


7HFKQLFDO RSLQLRQ RQ ³3URFHGXUH IRU 3RWHQWLDO 6DYLQJ

RI &2� 5H�HPLVVLRQ GXULQJ 6FUDSSLQJ RI (QG�2I�/LIH

9HKLFOHV´� 07& %XVLQHVV 3ULYDWH /LPLWHG

��VW $XJXVW� ����

7KLV UHSRUW LV DERXW D WHFKQLFDO�VFLHQWLILF RSLQLRQ RQ WKH 07&�JURXS�DXWKRUHG ZKLWH�SDSHU WLWOHG

³&2� (PLVVLRQ $YRLGDQFH 0HWKRGRORJ\ )RU 6FUDSSLQJ (QG�2I�/LIH 9HKLFOHV´ >�@� )RU WKLV UHSRUW�

³WKH FOLHQW´ UHIHUV WR 07& *URXS� DQG WKLV UHSRUW¶V DXWKRUV EHORQJ WR ³,,7 %RPED\´�

'LVFODLPHU

7KH FRQWHQWV RI WKLV UHSRUW DUH SXUHO\ WHFKQLFDO�VFLHQWLILF DQG QRQ�OHJDO LQ QDWXUH DQG EDVHG RQ

WKH LQIRUPDWLRQ�IDFWV GLVFORVHG E\ WKH FOLHQW� 7KH FOLHQW VKDOO EH VROHO\ UHVSRQVLEOH IRU DQ\

XVH�XWLOLVDWLRQ RI WKLV UHSRUW� $OO ZDUUDQWLHV RU UHSUHVHQWDWLRQV RI DQ\ NLQG SHUWDLQLQJ WR WKH UHSRUW

RU LWV FRQWHQWV DUH KHUHE\ H[SUHVVO\ H[FOXGHG� )XUWKHU� WKH FDOFXODWLRQV DUH FRQVLVWHQW ZLWK WKH

SDUDPHWHUV OLVWHG LQ 81 &'0 $06�,,,�%$� GRFXPHQW� 9HUVLRQ �� GDWHG �WK 6HSWHPEHU ����� VHH

5HIHUHQFH >�@� 8SRQ WKH UHOHDVH RI DQ XSGDWHG YHUVLRQ E\ 81 &'0� DV DQG ZKHQ UHOHDVHG�

DSSURSULDWH FKDQJHV WR WKH FDOFXODWLRQ SURFHGXUH DQG SDUDPHWHUV ZRXOG EH QHHGHG�

,QWURGXFWLRQ DQG %DFNJURXQG

7KH 07& *URXS KDV EHHQ LQ WKH EXVLQHVV RI UHF\FOLQJ RYHU VHYHUDO GHFDGHV� SDUWLFXODUO\ LQ WKH

ILHOG RI PHWDO VFUDS UHF\FOLQJ DQG WUDGLQJ� 5HFHQWO\� WKH FRPSDQ\ KDV EHHQ ZRUNLQJ RQ D

SURSRVDO IRU GHYHORSLQJ D PDUNHWSODFH IRU WUDGLQJ FUHGLWV IRU UHF\FOLQJ DQG VFUDSSLQJ HQG�RI�OLIH

YHKLFOHV� ,W LV TXLWH OLNHO\ WKDW JRYHUQPHQW SROLF\ DQG SKDVLQJ RXW RI ROG YHKLFOHV ZLOO UHVXOW LQ

VHYHUDO YHKLFOHV EHLQJ VFUDSSHG� DQG DQ HIIHFWLYH PDUNHWSODFH WR WUDGH FUHGLWV IRU UHF\FOLQJ

ZRXOG EHQHILW PDQXIDFWXUHUV DQG FXVWRPHUV DOLNH�

$V SDUW RI WKLV HQGHDYRXU� WKH 07& JURXS KDV D ZRUNLQJ ZKLWH SDSHU WLWOHG ³&2� (PLVVLRQ

$YRLGDQFH 0HWKRGRORJ\ )RU 6FUDSSLQJ (QG�2I�/LIH 9HKLFOHV´ >�@� 7KH :KLWH 3DSHU LV FORVHO\

EDVHG RQ 8QLWHG 1DWLRQV JXLGHOLQHV RQ KRZ FUHGLWV IRU UHF\FOLQJ DUH WR EH DFFRXQWHG IRU� DQG

VXFK DFFRXQWLQJ DQG PDLQWHQDQFH RI D FUHGLW�V\VWHP LV LQWHQGHG WR HQFRXUDJH UH�XVH RI

VFUDSSHG ZDVWH� DQG WKXV HQFRXUDJH PRUH VXVWDLQDEOH SUDFWLFHV ZLWKLQ FXVWRPHUV LQ WKH YHKLFOH

LQGXVWU\�

7KLV UHSRUW LV UHVWULFWHG WR HYDOXDWLQJ WKH FDOFXODWLRQ SURFHGXUH RI WKH FDOFXODWLRQ RI FUHGLWV IRU

HQG�RI�OLIH YHKLFOH VFUDSSLQJ DQG UHF\FOLQJ DQG LWV FRQFXUUHQFH ZLWK WKH 8QLWHG 1DWLRQV

)UDPHZRUN &RQYHQWLRQ RQ &OLPDWH &KDQJH XQGHU LWV &OHDQ 'HYHORSPHQW 0HFKDQLVP GRFXPHQWV

$06�,,,�%$� �5HFRYHU\ DQG UHF\FOLQJ RI PDWHULDOV IURP (�ZDVWH� DQG $06�,,,�$-� �5HFRYHU\ DQG

UHF\FOLQJ RI PDWHULDOV IURP VROLG ZDVWHV�� 3OHDVH UHIHU WR 81 &'0 $06�,,,�%$� GRFXPHQW�

9HUVLRQ �� GDWHG �WK 6HSWHPEHU ���� >�@ DQG DOVR >�@ IRU IXUWKHU GHWDLOV�
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&RPPHQWV RQ WKH 3URSRVHG 3URFHGXUH

7KH NH\ LGHD EHKLQG WKH FDOFXODWLRQ SURFHGXUH LV WR TXDQWLI\ WKH &2� HPLVVLRQ VDYLQJV EHQHILW

REWDLQHG E\ UHFRYHULQJ UHF\FOHG PDWHULDOV� SDUWLFXODUO\ SODVWLFV DQG PHWDOV� IURP HQG�RI�OLIH

YHKLFOHV� ZKLOH DFFRXQWLQJ IRU WKH HQHUJ\ DQG RWKHU FRVWV DVVRFLDWHG ZLWK WKH UHF\FOLQJ SURFHVV�

7R WKLV HQG� WKH FRVW EHQHILWV DFFUXHG E\ UHFRYHULQJ SODVWLFV DQG PHWDOV LV UHGXFHG E\ WKH

DPRXQW RI HQHUJ\ DQG FRVWV LQYROYHG LQ WKH UHFRYHU\ SURFHVV� 7KH SURFHGXUH IRU WKLV FDOFXODWLRQ

DV SUHVHQWHG LQ WKH ZKLWH SDSHU LV VXPPDUL]HG EULHIO\ EHORZ� $OO HPLVVLRQ DQG HQHUJ\ UHODWHG

TXDQWLWLHV WKDW ZH FRQVLGHU DUH \HDUO\ DYHUDJHV� XQOHVV RWKHUZLVH VSHFLILHG�

� 7KH HPLVVLRQ UHGXFWLRQ LV REWDLQHG E\ HYDOXDWLQJ WKH EDVHOLQH &2� HPLVVLRQ UHGXFWLRQ DQG

UHGXFLQJ LW E\ WKH SURMHFW HPLVVLRQ �HPLVVLRQV LQYROYHG GXULQJ WKH UHF\FOLQJ SURFHVV� DQG WKH

OHDNDJH HPLVVLRQV� 7KH EDVHOLQH HPLVVLRQV DFFRXQW IRU WKH ³VDYLQJV´ LQ &2� HPLVVLRQ

DFKLHYHG GXH WR WKH UHF\FOLQJ SURFHVV� ZKLOH WKH SURMHFW HPLVVLRQV TXDQWLI\ WKH HTXLYDOHQW &2�

HPLVVLRQV LQFXUUHG GXULQJ WKH UHF\FOLQJ SURFHVV�

� 6XEVHTXHQWO\� WKH FRQWHQWV DQG UHF\FODEOH PDWHULDO LQ HQG�RI�OLIH YHKLFOHV LV HQXPHUDWHG� )RU

WKH VDPSOH FDOFXODWLRQ� WKH UHVHDUFK UHSRUW WLWOHG ³'HYHORSPHQW RI VFLHQWLILF UHF\FOLQJ RI (QG RI

/LIH $XWRPRELOHV LQ ,QGLD DQG WKH UROH RI 5HVHDUFK DQG 'HYHORSPHQW´ �5DP� $GKLNDUL� 	

6XJXPDU� ,1$(� ������ :H UHPDUN KHUH WKDW WKH SUHFLVH FRQWHQWV ZRXOG GLIIHU EDVHG RQ WKH

DFWXDO FRPSRVLWLRQ RI WKH VSHFLILF HQG�RI�OLIH YHKLFOH EHLQJ FRQVLGHUHG�

� (DFK RI WKH UHF\FODEOH PDWHULDOV LV FDWHJRULVHG LQWR PHWDOV RU SODVWLFV� DORQJ ZLWK DQ HVWLPDWH

RI WKHLU ZHLJKW LQ WKH (2/ YHKLFOH�

� 7KH EDVHOLQH HPLVVLRQ IRU PHWDOV LV WKHQ HYDOXDWHG E\ HVWLPDWLQJ WKH &2� HPLVVLRQ UHGXFWLRQ

EDVHG RQ WKH ZHLJKW RI HDFK PHWDO FRPSRQHQW� 7KH VSHFLILF HPLVVLRQ �WRQQHV RI &2� HPLWWHG

SHU PHJDWRQ RI HDFK PHWDO SURGXFHG� LV XVHG DV SHU WKH 81 &'0 $06�,,,�%$� GRFXPHQW�

9HUVLRQ �� :H DOVR UHPDUN WKDW WKHUH LV D EDVHOLQH FRUUHFWLRQ IDFWRU IRU ³QRQ�DQQH[ FRXQWULHV´

VSHFLILHG LQ WKH VDPH GRFXPHQW WKDW KDV EHHQ DFFRXQWHG IRU LQ WKH ZKLWH SDSHU� 7KLV LV WR

TXDQWLI\ WKH GLIIHUHQFHV LQ SURGXFWLRQ SURFHVVHV DFURVV FRXQWULHV WKDW FDXVH D FKDQJH LQ WKH

VSHFLILF HPLVVLRQ ZLWKLQ WKRVH FRXQWULHV IRU WKHVH PDWHULDOV�

� $ VLPLODU DSSURDFK LV HPSOR\HG IRU WKH EDVHOLQH FRUUHFWLRQ IRU SODVWLFV� ,Q WKLV HYDOXDWLRQ� WKH

IROORZLQJ DVSHFWV DUH DFFRXQWHG IRU�

| $Q DGMXVWPHQW IDFWRU WKDW DFFRXQWV IRU ZKHWKHU WKH UHF\FOLQJ IDFLOLW\ SHUIRUPV RQO\

GLVPDQWOLQJ RU LI LW DGGLWLRQDOO\ KDV VPHOWLQJ IDFLOLWLHV�

| $ SDUWLWLRQ RI WKH FDOFXODWLRQ EDVHG RQ WKH IUDFWLRQ RI WKH SODVWLF PDWHULDO SURGXFHG

ZLWKLQ WKH FRXQWU\ DJDLQVW WKH FRUUHVSRQGLQJ DPRXQW LPSRUWHG IURP RWKHU FRXQWULHV�

| 7KH PDWHULDO�ZLVH VSHFLILF &2� HPLVVLRQ IRU HDFK RI WKH PDWHULDOV� EDVHG RQ LQ�FRXQWU\

SURGXFHG DQG LPSRUWHG� 7KHVH DFFRXQW IRU WKH VSHFLILF HOHFWULFLW\ DQG IXHO

FRQVXPSWLRQV IRU SODVWLFV SURGXFHG LQ�FRXQWU\ DQG RXWVLGH�

� 2QFH WKH EDVHOLQH HPLVVLRQV KDYH EHHQ FDOFXODWHG� WKH SURMHFW HPLVVLRQV DUH FDOFXODWHG� WKH

SURMHFW HPLVVLRQV� L�H� WKH &2� HPLVVLRQV WKDW RFFXU DV SDUW RI WKH UHF\FOLQJ SURMHFW DUH

HYDOXDWHG DV IROORZV�
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| 7KH HPLVVLRQV DUH VHJUHJDWHG LQWR WKRVH WKDW RFFXU GXH WR WKH VRUWLQJ DQG SURFHVVLQJ

RI WKH ZDVWH ZLWKLQ WKH UHF\FOLQJ IDFLOLW\ DQG WKRVH WKDW RFFXU GXH WR SURFHVVLQJ LQ WKLUG

SDUW\ IDFLOLWLHV �LI DSSOLFDEOH��

| 7KH SURMHFW HPLVVLRQV DUH REWDLQHG E\ DFFRXQWLQJ IRU WKH HOHFWULFDO DQG IXHO HQHUJ\

FRQVXPHG GXULQJ WKH UHF\FOLQJ SURFHVV

� )LQDOO\� WKH OHDNDJH HPLVVLRQV DUH DFFRXQWHG IRU� :H UHPDUN KHUH WKDW WKH FXUUHQW YHUVLRQ RI

WKH ZKLWH SDSHU LQGLFDWHV WKDW QR OHDNDJHV KDYH EHHQ LGHQWLILHG� 7KLV LV SRVVLEOH RQO\ LI DOO

OHDNDJHV KDYH EHHQ DFFRXQWHG IRU LQ WKH FRPSRQHQW�ZLVH HQHUJ\ FRQVXPSWLRQ LQ WKH RWKHU

SDUDPHWHUV GLVFXVVHG DERYH�

2EVHUYDWLRQV

7KH IROORZLQJ DUH RXU REVHUYDWLRQV RQ WKH ZKLWH SDSHU FRQWHQWV DQG WKH FDUERQ FUHGLWV

FDOFXODWLRQ SURFHGXUH�

� 7KH FDOFXODWLRQ SURFHGXUH RXWOLQHG LQ WKH ZKLWH SDSHU LV FRQVLVWHQW ZLWK WKH 81

$06�,,,�%$� GRFXPHQW� ,Q IDFW� WKH FDOFXODWLRQ SURFHVV LV H[DFWO\ HTXLYDOHQW WR WKH

HTXDWLRQV ��� WKURXJK ���� OLVWHG LQ $06�,,,�%$�

� 7KH FRUUHFWLRQ IDFWRUV XVHG �QRQ�DQQH[ FRXQWULHV� EDVHOLQH FRUUHFWLRQV HWF�� DUH FKRVHQ LQ

DFFRUGDQFH ZLWK WKH 81 GRFXPHQWV $06�,,,�%$� DQG $06�,,,�$-�

� 7KH DVVXPSWLRQV RQ WKH YHKLFOH PHWDO DQG SODVWLF FRQWHQW LV EDVHG VROHO\ RQ

³'HYHORSPHQW RI VFLHQWLILF UHF\FOLQJ RI (QG RI /LIH $XWRPRELOHV LQ ,QGLD DQG WKH UROH RI

5HVHDUFK DQG 'HYHORSPHQW´ �>�@ 5DP� $GKLNDUL� 	 6XJXPDU� ,1$(� ������ :KLOH WKLV

FRXOG EH D VXLWDEOH VWDUWLQJ SRLQW� ZH UHPDUN WKDW WKH SUHFLVH FRQWHQWV RI WKH HQG�RI�OLIH

YHKLFOHV FRXOG YDU\� DQG WKXV� PD\ UHVXOW LQ PRUH RU OHVV &2� VDYLQJV GXH WR WKH UHF\FOLQJ

SURFHVV�

� :H FRQGXFWHG DQ LQGHSHQGHQW HYDOXDWLRQ RI WKH FDOFXODWLRQ SURFHGXUH SUHVHQWHG LQ WKH

ZKLWH SDSHU� DQG FRPSDUHG RXU UHVXOWV ZLWK WKRVH SUHVHQWHG WR XV E\ WKH FOLHQW EDVHG RQ

HYDOXDWLRQV ZLWK YDULRXV SDUDPHWHUV� :H IRXQG WKDW WKH UHVXOWV SUHVHQWHG E\ WKH FOLHQW

ZHUH FRQVLVWHQW ZLWK WKH &2� VDYLQJV FDOFXODWLRQV WKDW ZH REWDLQHG IURP RXU LQGHSHQGHQW

HYDOXDWLRQ�

6XPPDU\

:H KDYH SHUIRUPHG DQ LQGLYLGXDO HYDOXDWLRQ RI WKH ZKLWH SDSHU WLWOHG ³&2� (PLVVLRQ $YRLGDQFH

0HWKRGRORJ\ )RU 6FUDSSLQJ (QG�2I�/LIH 9HKLFOHV´ >�@ DXWKRUHG E\ 07& %XVLQHVV 3ULYDWH /LPLWHG�

%DVHG RQ RXU HYDOXDWLRQ�

� 7KH ZKLWH SDSHU SUHVHQWV D FDOFXODWLRQ RI WKH &2� VDYLQJV WKDW FDQ EH REWDLQHG E\

UHF\FOLQJ HQG�RI�OLIH YHKLFOHV XVLQJ VWDQGDUG UHF\FOLQJ SUDFWLFHV� 7KLV FRXOG JR RQ WRZDUGV

D FUHGLW V\VWHP IRU H[FKDQJH RI &2� FUHGLWV LQ D PDUNHWSODFH VHWWLQJ LQ IXWXUH�

� 7KH FDOFXODWLRQ SURFHGXUH IRU &2� VDYLQJV DQG WKH DVVXPSWLRQV PDGH IRU WKHVH

FDOFXODWLRQV DUH FORVHO\ EDVHG RQ WKH 8QLWHG 1DWLRQV )UDPHZRUN &RQYHQWLRQ RQ &OLPDWH

&KDQJH XQGHU LWV &OHDQ 'HYHORSPHQW 0HFKDQLVP GRFXPHQWV $06�,,,�%$� �5HFRYHU\ DQG
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UHF\FOLQJ RI PDWHULDOV IURP (�:DVWH� DQG $06�,,,�$-� �5HFRYHU\ DQG UHF\FOLQJ RI PDWHULDOV

IURP VROLG ZDVWHV�� :H KDYH FRQILUPHG WKDW WKH HYDOXDWLRQ SURFHGXUH DGRSWHG LQ WKH ZKLWH

SDSHU FRQIRUPV WR WKH VSHFLILFDWLRQV RXWOLQHG LQ WKHVH GRFXPHQWV�

� :H KDYH SHUIRUPHG DQ LQGHSHQGHQW HYDOXDWLRQ RI WKH &2� VDYLQJ FDOFXODWLRQ SURFHGXUH

RXWOLQHG LQ WKH ZKLWH SDSHU� 7KH DVVXPSWLRQV RQ WKH SDUDPHWHUV DUH ODUJHO\ EDVHG RQ WKH

DIRUHPHQWLRQHG 81 GRFXPHQWV DV ZHOO DV SXEOLFO\ DYDLODEOH GDWD� 2XU HYDOXDWLRQ UHYHDOHG

WKDW FDOFXODWLRQV ZHUH FRQVLVWHQW ZLWK WKH HYDOXDWLRQ SUHVHQWHG LQ WKH ZKLWH SDSHU�

� :H UHPDUN WKDW DVVXPSWLRQV UHJDUGLQJ YHKLFOH FRPSRVLWLRQV� OHDNDJH DQG FKDQJHV LQ

RWKHU SDUDPHWHUV ZLOO FDXVH YDULDWLRQV LQ WKH &2� VDYLQJV� 7KHVH QHHG WR EH FRQVLGHUHG

ZKHQ XVLQJ WKLV SURFHGXUH IRU GLIIHUHQW VFHQDULRV�

,PSRUWDQW UHIHUHQFHV�

>�@ &OHDQ 'HYHORSPHQW 0HFKDQLVP� 8�1� )UDPHZRUN IRU &OLPDWH &KDQJH �81)&&�� �����

³6PDOO�VFDOH 0HWKRGRORJ\� 5HFRYHU\ DQG 5HF\FOLQJ 0DWHULDOV IURP (�ZDVWH´�

KWWSV���FGP�XQIFFF�LQW�8VHU0DQDJHPHQW�)LOH6WRUDJH�9�<'/:7�-8�5=�461)+,$��0�*��(.�

/DVW DFFHVVHG RQ ��VW $XJ �����

>�@ &OHDQ 'HYHORSPHQW 0HFKDQLVP� 8�1� )UDPHZRUN IRU &OLPDWH &KDQJH �81)&&�� �����

³$06�,,,�%$�� 5HFRYHU\ DQG UHF\FOLQJ RI PDWHULDOV IURP (�ZDVWH � 9HUVLRQ ���´�

KWWSV���FGP�XQIFFF�LQW�PHWKRGRORJLHV�'%�72�(�-3/����)'%�,3)�7836�:-;9��

/DVW DFFHVVHG RQ ��VW $XJ �����

>�@ 5DP� 1� 0�� $GKLNDUL� %�� 	 6XJPDU� 6�� 'HYHORSPHQW 2I 6FLHQWLILF 5HF\FOLQJ RI (QG 2I /LIH

$XWRPRELOHV LQ ,QGLD DQG 7KH 5ROH RI 5HVHDUFK DQG 'HYHORSPHQW� ,QGLDQ 1DWLRQDO $FDGHP\ RI

(QJLQHHULQJ� �����

>�@ %LVZDV� *� DQG RWKHUV IURP 07& *URXS� &2� (PLVVLRQ $YRLGDQFH 0HWKRGRORJ\ )RU 6FUDSSLQJ

(QG�2I�/LIH 9HKLFOHV� SGI�ILOH� YHUVLRQ GDWHG ��WK $XJXVW �����

��VW $XJXVW ����

'U� 0DGKX 1� %HOXU DQG 'U� .XPDU $SSDLDK

'HSW RI (OHFWULFDO (QJLQHHULQJ� ,,7 %RPED\

3K� ���� �� ���� DQG ���� ��� ���

(PDLO� DNXPDU#HH�LLWE�DF�LQ� EHOXU#HH�LLWE�DF�LQ
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