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$EVWUDFW 

+\EULG� FDQWDQJ� JURXSHU� LV� WKH� UHVXOW� RI� FURVV�EUHHGLQJ� HQJLQHHULQJ� EHWZHHQ� WKH� (SLQHSKHOXV�
ODQFHRODWXV� DQG� (SLQHSKHOXV� IXVFRJXWWDWXV� JURXSHU� VSHFLHV�� 7KLV� K\EULG� JURXSHU� ZDV� ILUVW�
GHYHORSHG�E\�%3$3�6LWXERQGR�XQGHU�WKH�DXVSLFHV�RI�WKH�0LQLVWU\�RI�0DULQH�$IIDLUV�DQG�)LVKHULHV�
RI�WKH�5HSXEOLF�RI�,QGRQHVLD��7KLV�DUWLFOH�EULHIO\�H[SODLQV�WKH�K\EULG�FDQWDQJ�JURXSHU�VWDUWLQJ�IURP�
PRUSKRORJ\��KDELWDW��UHSURGXFWLYH�F\FOH�DQG�FURVV�EUHHGLQJ�PHWKRGV� 

.H\ZRUGV� �� &URVV�EUHHGLQJ��*URXSHU��+\EULG�&DQWDQJ�� (SLQHSKHOXV� ODQFHRODWXV�� (SLQHSKHOXV�
IXVFRJXWWDWXV� 

 

7KH� K\EULG� FDQWDQJ� JURXSHU� LV� D� FURVV� EHWZHHQ� WKH� NHUWDQJ� JURXSHU�

�
(SLQHSKHOXV� ODQFHRODWXV
�� DQG� WKH� WLJHU�JURXSHU� �
(SLQHSKHOXV� IXVFRJXWWDWXV
���7KH�

UHVXOWV�RI�WKLV�FURVVEUHHGLQJ�SURGXFH�ILVK�ZLWK�KLJK�HFRQRPLF�YDOXH�ZKLFK�DUH�WKH�SULPD�

GRQQD� RI� H[SRUWV� �,VPL�� ������ 'DGLRQR� 	�:LGRGR�� ������ 'DGLRQR� HW� DO��� ������� 7KH�

PRUSKRORJ\�RI� WKH�FDQWDQJ�JURXSHU� LV�D�FRPELQDWLRQ�RI�ERWK�SDUHQWV��'DGLRQR�HW�DO���

������� 

7KLV�K\EULG�JURXSHU�KDV�D�IDVWHU�JURZWK�UDWH�FRPSDUHG�WR�WKH�NHUWDQJ�JURXSHU�

DQG�WKH�WLJHU�JURXSHU��,Q�D�PDLQWHQDQFH�SHULRG�RI���PRQWKV��WKH�FDQWDQJ�JURXSHU�FDQ�

UHDFK�D�ZHLJKW�RI�����RXQFHV�SHU�ILVK��2WKHU�DGYDQWDJHV�RI�WKH�FDQWDQJ�JURXSHU�LQFOXGH�

UDSLG�JURZWK��UHVLVWDQFH�WR�GLVHDVH��KLJK�VHOOLQJ�SULFH��DQG�KLJK�GHPDQG��HVSHFLDOO\�IURP�

WKH�PLGGOH� WR�XSSHU� FODVVHV�� 7KH� FDQWDQJ�JURXSHU�KDV� JUHDW� SRWHQWLDO� WR� LQFUHDVH� WKH�

GLYHUVLILFDWLRQ�RI�FXOWLYDWHG�VSHFLHV�DQG�ILVKHULHV�SURGXFWLRQ�LQ�WKH�IXWXUH��7KLV�K\EULG�

JURXSHU�FXOWLYDWLRQ�WHFKQRORJ\�FRQWLQXHV�WR�EH�GHYHORSHG��FRQVLGHULQJ�WKDW�WKH�.HUWDQJ�

JURXSHU�EURRGVWRFN�DV�D�JHQHWLF�UHVRXUFH�KDV�IDVWHU�JURZWK�WKDQ�RWKHU�W\SHV�RI�JURXSHU�

�%%$3�6LWXERQGR�������� 

$FFRUGLQJ�WR�%%$3�6LWXERQGR���������K\EULG�FDQWDQJ�JURXSHU�KDV�D�GLVWLQFWLYH�

PRUSKRORJ\�WKDW�FDQ�EH�UHFRJQL]HG�IURP�WKH�IROORZLQJ�FKDUDFWHULVWLFV� 

���%RG\�6KDSH 

��7KH�ERG\�LV�
FRPSUHVVHG
�DQG�UHODWLYHO\�URXQGHG� 

��7KH�ZLGWK�RI�WKH�KHDG�LV�VOLJKWO\�VPDOOHU�RU�DOPRVW�WKH�VDPH�DV�WKH�ZLGWK�RI�WKH�

ERG\� 
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���%RG\�&RORU�DQG�3DWWHUQ 

��7KH�VNLQ�LV�EODFNLVK�EURZQ�ZLWK�ILYH�EODFN�OLQHV�DFURVV�WKH�ERG\� 

��$OO� ILQV��SHFWRUDO��DQDO��YHQWUDO��GRUVDO��DQG�FDXGDO��KDYH�D�SDWWHUQ�VLPLODU� WR�

NHUWDQJ�JURXSHU�ZLWK�D�\HOORZ�EDVH�DQG�GHFRUDWHG�ZLWK�EODFN�VSRWV� 

�� %ODFN� VSRWV� DUH� VSUHDG�RQ� WKH�KHDG� DQG�QHDU� WKH�SHFWRUDO� ILQV�ZLWK� YDU\LQJ�

QXPEHUV�EHWZHHQ�LQGLYLGXDOV� 

���)LQV�DQG�6WUXFWXUH 

��7KH�GRUVDO�ILQ�ZLGHQV�WRZDUGV�WKH�EDFN�DQG�LV�IXVHG��FRQVLVWLQJ�RI����KDUG�UD\V�

DQG����VRIW�UD\V� 

��7KH�SHFWRUDO�ILQ�FRQVLVWV�RI����VRIW�UD\V� 

��7KH�YHQWUDO�ILQ�KDV���KDUG�UD\�DQG���VRIW�UD\V� 

��7KH�DQDO�ILQ�FRQVLVWV�RI���KDUG�UD\V�DQG���VRIW�UD\V� 

��7KH�FDXGDO�ILQ�KDV����VRIW�UD\V�DQG�LV�
URXQGHG
� 

���+HDG�DQG�0RXWK�)HDWXUHV 

��7KH�PRXWK�VKDSH�LV�ZLGH�ZLWK�D�
VXSHULRU
�W\SH��WKH�ORZHU�OLS�LV�ORQJHU�WKDQ�WKH�

XSSHU�OLS�� 

��7KH�WHHWK�DUH�SRLQWHG��
FDQLQH
�� 

���6FDOHV 

��7KH�VFDOHV�DUH�
VWHQRLG
�W\SH��VHUUDWHG�� 

���%RG\�6L]H 

��%RG\�OHQJWK�UHDFKHV����FP� 

��,QWHVWLQH�OHQJWK�LV�DURXQG����FP� 

7KLV� PRUSKRORJ\� PDNHV� WKH� K\EULG� FDQWDQJ� JURXSHU� HDV\� WR� UHFRJQL]H� DQG�

GLVWLQJXLVKHV�LW�IURP�RWKHU�W\SHV�RI�JURXSHU� 

$FFRUGLQJ�WR�)LWUL�	�3XUED\DQWR���������JURXSHU�ILVK�DUH�D�W\SH�RI�ILVK�WKDW�OLYH�LQ�

WKH�HXSKRWLF�]RQH�ZLWK�D�FRPSOH[�KDELWDW��VR�WKH\�KDYH�D�KLJKHU�GLYHUVLW\�LQGH[�WKDQ�ILVK�

WKDW� OLYH�RQ�PXGG\�RU� VDQG\�ZDWHUV��*URXSHU� ILVK�DUH� 
QRFWXUQDO
��PHDQLQJ� WKH\�DUH�

PRUH�DFWLYH�DW�QLJKW�DQG�WHQG�WR�KLGH�LQ�FRUDO�FUHYLFHV�GXULQJ�WKH�GD\��7KH�GLVWULEXWLRQ�

RI�JURXSHU�ILVK��HVSHFLDOO\�WLJHU�JURXSHU�DV�WKH�IHPDOH�SDUHQW�RI�FDQWDQJ�JURXSHU��LV�YHU\�

ZLGH� LQ� WKH� ,QGR�3DFLILF� UHJLRQ�� LQFOXGLQJ� WKH�5HG�6HD�� WURSLFDO� LVODQGV� LQ� WKH� ,QGLDQ�

2FHDQ��DQG�WKH�ZHVWHUQ�WR�FHQWUDO�SDUWV�RI�WKH�3DFLILF�2FHDQ��VXFK�DV�WKH�HDVWHUQ�UHJLRQ�

RI�6DPRD�DQG�WKH�3KRHQL[�,VODQGV��7KLV�VSHFLHV�LV�DOVR�IRXQG�DORQJ�WKH�HDVW�FRDVW�RI�$IULFD�

WR�0R]DPELTXH��0DGDJDVFDU��,QGLD��7KDLODQG��,QGRQHVLD��WKH�WURSLFDO�FRDVW�RI�$XVWUDOLD��

-DSDQ��WKH�3KLOLSSLQHV��1HZ�*XLQHD��DQG�1HZ�&DOHGRQLD��+HHPVWUD�	�5DQGDOO���������

7KLV�ZLGH�GLVWULEXWLRQ�VKRZV� WKH�DGDSWDELOLW\�RI�JURXSHU� ILVK� WR�YDULRXV� WURSLFDO�DQG�

VXEWURSLFDO�HQYLURQPHQWDO�FRQGLWLRQV� 

$FFRUGLQJ�WR�0DULVNKD�	�$EGXOJDQL���������JURXSHU�ILVK�DUH�JHQHUDOO\�VROLWDU\��

EXW� ZKHQ� HQWHULQJ� WKH� VSDZQLQJ� SHULRG�� WKHVH� ILVK� IRUP� JURXSV�� *URXSHU� HJJV� DQG�

ODUYDH�DUH�SHODJLF��ZKLOH�DGXOW�ILVK�DUH�GHPHUVDO��7LJHU�JURXSHU�ILVK�DUH�LQFOXGHG�LQ�WKH�

FDWHJRU\�RI�SURWRJ\QRXV�KHUPDSKURGLWH�ILVK��ZKLFK�LV�D�FRQGLWLRQ�LQ�ZKLFK�WKH�JRQDG�

GLIIHUHQWLDWLRQ� SURFHVV� EHJLQV� IURP� WKH� IXQFWLRQDO� IHPDOH� SKDVH�� WKHQ� FKDQJHV� LQWR� D�
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IXQFWLRQDO�PDOH��$W� WKH�JURZWK�VWDJH�XQWLO� UHDFKLQJ�JRQDG�PDWXULW\��JURXSHU� ILVK�DUH�

LQLWLDOO\�IHPDOH�DQG�WKHQ�FKDQJH�LQWR�PDOHV�DIWHU�JURZLQJ�ODUJHU�RU�JHWWLQJ�ROGHU��7KLV�

VH[�FKDQJH�SKHQRPHQRQ�LV�FORVHO\�UHODWHG�WR�VSDZQLQJ�DFWLYLW\��DJH��VH[�LQGH[��DQG�ERG\�

VL]H�RI�WKH�ILVK��1XUVLGD���������7KLV�SURFHVV�VKRZV�WKH�ELRORJLFDO�DGDSWDWLRQ�RI�JURXSHU�

ILVK�WR�HQVXUH�VXFFHVVIXO�UHSURGXFWLRQ�LQ�WKHLU�HQYLURQPHQW� 

7KH� VWDJHV� RI� &DQWDQJ� JURXSHU� �(SLQHSKHOXV� VS�� VHHGLQJ� EDVHG� RQ� %%$3�

6LWXERQGR��������DUH�H[SODLQHG�DV�IROORZV� 

D��3UHSDUDWLRQ�RI�)HPDOH�7LJHU�*URXSHU�%URRGVWRFN 

��5HDGLQHVV� WR�6SDZQ��7KH� IHPDOH�EURRGVWRFN�LV�FRQVLGHUHG�UHDG\�WR�VSDZQ�LI�

FKHFNLQJ� XVLQJ� FDQQXODWLRQ� VKRZV� HJJV� WKDW� KDYH� VHSDUDWHG� DQG� GU\� TXLFNO\� ZKHQ�

SODFHG�RQ�WKH�EDFN�RI�WKH�KDQG� 

��+RUPRQH�,QMHFWLRQ��7KH�IHPDOH�EURRGVWRFN�LV�LQMHFWHG�ZLWK�+&*�KRUPRQH��7KH�

ILUVW�LQMHFWLRQ�LV�GRQH�RQ�WKH�ULJKW�EDFN�ZLWK�D�GRVH�RI�����,8�NJ��DQG�WKH�VHFRQG�LQMHFWLRQ�

LV�GRQH�������KRXUV�ODWHU�RQ�WKH�OHIW�EDFN�ZLWK�D�GRVH�RI�����,8�NJ� 

��3ODFHPHQW�LQ�WKH�7DQN��$IWHU�WKH�LQMHFWLRQ��WKH�EURRGVWRFN�LV�SXW�LQWR�D����Pó�

ILEHU�WDQN�HTXLSSHG�ZLWK�DHUDWLRQ�DQG�DQ�HJJ�FROOHFWRU�WDQN� 

E��3UHSDUDWLRQ�RI�0DOH�*URXSHU�%URRGVWRFN 

��%URRGVWRFN�6HOHFWLRQ��7KH�VHOHFWHG�PDOH�EURRGVWRFN�PXVW�EH�DW�OHDVW����NJ�LQ�

VL]H� 

�� $QDHVWKHVLD�� 7KH� PDOH� EURRGVWRFN� LV� JLYHQ� DQHVWKHVLD� WR� DYRLG� VWUHVV� RU�

UHVLVWDQFH�GXULQJ�VSHUP�FROOHFWLRQ� 

�� 6SHUP� &ROOHFWLRQ�� 6SHUP� LV� FROOHFWHG� E\� VWULSSLQJ� WKH� PDOH� EURRGVWRFN
V�

VWRPDFK��7KH�VSHUP�IOXLG�LV�FROOHFWHG�LQ�D�VWHULOH�FRQWDLQHU�DQG�PXVW�QRW�EH�PL[HG�ZLWK�

VHDZDWHU�RU�ILVK�XULQH��7KH�VSHUP�LV�WKHQ�VWRUHG�LQ�D�UHIULJHUDWRU� 

F��&URVVEUHHGLQJ��+\EULGL]DWLRQ� 

��(JJ�&KHFN��7KH�IHPDOH�EURRGVWRFN�LV�FKHFNHG�DW�������E\�FDQQXODWLRQ�RQ�WKH�

JHQLWDOV�WR�HQVXUH�WKH�FRQGLWLRQ�RI�WKH�HJJV��(JJV�WKDW�DUH�UHDG\�KDYH�WKH�FKDUDFWHULVWLFV�

RI�D�ODUJH�GLDPHWHU��FOHDU�FRORU��DQG�IORDW�RU�KRYHU�LQ�VHDZDWHU� 

��$UWLILFLDO�0DWLQJ�3URFHVV� 

��7KH�IHPDOH�EURRGVWRFN
V�VWRPDFK�LV�JHQWO\�PDVVDJHG�WR�UHPRYH�WKH�HJJV��ZKLFK�

DUH�WKHQ�FROOHFWHG�LQ�D�EDVLQ� 

��.HUWDQJ�JURXSHU�VSHUP�LV�VSUD\HG�RQWR�WKH�HJJV�DW�D�GRVH�RI���PO�RI�VSHUP�SHU�

��PLOOLRQ�HJJV� 

��7KH�HJJV�DQG�VSHUP�DUH�VWLUUHG�HYHQO\�XVLQJ�FKLFNHQ�IHDWKHUV�IRU�������PLQXWHV� 

��7KH�HJJV�DUH�OHIW�IRU�������PLQXWHV�VR�WKDW�WKH�IHUWLOL]DWLRQ�SURFHVV�WDNHV�SODFH�

SHUIHFWO\� 

�� )HUWLOL]DWLRQ�&KHFN�� (JJ� VDPSOHV� DUH� FKHFNHG�XQGHU� D�PLFURVFRSH� WR� HQVXUH�

VXFFHVVIXO�IHUWLOL]DWLRQ� 
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��(JJ�,QFXEDWLRQ��(JJV�WKDW�DUH�VXFFHVVIXOO\�IHUWLOL]HG�DUH�SODFHG�LQ�DQ�LQFXEDWLRQ�

WDQN� HTXLSSHG�ZLWK� D� IORZLQJ�ZDWHU� V\VWHP� DQG� DHUDWLRQ�� 7KH� JRQDG�PDWXULW\� WLPH�

XVXDOO\�RFFXUV�DW������� 

7KLV�VWDJH�HQVXUHV�VXFFHVVIXO�IHUWLOL]DWLRQ�DQG�WKH�FRQWLQXLW\�RI�WKH�OLIH�F\FOH�RI�

WKH�&DQWDQJ�K\EULG�JURXSHU�VHHGV� 

 

 

5HIHUHQFHV 

%%$3� 6LWXERQGR�� �������� ,QRYDVL� %XGLGD\D� .HUDSX�� KWWS���EEDSVLWXERQGR�FRP��

LQGH[�SKS"RSWLRQ FRPBFRQWHQW	YLHZ DUWLFOH	LG ���LQRYDVLEXGLGD\D�

NHUDSX	FDWLG ���SURGXNVL	,WHPLG ��� 

%%$3� 6LWXERQGR�� �������� ,NDQ�.HUDSX� &DQWDQJ��+LEULGD� $QWDUD� ,NDQ�.HUDSX�0DFDQ�

%HWLQD� 'HQJDQ� ,NDQ� .HUDSX� .HUWDQJ� -DQWDQ�� KWWS�� ���

EEDSVLWXERQGR�FRP�LQGH[�SKS"� � RSWLRQ FRPBFRQWHQW�	� YLHZ � DUWLFOH�	LG�  ��

���LNDQ�NHUDSX�FDQWDQJ�KLEULGD�DQWDUD�LNDQ�NHUDSX�PDFDQ�� EHWLQD�� GHQJDQ��

LNDQ��NHUDSX��NHUWDQJ��MDQWDQ�	FDWLG ����SURGXNVL�	�,WHPLG ��� 

%%$3� 6LWXERQGR�� �������� 7HNQLN� +LEULGLVDVL� ,NDQ� .HUDSX� 0DFDQ� �(SLQHSKHOXV�

IXVFRJXWWDWXV��GHQJDQ� ,NDQ�.HUDSX�NHUWDQJ� �(SLQHSKHOXV� ODQFHRODWXV�� :HEVLWH�
%%$3� 6LWXERQGR�� %DODL� %XGLGD\D� $LU� 3D\DX�� 6LWXERQGR��
KWWS���ZZZ�VFULEG�FRP�GRF����������7HNQLN+LEULGLVDVL�.HUDSX�0DFDQ�

'DQ�.HUDSX�.HUWDQJ� 

'DGLRQR��0��6���	�:LGRGR��0��6����������$SSOLFDWLRQ�IRU�+DQGOLQJ�+\EULG�*URXSHU�(JJV�

�(SLQHSKHOXV� ODQFHRODWXV� [� (SLQHSKHOXV� IXVFRJXWWDWXV�� -RXUQDO� RI� $TXDFXOWXUH�
'HYHORSPHQW�DQG�(QYLURQPHQW� �������������� 

'DGLRQR��0��6���:LGRGR��0��6���	�:LMD\D��5����������%URRGVWRFN�+HDOWK�0DQDJHPHQW�IRU�

&DQWDQJ� *URXSHU� �(SLQHSKHOXV� VS��� LQ� %%5%/33� *RQGRO� %DOL� -RXUQDO� RI�
$TXDFXOWXUH�'HYHORSPHQW�DQG�(QYLURQPHQW� ���������� 

'DGLRQR�� 0�� 6��� :LGRGR�� 0�� 6��� /LVWLRZDWL�� (��� 	� .XVXPD�� %�� �������� 0DQDMHPHQ�

.HVHKDWDQ� /DUYD� .HUDSX� &DQWDQJ� �(SLQHSKHOXV� IXVFRJXWWDWXV� [� (SLQHSKHOXV�

ODQFHRODWXV��GL�%%5%/33�*RQGRO� 6DPDNLD��-XUQDO�,OPX�3HULNDQDQ� ����������������
'2,� ���������MVDSL�Y��L������ 

)LWUL�� $�� '�� 3��� 	� 3XUED\DQWR�� $�� �������� 5$6,2� $5($� 27$.� '$1� 25*$1�

3(1*/,+$7$1� .(5$38� 0$&$1� �(SKLQHSKHOXV� IXVFRJXWWDWXV��

+8%81*$11<$'(1*$1� 32/$0$.$1� -XUQDO� 3HQHOLWLDQ� 3HULNDQDQ�
,QGRQHVLD� ��������������� 

+HHPVWUD�� 3�� &�� DQG� 5DQGDOO�� -�� (�� � �������� *URXSHU� RI� WKH� :RUOG�� )$2� )LVKHULHV�

6\QRSVLV�1R�������9RO����SS����������)$2�5RPH� 
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,VPL�� 6�� �������� 3URGXNVL� 7HOXU� ,NDQ� .HUDSX� +LEULGD� 8QWXN� 0HQXQMDQJ� 8VDKD�

3HPEHQLKDQ�� -XUQDO� ,OPX� 'DQ� 7HNQRORJL� .HODXWDQ� 7URSLV�� ������ ���²�����

KWWSV���GRL�RUJ����������MLWNW�Y�L��������� 

0DULVNKD�� 3�� 5��� 	� $EGXOJDQL�� 1�� �������� $VSHN� UHSURGXNVL� LNDQ� NHUDSX� PDFDQ�

�(SLQHSKHOXV� VH[IDVFLDWXV�� GL� 3HUDLUDQ� *ORQGRQJJHGH� 7XEDQ� -XUQDO� 6DLQV� GDQ�
6HQL�,76� ������(���(����'2,� ���������M���������Y�L����� 

1XUVLGD�� 1�� )�� ������� 3ROLPRUILVPH� ,NDQ� .HUDSX� 0DFDQ� �(SKLQHSKHOXV� IXVFRJXWWDWXV�
)2566.c/�� \DQJ� 7DKDQ�%DNWHUL�9LEULR� DOJLQROLW\FXV� GDQ� 7ROHUDQ� 6DOLQLWDV� 5HQGDK�
VHUWD�6DOLQLWDV�7LQJJL �'RFWRUDO�GLVVHUWDWLRQ�� 

 

 

 
 
 

 

 

 

 

 

 


