�RWKHUV�DQG�KHOSHG�WKH�JODVVPDNHUV�WR�GLVFRYHU�WKHP�µ�ZURWH�
3LHUUH�)ODPP�LQ��������

$PRQJ�WKH�QHZ�UDZ�PDWHULDOV�FUHDWHG�E\�LQGXVWULDO�FKHPLVWU\�GXULQJ�WKH�;,;WK�FHQWXU\�
DUH�DONDOLV��HVVHQWLDO�WR�WKH�JODVVPDNHUV�DV�´JODVV�LV�D�SRWDVK��VRGD�RU�OHDG�EDVHG�VLOLFDWH�DQG�
VLOLFD�DORQH�LV�LPSRVVLEOH�WR�PHOW�DW�WKH�KLJKHVW�WHPSHUDWXUH�RI�RXU�IXUQDFHV��1HYHUWKHOHVV�LW�
EHFRPHV� IXVLEOH� ZKHQ�PL[HG� ZLWK� VXEVWDQFHV�� ZKLFK� KDYH� D� JUHDW� DIILQLW\� ZLWK� LW� DW� KLJK�
WHPSHUDWXUH��LWV�PROHFXOHV�RSHQ�DQG�HQWHU�D�FRPELQDWLRQ�ZLWK�WKHP��IRUPLQJ�VLOLFDWHV��

7KH�VXEVWDQFHV�PRVWO\�XVHG� LQ�JODVV�PDNLQJ�DUH�SRWDVK�� VRGD�DVK�DQG� OHDG��EHFDXVH�RI�
WKH�SURSHUW\�WKH\�VKRZ�WR�PHOW�VLOLFD��WKH\�DUH�FDOOHG�¶IOX[HVµ�E\�WKH�JODVV�PDNHUVµ�

�

%HIRUH�LQGXVWULDO�FKHPLVWU\�

7KH�ROGHVW�IOX[�LV�QDWURQ��WKH�QDWXUDO�VRGLXP�FDUERQDWH�IRXQG�LQ�WKH�0LGGOH�(DVW�VDOW�ODNHV��
,W�ZDV�XVHG�DOO�DURXQG�WKH�0HGLWHUUDQHDQ�6HD��WKH�EXON�JODVV�EHLQJ�HYHQWXDOO\�PHOWHG�LQ�6\ULD��
(J\SW�RU�/HEDQRQ�DQG� LPSRUWHG�DV�D� UDZ�PDWHULDO�E\�FUDIWVPHQ� LQ�ZHVWHUQ�(XURSH��4XLWH�
HDUO\� LQ�KLVWRU\�JODVVPDNHUV�XQGHUVWRRG�WKDW�DVKHV�FRXOG�EH�XVHG�DV� IOX[HV�DV�WKH\�ZHUH�IRU�
ZDVKLQJ��7KH�W\SH�RI�SODQWV�ZKLFK�ZHUH�EXUQW��GHSHQGHG�RQ�WKH�ORFDWLRQ�RI�WKH�JODVV�IDFWRU\��
JURXQG�SODQWV�RU�VHD�SODQWV��JLYLQJ�UHVSHFWLYHO\�SRWDVK�DQG�VRGD�DVK��



3RWDVK�

´$VKHV� FRPLQJ� IURP� WKH� FRPEXVWLRQ� RI�ZRRG�RU�RWKHU� SODQWV� DUH� VRPHWLPHV�GLUHFWO\�
XVHG�DV�IOX[HV�LQ�D�IHZ�JODVV�IDFWRULHV�ORFDWHG�LQ�SODFHV�ZKHUH�ZRRG�LV�FKHDS��7KRVH�DVKHV�DUH�
PRUH�RU�OHVV�ULFK�LQ�SRWDVK��GHSHQGLQJ�RQ�WKH�SODQWV�WKH\�FRPH�IURP��WKH�VRLO�WKH\�JURZ�RQ�
DQG� WKH� WLPH�RI� WKH�\HDU� WKH\�ZHUH�FXW�µ� ��´7KH�\RXQJHVW�SDUWV�RI� D� WUHH�JLYH�PRUH�SRWDVK�
WKDQ�ROG�RQHV�� VWHPV�PRUH� WKDQ�EUDQFKHV�DQG�KHUEDFHRXV�SODQWV�PRUH� WKDQ� OLJQHRXV�RQHV��
7KH� EDUNV� \LHOG� PRUH� DVKHV� WKDQ� ZRRG�� EXW� WKRVH� DVKHV� DUH� SRRUHU� LQ� SRWDVK�>«@� ����
NLORJUDPV�RI�RDN��EHHFK��KRUQEHDP�RU�DVSHQ�ZRRG��WUXQNV�DQG�EUDQFKHV��\LHOG�URXJKO\�ó�RI�
DVKHV�� IURP�ZKLFK� DUH� H[WUDFWHG� ���� WR� ���� JUDPV� RI� SRWDVK� VDOLQH��(OGHU� WUHH�� ODEXUQXP��
PXOEHUU\� WUHH�� KD]HO� WUHH� JLYH� �� WR� �� NLORJUDPV� RI� DVKHV� DQG� ���� WR� ���� JUDPV� RI� VDOLQH��
3RWDWR��EXFNZKHDW��UDSH��SRSS\��QHWWOH�RU�WKLVWOH�VWDONV�\LHOG���WR����NLORJUDPV�RI�DVKHV�µ�
$VKHV�XVHG� LQ�WKH�VDPH�DPRXQW�ZRXOG�QRW�DFKLHYH�WKH�VDPH�UHVXOW��DV�WKH\�GR�QRW�FRQWDLQ�
WKH�VDPH�DPRXQW�RI�VDOWV�ZKDWHYHU�WKH�SODQWV���
�
0DL]H�VWDONV�� ������� 6XQIORZHU� ������� 9LQH�VKRRWV� �������
:LOORZ� ������ (OP�WUHH� ������� 2DN� �������
$VSHQ� ������ %HHFK�WUHH� ������� )HUQ��LQ�DXJXVW�� �������

7DEOH���±�6DOW�FRQWHQW�LQ�YDULRXV�SODQWV�RU�WUHHV�

7KH�FKHPLFDO�FRPSRVLWLRQ�RI�WKH�VDOWV� WKHPVHOYHV�DUH�YHU\�GLIIHUHQW�IURP�RQH�DQRWKHU��$Q�
DQDO\VLV�RI�DVKHV�PDGH�LV�JLYHQ�E\�)RQWHQHOOH��IRU�FRUQ�VWUDZ���
�
3RWDVK� ����� 3RWDVVLXP�VXOSKDWH� �� 6LOLFD� �����
3RWDVVLXP�SKRVSKDWH� �� $ONDOLQH�HDUWK�SKRVSKDWHV� ���� 0HWDO�R[LGHV� ��
3RWDVVLXP�FKORULGH� �� $ONDOLQH�HDUWK�FDUERQDWHV� �� /RVVHV� ����

7DEOH���±�&KHPLFDO�FRPSRVLWLRQ�RI�FRUQ�VWUDZ�DVKHV�

$VKHV� IURP� JURXQG� SODQWV� KDYH� D� TXLWH� KLJK� FRQWHQW� LQ� DONDOLQH� HDUWK� SKRVSKDWHV� DQG�
FDUERQDWHV��,W�H[SODLQV�WKH�KLJK�&D�DQG�3�FRQWHQWV�RI�WKH�ROG�JODVVHV�WKRXJK�WKRVH�HOHPHQWV�
ZHUH�UDUHO\�LQWHQWLRQDOO\�LQWURGXFHG�LQWR�WKH�EDWFK�LQ�WKRVH�GD\V��%XW�WKH�DONDOL�FDUERQDWH��WKH�
UHDOO\�HIILFLHQW�IOX[��FRQWHQW�LV�VRPHWLPHV�YHU\�ORZ��

,Q� IDFW�� YHU\� RIWHQ� WKH� JODVVPDNHU� XVHV� KLV� RZQ� DVKHV� ZKHQ� XVLQJ� ZRRG� DV� IXHO� LQ� WKH�
IXUQDFH��,Q�WKLV�FDVH��KLV�DLP�LV�WR�EXUQ�KLV�ZRRG�VR�DV�WR�JHW�WKH�KLJKHVW�WHPSHUDWXUH�ZLWK�
WKH�VPDOOHVW�TXDQWLW\�RI�ZRRG�DQG�QRW�WR�REWDLQ�DV�JRRG�DVKHV�DV�KH�FDQ��

,I�KH�LV�D�ERWWOH�JODVVPDNHU��KH�FDQ�XVH�WKH�FUXGH�DVKHV�LQ�KLV�EDWFK�DIWHU�KDYLQJ�VWURQJO\�DQG�
IRU�D�ORQJ�WLPH�FDOFLQDWHG�WKHP�WR�HOLPLQDWH�WKH�UHVLGXDO�FKDUFRDO��$IWHUZDUGV�WKH\�DUH�VLHYHG�
WR�VHSDUDWH�VPDOO�VWRQHV��DQG�HYHQ�FKDUFRDO�ZKLFK�ZRXOG�QRW�KDYH�EHHQ�EXUQW��7KHQ�KH�VWLOO�
KDV�WR�IULW�WKH�EDWFK�SUHSDUHG�ZLWK�WKRVH�DVKHV��,Q�WKH�QHLJKERXUKRRG�RI�ODUJH�FLWLHV��ERWWOH�
JODVVPDNHUV� XVH� ´FKDUUpHVµ�� L�H�� DVKHV� XVHG� E\� ODXQGU\PHQ� IRU� ZDVKLQJ�� 1DWXUDOO\� WKRVH�
´FKDUUpHVµ�DUH�QRW�YHU\�ULFK�LQ�DONDOLV�EXW�WKH\�VWLOO�KHOS�WKH�YLWULILFDWLRQ���

,I�RQH�ZDQWHG�WR�PDNH�ZKLWH�JODVV��WKH�DVKHV�KDG�WR�EH�SXULILHG���DIWHU�FRPSOHWH�FDOFLQDWLRQ��
OHDFKLQJ� RI� WKH� DVKHV� \LHOGV� WKH�ZDWHU� VROXEOH� VDOWV�ZKLFK�ZHUH� NQRZQ� DV� VDOLQH� DQG�ZHUH�
PDLQO\�SRWDVVLXP�FDUERQDWH��WKH�LQVROXEOH�VDOWV�EHLQJ�SUHFLSLWDWHG��

�



6RGD�DVKHV�

%HIRUH�WKH�)UHQFK�UHYROXWLRQ��VRGD�DVK�ZDV�WKH�UHVXOW�RI�WKH�FDOFLQDWLRQ�RI�VHDZHHGV�DQG�
RWKHU�PDULQH�SODQWV�FRQWDLQLQJ�1D&O��,Q�(XURSH��WKH�EHVW�VRGD�DVKHV�FDPH�IURP�6SDLQ��7KH\�
ZHUH�SUHSDUHG�IURP�SODQWV�FDOOHG�6RGD��$V�D�UXOH�WKH�0HGLWHUUDQHDQ�VRGD�DVKHV�KDG�D�EHWWHU�
UHSXWDWLRQ� WKDQ� WKRVH� FRPLQJ� IURP� WKH� $WODQWLF� 2FHDQ� FRDVWV� ZKLFK� ZHUH� PDGH� ZLWK�
VHDZHHGV��OLNH�NHOS�LQ�(QJODQG��$Q�DQDO\VLV�RI�NHOS�DVK�LV�JLYHQ�LQ�*��%RQWHPSV�·V�ERRN��

6RGLXP�FDUERQDWH� �� &DOFLXP�VXOSKDWH� �� 3RWDVVLXP�VXOSKDWH� ���
&KDUFRDO� �� &DOFLXP�FDUERQDWH� ��� :DWHU� ���
6LOLFD� �� 6RGLXP�FKORULGH� ��� � �

7DEOH�����&KHPLFDO�FRPSRVLWLRQ�RI�(QJOLVK�NHOS�

7KH� DPRXQW�RI� VRGLXP�FDUERQDWH�ZDV�XVXDOO\�YHU\� IOXFWXDWLQJ� LQ� WKRVH� UDZ�PDWHULDOV��7KH�
DQDO\VLV�EHLQJ�REYLRXVO\�LPSRVVLEOH��WKH�JODVVPDNHU�XVXDOO\�KDG�D�UHFLSH�WR�MXGJH�WKH�VRGD�DVK�
TXDOLW\�´$V�D�UXOH��WKH�EHVW�>VRGD�DVKHV@�DUH�GDUN�JUH\�DQG�GR�QRW�FRQWDLQ�WRR�PXFK�FKDUFRDO��
7R�WKRVH�PHDQV�RI�MXGJLQJ�VRGD�DVKHV�E\�WKHLU�DVSHFW��RQH�FDQ�DGG�WKH�XVH�RI�RQH·V�QRVH�DQG�
WRQJXH��SXW�RQ�RQH·V� WRQJXH�� >WKH\�KDYH� WR�SUHVHQW@�D� FOHDU�DQG�SXQJHQW�FDXVWLFLW\�ZLWKRXW�
DQ\� ELWWHUQHVV�� $W� ODVW�� VRPH� VDOLYD� LV� SXW� RQ� D� SLHFH� RI� VRGD� DVK� DQG� LI� DQ� KHSDWLF� VPHOO�
GHYHORSV��LW�LQGLFDWHV�WKH�SUHVHQFH�RI�VXOSKLGHV��VLJQ�RI�D�OHVVHU�TXDOLW\�VRGD�DVK�µ�

:KHQ�JODVVPDNHUV�ZDQWHG�WR�SUHSDUH�ZKLWH�JODVVHV�WKH\�KDG�WR�OHDFK�WKH�PL[WXUH�RI�VDOWV�WR�
REWDLQ�� DV� LQ� WKH� FDVH� RI� SRWDVK�� WKH� VRGLXP� VDOWV� DORQH��7KH� EHVW� 6SDQLVK� VRGD� DVK�� DIWHU�
OHDFKLQJ��JDYH�DURXQG������RI�VRGLXP�VDOWV��D�PL[WXUH�RI����WR������RI�VRGLXP�FDUERQDWH��
DURXQG����WR������RI�VRGLXP�VXOSKDWH�������VRGLXP�FKORULGH�DQG���WR�����ZDWHU���

$FFHOHUDWLRQ�WRZDUGV�LQGXVWULDO�FKHPLVWU\�GXH�WR�+LVWRU\�"�

´7KH�LPSXULW\�DQG�WKH�ORZ�WLWUH�RI�FUXGH�VRGD�DVKHV�UHTXLUHG�YHU\�H[SHQVLYH�WUHDWPHQWV��
QRWKLQJ�HOVH� H[LVWLQJ�� WKH� JODVVPDNHU� \LHOGHG� WR� QHFHVVLW\��'XULQJ� WKH� FRQWLQHQWDO� EORFNDGH�
>%RQDSDUWH� DQG� WKH� )UHQFK�'LUHFWRU\@�� GHOLYHULHV� RI� IRUHLJQ� VRGD� DVKHV� VXGGHQO\� VWRSSHG��
0RVW�RI�WKH�IDFWRULHV�XVLQJ�VRGD�>OLNH�JODVV��DQG��PRVW�LPSRUWDQW��VRDS�PDQXIDFWXUHUV@�ZHUH�
WKUHDWHQHG�E\�XQHPSOR\PHQW��7KH�'LUHFWRU\�VWLPXODWHG�VFLHQWLVWV�WR�GR�UHVHDUFK�LQ�RUGHU�WR�
UHSODFH�WKLV�VDOW�E\�RWKHUV�SURGXFWV��RU�WR�SURGXFH�LW�ZLWK�WKH�UDZ�PDWHULDOV�ZKLFK�FRXOG�EH�
IRXQG� LQ� WKH� FRXQWU\�� 6FLHQFH� WKDW� KDG� EHHQ� SUHYLRXVO\� WKH� ©LQIDQW� RI� HPSLULFLVPª� ODUJHO\�
UHSDLG� LWV� GHEWV�� &KHPLVWU\� KDG� LGHQWLILHG� WKDW� FRPPRQ� VDOW�� VR�ZLGHVSUHDG� RQ� HDUWK��ZDV�
PDGH� RI� WZR� VLPSOHV� ERGLHV�� FKORULQH� FRPELQHG� ZLWK� VRGD�� WKHUHIRUH�� LW� ZDV� QDWXUDO� WKDW�
UHVHDUFK�ZDV�GRQH� DERXW� WKLV� VDOW� LQ�RUGHU� WR� ILQG� DQ�HFRQRPLFDO�SURFHVV� WR� LVRODWH� VRGD�µ��
$IWHU�PDQ\�WULDOV��WKH�/HEODQF�SURFHVV�ZDV�GLVFRYHUHG�DQG�VXFFHVVIXOO\�DSSOLHG��

6RGLXP�VXOSKDWH�ZDV�SURGXFHG�ZLWKRXW� LW�EHLQJ�NQRZQ��ZKHQ�PDQXIDFWXULQJ�K\GURFKORULF�
DFLG�E\�UHDFWLRQ�DQG�GLVWLOODWLRQ�RI�FRPPRQ�VDOW�ZLWK�VXOIXULF�DFLG��EXW�LW�ZDV�QRW�LGHQWLILHG�LQ�
WKH�UHVLGXH�RI�WKLV�RSHUDWLRQ�DQG�LW�ZDV�WKURZQ�DZD\�XQWLO�*ODXEHU�UHFRJQL]HG�LW��

$UWLILFLDO� VRGD�DVKHV�DUH�REWDLQHG�E\�FDOFLQDWLRQ�RI�D�PL[WXUH�RI� VRGLXP�VXOSKDWH��FKDUFRDO�
DQG� FKDON�� LW� LV� WKURZQ� LQWR�D� IXUQDFH�DW� D� WHPSHUDWXUH� VOLJKWO\�KLJKHU� WKDQ� FKHUU\�UHG�� WKH�
PL[WXUH�LV�VWLUUHG�HYHU\�TXDUWHU�RI�DQ�KRXU�DQG�WKLFNHQV��$IWHU�PL[LQJ��LW�LV�KHDWHG�DJDLQ��7KH�
HQG�SURGXFW�LV�DUWLILFLDO�VRGD�DVK�µ��,W�LV�WKH�/HEODQF�SURFHVV���



7KH� FUXGH� DUWLILFLDO� VRGD� DVK�� ULFKHU� LQ� VRGLXP� FDUERQDWH� WKDQ� WKH� YDULRXV� DQG� FKDQJLQJ�
´QDWXUDOµ�VRGD�DVKHV��ZDV�DW�ILUVW�XVHG�RQO\�LQ�ERWWOH�JODVV�DQG�SODWH�JODVV�PDQXIDFWXULQJ��7KH�
SURGXFHUV�UDSLGO\�EHJDQ�WR�SXULI\�LW�DQG�REWDLQHG�D�SURGXFW�FRQWDLQLQJ�DW�ILUVW����WR������RI�
VRGLXP�FDUERQDWH�DQG�XS�WR����WR������LQ�������

´7KH� FRPPRQ� VDOW�GHFRPSRVLWLRQ�SURFHVVHV�GLVFRYHUHG�DQG�DSSOLHG� DW� WKH�HQG�RI� WKH� ODVW�
FHQWXU\�>;9,,,WK�FHQWXU\@�ZKLFK�KDG�VR�PDQ\�LPSRUWDQW�FRQVHTXHQFHV�IRU�VR�PDQ\�FKHPLFDO�
SURGXFWV��DOVR�WUDQVIRUPHG�WKH�JODVV�DUW�µ�ZURWH�*��%RQWHPSV�LQ��������

:K\�QRW�6RGLXP�6XOSKDWH�RU�HYHQ�6RGLXP�&KORULGH�"�

2QH� RI� WKH� GUDZEDFNV� RI� WKH� /HEODQF� SURFHVV� ZDV� LWV� FRVW�� FRQVHTXHQWO\� WKH� XVH� RI�
DUWLILFLDO� VRGD� DVK�ZDV� UHVWULFWHG� E\� WKH� JODVVPDNHUV� WR� YHU\� VSHFLDO� SURGXFWLRQV�� WKH� SODWH�
JODVV� XVHG� WR� PDNH� PLUURUV�� IRU� LQVWDQFH�� 2WKHU� JODVVHV� ZHUH� PDGH� DV� SUHYLRXVO\� EXW�
JODVVPDNHUV� WKRXJKW� DERXW� WKH� XVH� RI� WKH� VRGLXP� FDUERQDWH� SUHFXUVRUV� LQ� WKH� /HEODQF�
SURFHVV��VRGLXP�VXOSKDWH�RU�HYHQ�VRGLXP�FKORULGH���

%XW� VXOSKDWH� ZDV� NQRZQ� DV� QRW� JRRG� IRU� YLWULILFDWLRQ�� ´,W� GRHV� QRW� FRPELQH� ZLWK� VLOLFD�
>FRQWUDU\� WR� FDUERQDWH@�� IORDWV� RQ� WKH�PROWHQ� JODVV� LQ� WKH� SRWV� DQG� KDV� WR� EH� WDNHQ� DZD\��
HLWKHU�ZLWK� LURQ�JODVV�SRFNHWV� LI� WKHUH� LV� WRR�PXFK�RI� LW��RU�E\�YRODWLOL]DWLRQ��ZKLFK� LV� WLPH�
FRQVXPLQJ�µ�6R��DW�WKH�EHJLQQLQJ�RI�WKH�;,;WK�FHQWXU\��WKH�ZD\�WR�PDNH�JODVV�GLUHFWO\�ZLWK�
VXOSKDWH�ZDV�QRW�NQRZQ�DQG��DQ\ZD\��WKH�DUWLILFLDO�VRGD�DVK�PDQXIDFWXUHUV�ZHUH�QRW�DOORZHG�
WR�VHOO�VRGLXP�VXOSKDWH��DW�OHDVW�LQ�)UDQFH���WKH�JRYHUQPHQW�ZDV�DIUDLG�WKDW�SHRSOH�ZRXOG�UH�
SURGXFH�FRPPRQ�VDOW�ZLWKRXW�LW�EHLQJ�WD[HG���

,Q� ������ WKH� *HUPDQ� FKHPLVW� *HKOHQ� XQGHUVWRRG� KRZ� WR� XVH� VXOSKDWH� GLUHFWO\� LQ� WKH�
IXUQDFHV��E\�XVLQJ�D�PL[WXUH�RI�VXOSKDWH��OLPHVWRQH�DQG�FDUERQ�ZLWK�VDQG��´)RU�����RI�VLOLFD��
DGG� ��� WR� ��� RI� VRGLXP� VXOSKDWH�� ��� WR� ��� RI� FDOFLXP� FDUERQDWH� RU� OLPH�� ����� WR� �� RI�
SRZGHUHG�DQWKUDFLWH�RU�����WR�����RI�ZRRG�FKDUFRDOµ��$URXQG�������WKH�)UHQFK�JRYHUQPHQW�
EHFDPH� FRQYLQFHG� WKDW� FRPPRQ� VDOW� SURGXFHG� IURP� VXOSKDWH� ZRXOG� EH� PXFK� PRUH�
H[SHQVLYH�WKDQ�HYHQ�WKH�KLJKO\�WD[HG�QDWXUDO�VHD�VDOW�DQG�OHW�WKH�VXOSKDWH�SURGXFHUV�VHOO�LW�WR�
JODVVPDNHUV��)URP�WKLV� WLPH�RQ�� LW�ZDV�XVHG�ILUVW� LQ�ZLQGRZ�JODVV�DQG� ODWHO\� IRU�SODWH�JODVV�
PDQXIDFWXULQJ��0��3HORX]H�LQ�6DLQW�*REDLQ��VKRZHG�WKDW�WKH�EOXH�FRORXU�LW�JDYH�WR�WKH�JODVV��
ZDV� GXH� WR� LURQ� LPSXULWLHV� DQG� QRW� LQWULQVLF� WR� WKH� UDZ� PDWHULDO�� $IWHU� WKH� SXULILFDWLRQ�
PHWKRG�ZDV� ZRUNHG� RXW�� LW� ZDV� HQWLUHO\� VXEVWLWXWHG� WR� WKH�PXFK�PRUH� H[SHQVLYH� VRGLXP�
FDUERQDWH� ��� WLPHV�PRUH��DQG�DOORZHG�D�VLJQLILFDQW�GHFUHDVH�RI� WKH�SULFH�RI�PLUURUV�GXULQJ�
WKH�;,;WK�FHQWXU\�������)�YV�������)�P��IRU�WKH�UDZ�PDWHULDOV�²��������

'XULQJ� WKH� )UHQFK� UHYROXWLRQ�� ZKHQ� VRGLXP� FKORULGH� ZDV� QR� PRUH� WD[HG�� ERWWOH� JODVV�
PDNHUV��DOZD\V�ORRNLQJ�IRU�FKHDSHU�EDWFKHV���XVHG�VRPH�RI�LW�WRJHWKHU�ZLWK�VRGLXP�VXOSKDWH��
7KH�SURFHVV�LQFOXGHG�D�SUHOLPLQDU\�KHDWLQJ�RI�DOO�RU�SDUW�RI�WKH�EDWFK�DQG�LW�VHHPV�WKDW�WKH�
ZDWHU�LQFRUSRUDWHG�ZDV�HQRXJK�WR�HQVXUH�WKH�UHDFWLRQ�RI�VRGLXP�FKORULGH�ZLWK�VLOLFD�ZKLFK�LV�
YHU\� GLIILFXOW� DW� KLJK� WHPSHUDWXUH�� :KHQ� FRPPRQ� VDOW� ZDV� DJDLQ� WD[HG�� WKH\� REWDLQHG� D�
PL[WXUH�RI�VRGLXP�VXOSKDWH�DQG�FKORULGH�ZKLFK�ZDV�FKHDSHU�WKDQ�WKH�HQG�SURGXFW��VXOSKDWH��
7KDW�ZDV�XVHG�XQWLO�WKH�QHZ�JHQHUDWLRQ�RI�IXUQDFHV��WKH�6LHPHQV�WDQN�IXUQDFHV�ZKLFK�ZHUH�
TXLFNO\�FRUURGHG�E\�FKORULGH�EDWFKHV��6R��DURXQG�������WKH\�KDG�WR�PRYH�WR�VXOSKDWH�WRR��

�



$�QHZ�HYROXWLRQ���WKH�6ROYD\�SURFHVV�

7KH� /HEODQF� SURFHVV� \LHOGHG� H[SHQVLYH� VRGLXP� FDUERQDWH�� 6R�� FKHPLVWV� ZHQW� RQ�
ZRUNLQJ� LQ� RUGHU� WR� ILQG� D� FKHDSHU� QHZ� SURFHVV�� 7KH� DPPRQLD�VRGD� SURFHVV�� ZDV�
WKHRUHWLFDOO\� NQRZQ� VLQFH� ����� EXW� D� VXLWDEOH� DQG� HFRQRPLFDO� PHDQV� RI� ODUJH�VFDOH�
SURGXFWLRQ�KDG�HYDGHG�LQGXVWULDO�FKHPLVWV��7KH�6ROYD\�SURFHVV�ZDV�GHYLVHG�DQG�ILUVW�SXW�LQWR�
FRPPHUFLDO�XVH�E\�(��6ROYD\�ZKR�EXLOW�D�SODQW�LQ������LQ�&RXLOOHW��%HOJLXP��,Q�WKH�SURFHVV��
FRPPRQ�VDOW�LV�WUHDWHG�ZLWK�DPPRQLD�DQG�WKHQ�&2��SURGXFHG�E\�GHFDUERQDWLRQ�RI�OLPH�WR�
IRUP� VRGLXP� ELFDUERQDWH� DQG� DPPRQLXP� FKORULGH�� :KHQ� KHDWHG� WKH� ELFDUERQDWH� \LHOGV�
VRGLXP�FDUERQDWH��2QH�RI�WKH�DGYDQWDJHV�RI� WKLV�SURFHVV�FRPSDUHG�WR� WKH�SUHYLRXV�RQH� LV�
WKH�UHF\FOLQJ�RI�DPPRQLD�SURGXFHG�E\�UHDFWLRQ�RI�DPPRQLXP�FKORULGH�ZLWK�OLPH���

7KRXJK�WKLV�QHZ�SURFHVV�SURYLGHG�VRGD�DVK�PRUH�FKHDSHU�WKDQ�WKH�ROG�/HEODQF�SURFHVV��WKH�
VXEVWLWXWLRQ�RI�VDOW�FDNH�E\�VRGD�DVK�ZDV�YHU\�VORZ�LQ�JODVVPDNLQJ���LW�EHJDQ�DURXQG������EXW�
LQ������WKHUH�ZHUH�YHU\�KDUG�GLVFXVVLRQV�DPRQJ�JODVVPDNHUV�FRQFHUQLQJ�´WKH�DGYDQWDJHV�DQG�
GLVDGYDQWDJHV�DWWHQGLQJ�WKH�XVH�RI�VDOW�FDNH�RU�VRGD�DVK�DV�D�FRQVWLWXHQW�RI�JODVV�EDWFKHVµ���
´6KRXOG�ZLQGRZ�JODVV�PDGH�ZLWK�VRGD�DVK�EH�LQIHULRU�WR�ZLQGRZ�JODVV�PDGH�ZLWK�VDOW�FDNH�
RU�OHVV�ZRUNDEOH�LQ�JODVV�JDWKHULQJ�"�µ�´�7KH�EDWFK�ZKLFK�FRQWDLQHG�DW�OHDVW�D�SURSRUWLRQ�RI�
VDOW�FDNH�ZDV� SUHIHUUHG�� VLPSO\� EHFDXVH� WKH� JODVV�� DOWKRXJK�EHLQJ� VRPHZKDW� OHVV� IOXLG�� KDG�
DSSDUHQWO\� D� VOLJKWO\� ORQJHU�YLVFRVLW\� UDQJH�µ�2QH�RI� WKH�PHPEHUV�VDLG�YHU\�DFFXUDWHO\� WKDW�
´KH� WKRXJKW� WKDW� ´VZHHWQHVVµ� LQ� JODVV�ZDV� FORVHO\� DVVRFLDWHG�ZLWK� LWV� KRPRJHQHLW\�� ,W�ZDV�
SRVVLEOH�WR�JHW�D�JUHDWHU�GHJUHH�RI�KRPRJHQHLW\�ZLWK�D�VDOW�FDNH�EDWFK�WKDQ�ZLWK�VRGD�DVK��$�
WKRURXJKO\�KRPRJHQHRXV�JODVV�FRXOG�EH�EORZQ�RXW�EHWWHU��DQG�EHFDXVH�RI�WKDW�LW�ZDV�VDLG�WR�
EH�VZHHWHUµ�� �,Q�������:�(�6��7XUQHU��FRXOG�VD\�WKDW� WKH�WDQNV�WRQQDJH� LQFUHDVH��WKUHHIROG�
IRU�VRPH�RI�WKHP�VLQFH�������ZDV�SDUWO\�GXH�WR�WKH�VXEVWLWXWLRQ�RI�VDOW�FDNH�E\�VRGD�DVK�ZLWK�
D�VSHHGLQJ�XS�RI�PHOWLQJ�RI�������7KLV�ZDV�QRW�PLVVHG�E\�WKH�JODVVPDNHUV��

7KH� UHVXOW� ZDV� WKH� VRGD�DVK� EDWFK� ZLWK� VRPH� VDOW�FDNH� DGGHG� WR� LW� WR� HQKDQFH� WKH�
KRPRJHQL]DWLRQ��LW�LV�VWLOO�WKH�EDWFK�XVHG�LQ�SUHVHQW�GD\V�IRU�PDQ\�JODVV�SURGXFWV��
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��3��)ODPP��LQ�/H�YHUULHU�GX�;,;qPH�VLqFOH��3DULV���������

��*��%RQWHPSV��LQ�*XLGH�GX�YHUULHU��/LEUDLULH�GX�GLFWLRQQDLUH�GHV�DUWV�HW�PDQXIDFWXUHV��3DULV���������

��-��GH�)RQWHQHOOH��LQ�1RXYHDX�PDQXHO�FRPSOHW�GX�YHUULHU���������UHIRQGX�HQ������SDU�+��%HUWUDQ���

��0+�&KRSLQHW��9HUUH��>�@��S�������������

���(QF\FORSDHGLD�EULWDQQLFD��$PPRQLD�VRGD�SURFHVV�DQG�6ROYD\��(UQHVW�

��*HQHUDO�GLVFXVVLRQ�RI�WKH�6RFLHW\�RI�*ODVV�7HFKQRORJ\��-RXUQDO�RI�WKH�6RFLHW\�RI�*ODVV�
7HFKQRORJ\����S��������������

��:�(�6�7XUQHU��-RXUQDO�RI�WKH�6RFLHW\�RI�JODVV�WHFKQRORJ\�����S��������������
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