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4ISTPI� TPERXW ERH IRXMVI EKVMGYPXYVEP PERHWGETIW EVI SR XLI QSZI� %W XLI GPMQEXI
GLERKIW� LS[ [MPP JEVQIVW� IEXIVW ERH JSSH GYPXYVIW MR )YVSTI EHETX XS QMKVEXMRK
PERHWGETIW#

7HUURLU LV D WHUP XVHG WR GHVFULEH WKH WDVWH RI SODFH²WKH ZD\V WKDW HQYLURQPHQWDO
IDFWRUV OLNH VRLO� UDLQ SDWWHUQV DQG RWKHU JHRJUDSKLFDO DWWULEXWHV DUH UHIOHFWHG LQ WKH
IODYRXU RI IRRGV VXFK DV ZLQH� IUXLW� FKHHVH DQG PHDW�

$V WKH SODQHW ZDUPV RYHU WKH QH[W FHQWXU\� SRSXODWLRQV RI SODQWV� SHRSOH DQG RWKHU
RUJDQLVPV ZLOO HLWKHU DFFOLPDWH DQG DGDSW WR WKH QHZ HQYLURQPHQWDO FRQGLWLRQV� RU
PLJUDWH WRZDUGV PRUH KRVSLWDEOH JHRJUDSKLHV�

$JULFXOWXUDO V\VWHPV ZLOO QHHG WR DGDSW DV ZHOO� EXW KRZ" 6KRXOG IDUPHUV LQWHUYHQH WR
PDLQWDLQ FXUUHQW VSHFLHV PL[HV DQG SUDFWLFHV LQ SODFH� RU VKRXOG IDUPHUV EHJLQ WR
JURZ FURSV PRUH DSSURSULDWH IRU WKH QHZ FRQGLWLRQV"

7KHVH TXHVWLRQV DUH SDUWLFXODUO\ UHOHYDQW LQ WKH (XURSHDQ 8QLRQ EHFDXVH
WDVWH�RI�SODFH DQG UHJLRQDO IRRGV DUH OHJDOO\ SURWHFWHG XQGHU WKH �*�,�� RU
³*HRJUDSKLF ,QGLFDWLRQV´ VFKHPH²DQG FOLPDWH FKDQJH LV DOUHDG\ XQGHUPLQLQJ WKH
DELOLW\ WR VXVWDLQ WKHVH DJULFXOWXUDO ODQGVFDSHV DQG IRRGZD\V�

7HUURLU 7KDW 7UDYHOV XVHV OHJDO GRFXPHQWV� HQYLURQPHQWDO GDWD DQG VDWHOOLWH LPDJHU\
WR LGHQWLI\ SRWHQWLDO VLWHV IRU SUH�HQDFWLQJ GLVUXSWHG WDVWHV RI SODFH DQG DVNV� ³:KDW
GRHV ORFDO IRRG WDVWH OLNH ZKHQ FOLPDWH FKDQJHV HYHU\WKLQJ"´� ³:KR DQG ZKDW
EHORQJV ZKHUH"´ DQG ³ZKDW ZLOO WKULYH DQG ZKDW ZLOO EH OHIW EHKLQG"´�

:H DUH FXUUHQWO\ XVLQJ JHRVSDWLDO GDWD WR LGHQWLI\ DQG PDS WKH (8�GHVLJQDWHG
DJULFXOWXUDO ODQGVFDSHV DQG SURGXFWV WKDW ZLOO EH PRVW LPSDFWHG E\ FOLPDWH FKDQJH�
,Q SDUDOOHO ZH KDYH EHJXQ D SURFHVV RI YLVLWLQJ DQG PHHWLQJ ZLWK LPSDFWHG IRRG
FRPPXQLWLHV WR GHYHORS DQ RQJRLQJ FRQYHUVDWLRQ EHWZHHQ WZR GLIIHUHQW NLQGV RI
LQIRUPDWLRQ� UHPRWH VHQVLQJ GDWD DQG RQ�WKH�JURXQG OLYHG H[SHULHQFH� 7KH JRDO RI
WKHVH DFWLYLWLHV LV WR PDS IRRG FRQWURYHUVLHV� SURWRW\SH DOWHUQDWLYH FXOLQDU\ IXWXUHV
DQG LPDJLQH D PRUH MXVW� ELRGLYHUVH DQG EHDXWLIXO IRRG V\VWHP�
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:H EHJDQ RXU JHRVSDWLDO UHVHDUFK E\ DWWHPSWLQJ WR LGHQWLI\ SUH�H[LVWLQJ GDWDVHWV RI
WKH PRUH WKDQ ����� DJULFXOWXUDO SURGXFWV DQG IRRGVWXIIV SURWHFWHG E\ WKH
*HRJUDSKLFDO ,QGLFDWLRQV VFKHPH�

)RU WKLV ILUVW LWHUDWLRQ RI WKH SURMHFW ZH DUH SULPDULO\ LQWHUHVWHG LQ WKH ��� RU VR
UHJLVWHUHG IUXLWV� YHJHWDEOHV 	 JUDLQV DQG ZH DUH QRW UHVHDUFKLQJ RWKHU FDWHJRULHV
VXFK DV PHDW� FKHHVH� RU DOFRKRO� $V RI WKLV ZULWLQJ� ZH ZHUH QRW DEOH WR ORFDWH DQ\
RWKHU SUH�H[LVWLQJ FHQWUDOL]HG LQYHQWRU\ RI PDSSHG ORFDWLRQV IRU IRRGV RU GULQNV LQ WKH
*, GDWDEDVH �RWKHU WKDQ ZLQH��

+RZHYHU� LQ ���� D JURXS RI UHVHDUFKHUV EDVHG LQ ,WDO\ DQG 3RUWXJDO FUHDWHG D
JHRVSDWLDO LQYHQWRU\ WKDW RUJDQL]HV WKH UHJXODWRU\ LQIRUPDWLRQ DERXW WKH ����� ZLQHV
SURWHFWHG LQ (XURSH EDVHG RQ WKH GRFXPHQWV IURP WKH RIILFLDO (8 UHJLVWHU� 3XWWLQJ DOO
RI WKHVH ORFDWLRQV RQ D VLQJOH PDS FUHDWHV D YLVXDO RYHUYLHZ RI WKH DJULFXOWXUDO
ELRGLYHUVLW\ LQ JUDSHV DORQH WKDW H[LVWV DQG LV SURWHFWHG DFURVV WKH FRQWLQHQW�

+RZHYHU� DV WKH UHVHDUFKHUV QRWH ³%HFDXVH RI WKH WLJKW UHODWLRQ EHWZHHQ 3'2 ZLQHV
DQG WKH VSHFLILFDWLRQV GHILQHG LQ WKH RIILFLDO UHJXODWRU\ GRFXPHQWV� WKHVH SURGXFWV
DUH KLJKO\ VXVFHSWLEOH WR FKDQJHV LQ FOLPDWLF� HQYLURQPHQWDO� RU VRFLRHFRQRPLF
FRQGLWLRQV�´
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:H ZHUH DEOH WR ILQG D GDWD VHW RXWOLQLQJ WKH JHRJUDSKLF ERXQGDULHV RI D VLQJOH
LQJUHGLHQW� ³3'2�)5������ $LO YLROHW GH &DGRXUV´� D JDUOLF YDULHW\ WKDW LV SXUSOH LQ
FRORU� ,Q DGGLWLRQ WKHUH ZDV D VHSDUDWH ILOH WKDW VKRZHG DOO RI WKH IDUPV WKDW ZHUH
HDFK SDUWLDOO\ XQGHU JDUOLF FXOWLYDWLRQ ZLWKLQ WKLV ERXQGHG UHJLRQ�

:LWK WKLV GDWD LQ KDQG ZH DUH DEOH WR EHJLQ WR FRPSDUH KLVWRULFDO DQG IRUHFDVWHG
UDLQIDOO GDWD� WHPSHUDWXUH DQG RWKHU JURZLQJ FRQGLWLRQV ZLWKLQ WKH UHJLRQ DQG HYHQ
GRZQ WR D SDUWLFXODU ILHOG�

$FFRUGLQJ WR WKH $LO YLROHW GH &DGRXUV 3'2 GRFXPHQW�

³7KH OLQN EHWZHHQ µ$LO YLROHW GH &DGRXUV¶ DQG LWV HQYLURQPHQW OLHV LQ WKH XVH RI
YDULHWLHV GHYHORSHG IURP ORFDO SRSXODWLRQV ZHOO DGDSWHG WR WKH FOLPDWLF� VRLO DQG
ODQGVFDSH FRQGLWLRQV RI WKH JHRJUDSKLFDO DUHD� ZKLFK JLYH LW VSHFLILF TXDOLWLHV �YLROHW
FRORXU� VL]H� DQG XQLIRUPLW\ RI WKH EXOEV� DQG EHQHILW IURP WKH SURGXFWLRQ H[SHUWLVH
ZLWKLQ WKH DUHD� 7KHVH TXDOLWLHV JLYH µ$LO YLROHW GH &DGRXUV¶ LWV JRRG UHSXWDWLRQ�´



³7KH SURGXFWLRQ DUHD LV FKDUDFWHULVHG E\ D GLVWLQFWLYH FOLPDWH ZKLFK FRPHV XQGHU
RFHDQLF LQIOXHQFH GXULQJ ZLQWHU DQG VSULQJ DQG 0HGLWHUUDQHDQ LQIOXHQFH GXULQJ
VXPPHU DQG HVSHFLDOO\ DXWXPQ� :LQWHU LV UHODWLYHO\ VKRUW DQG PLOG� 6SULQJ LV
FKDUDFWHULVHG E\ UHJXODUO\ ULVLQJ WHPSHUDWXUHV DQG D KLJK UDLQIDOO WKDW SHDNV LQ 0D\�
6XPPHU LV KRW DQG GU\� $XWXPQ LV UHODWLYHO\ PLOG� ZLWK OLWWOH UDLQ� 3DUWLFXODUO\ LQ
VXPPHU DQG DXWXPQ� WKH DUHD LV H[SRVHG WR WKH $XWDQ ZLQG� D ZDUP� GU\�
VRXWK�HDVWHUO\ ZLQG�´

+RZHYHU� HQYLURQPHQWDO FRQGLWLRQV RQ WKH JURXQG DUH FKDQJLQJ GXH WR FOLPDWH
FKDQJH DQG RWKHU IDFWRUV� %HLQJ DEOH WR YLHZ DQG FRPSDUH GLIIHUHQW *, VSDWLDO
ERXQGDULHV DFURVV D UHJLRQ RU WKH HQWLUH FRQWLQHQW ZLOO EH RQH WRRO IRU LPDJLQLQJ KRZ
WKHVH IDUPLQJ V\VWHPV FDQ DGDSW� PLJUDWH RU ZLOO EH IRUFHG LQWR H[WLQFWLRQ�
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$VVHPEOLQJ DQG PDLQWDLQLQJ WKLV JHRVSDWLDO GDWDEDVH ZRXOG EH WKH ILUVW VWHS WRZDUGV
FUHDWLQJ D FRQWLQHQW�ZLGH IRRG FRPSXWHU WKDW FRXOG EH XVHG WR KHOS IDUPHUV DQG
IRRG FRPPXQLWLHV DGDSW WR WKH PDVVLYH DJUR�HFRORJLFDO GLVUXSWLRQV WKDW DUH
XQGHUZD\� 7KH GHVLUH WR LQFUHDVH WKH UHVLOLHQFH RI DJULFXOWXUDO V\VWHPV E\ VKRUWHQLQJ
VXSSO\ FKDLQV DQG JURZLQJ ORFDO YDULHWLHV LV JURZLQJ MXVW DW WKH PRPHQW ZKHQ ORFDO
FRQGLWLRQV DQG WKH YLDELOLW\ RI WUDGLWLRQDO YDULHWLHV LV XQGHU WKUHDW�

+RZHYHU� LW LV QRW FOHDU WKDW WKH *, VFKHPH LV VHW XS WR EH DGDSWLYH RU UHVSRQVLYH� %\
GHILQLWLRQ LWV DLP LV WR WLH FXOWLYDUV� SUDFWLFHV� WDVWHV DQG SURFHVVHV WR SODFH�

,Q RUGHU WR H[SHULHQFH WKHVH ODQGVFDSHV LQ SHUVRQ DQG QRW RQO\ UHPRWHO\ IURP
VDWHOOLWHV� ZH YLVLWHG D QHLJKERULQJ UHJLRQ RI )UDQFH WKDW ZDV KROGLQJ LWV DQQXDO SLQN
JDUOLF IHVWLYDO LQ $XJXVW�
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,Q -XQH 	 $XJXVW RI ���� ZH YLVLWHG /DXWUHF� )UDQFH WR OHDUQ PRUH DERXW $LO URVH GH
/DXWUHF �3*,�)5������$0��� ZKLFK LV GLVWLQFWLYH EHFDXVH LW ZDV RQH RI WKH HDUOLHVW
UHJLVWHUHG 3URWHFWHG *HRJUDSKLF ,QGLFDWRUV DQG LW KDV KHOG D IHVWLYDO LQ $XJXVW HYHU\
\HDU VLQFH ���� DQG LQ UHFHQW GHFDGHV UHSUHVHQWDWLYHV IURP WKH UHVW RI )UDQFH¶V *,
V\VWHP DWWHQG�

)LUVW� ZH FRQGXFWHG DQ LQWHUYLHZ ZLWK &DPLOOH 3HOLVVRX� 6KH JUHZ XS LQ WKH YLOODJH
ZKHUH WKH 3LQN *DUOLF LV IURP� +HU IDWKHU ZDV D *DUOLF *UDGHU IRU PDQ\ \HDUV� EXW
KDV JRWWHQ RXW RI WKH EXVLQHVV� 6KH UHSRUWHG WKDW ���� ZDV WKH ZRUVW VHDVRQ RQ
UHFRUG IRU WKH *DUOLF IDUPHUV GXH WR D SURORQJHG GURXJKW�



7KHQ LQ $XJXVW &DPLOOH DWWHQGHG DQG GRFXPHQWHG WKH 3LQN *DUOLF IHVWLYDO WR
UH�IDPLOLDUL]H KHUVHOI ZLWK VRPH RI WKH FXOWXUDO DVSHFWV RI WKLV IRRG FRPPXQLW\�

)RU H[DPSOH� 7KH 6\QGLFDW GH 'pIHQVH GX /DEHO $LO 5RVH GH /DXWUHF IRXQGHG WKH
&RQIUpULH GH O¶$LO 5RVH GH /DXWUHF LQ ���� LQ RUGHU WR SURPRWH WKH 3LQN *DUOLF� WKH
UHJLRQ DQG LWV FXOLQDU\ WUDGLWLRQV�7KH RUJDQL]DWLRQ KDV QHDUO\ ��� PHPEHUV ZKR DUH
IRUPDOO\ UHFHLYHG LQWR WKH %URWKHUKRRG GXULQJ WKH )HVWLYDO ZKLOH GUHVVLQJ LQ ORQJ
FRORXUIXO UREHV DQG KDWV�

3LQN JDUOLF VWDQGV RXW YLVXDOO\� DQG FDQ¶W VLPSO\ EH PL[HG LQ ZLWK RWKHU JDUOLF W\SHV�
7KH IHVWLYDO LV RQH SDUW RI D ODUJHU VHW RI FXOWXUDO SUDFWLFHV ZKLFK PDLQWDLQ WKLV GLVWLQFW
DJULFXOWXUDO SURGXFW GHVSLWH WKH KRPRJHQL]LQJ WHQGHQFLHV RI JOREDO VXSSO\ FKDLQV
DQG WKH HFRQRPLF LPSHUDWLYHV WRZDUGV HIILFLHQF\ DQG IXQJLEOLW\ LQ FURS FRPPRGLWLHV�
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,Q IXWXUH YHUVLRQV RI WKLV SURMHFW ZH ZRXOG OLNH WR LWHUDWH DQG UHILQH RXU GLJLWDO
H[SHULPHQWV DQG SUHSDUH FDUWRJUDSKLF� HQYLURQPHQWDO GDWD DQG RWKHU PDWHULDOV WR EH
XVHG ZKLOH UXQQLQJ ZRUNVKRSV ZLWK *, IRRG�SURGXFLQJ FRPPXQLWLHV DURXQG (XURSH�

7KH JRDO RI WKHVH ZRUNVKRSV ZLOO EH WR FR�FUHDWH D UDQJH RI SRWHQWLDO IRRG IXWXUHV
WKDW FRQWLQXH WR FHOHEUDWH WKH FXOLQDU\� FXOWXUDO DQG KLVWRULFDO DVSHFWV RI WKHVH IRRGV�
ZKLOH WDNLQJ LQWR DFFRXQW HFRQRPLF DQG HFRORJLFDO GULYHUV RI FKDQJH� %HLQJ DEOH WR
VHH RWKHU *, FRPPXQLWLHV FOHDUO\ RQ WKH PDS LV RQH PHWKRG IRU GUDZLQJ SHRSOH�
SODQWV DQG ODQGVFDSHV ZLWK VKDUHG FRQFHUQV WRJHWKHU DQG SURMHFWLQJ LQWR WKH IXWXUH�
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$QLPDWLRQV� &DW .UDPHU
9LGHR (GLWLQJ� (PPD &RQOH\
6FULSW 	 9RLFH� =DFN 'HQIHOG

0HQWRULQJ 	 $GYLVLQJ IURP�
0LKD 7XUđLÕ �:DDJ _ 6SDFH /DE�
)HGHULFR )UDQFLDPRUH �6SDFH�*RRG�

6XSSRUWHG E\ :DDJ _ 6SDFH /DEŖV 3ODQHWDU\ 3XEOLF 6WDFN ZRUNVKRS VHULHV�
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$LO YLROHW GH &DGRXUV $2&�$23 � DLUH GH SURGXFWLRQ
&RQVHLO GpSDUWHPHQWDO GH OD +DXWH�*DURQQH
'LUHFWLRQ GH O
DJURpFRORJLH� 6HUYLFH DJULFXOWXUH
�2SHQ /LFHQVH Y��� �(WDODE�

&DQGLDJR� 6HEDVWLDQ� 7VFKROO� 6LPRQ� %DVVDQL� /HRQDUGR� )UDJD� +HOGHU� 9LJO� /XNDV (JDUWHU
������� $ JHRVSDWLDO LQYHQWRU\ RI UHJXODWRU\ LQIRUPDWLRQ IRU ZLQH 3URWHFWHG 'HVLJQDWLRQV RI
2ULJLQ LQ (XURSH� ILJVKDUH� &ROOHFWLRQ� KWWSV���GRL�RUJ���������P��ILJVKDUH�F���������Y�

*RRJOH (DUWK YHUVLRQ ����
'DWD 6,2� 12$$� 8�6� 1DY\� 1*$� *(%&2
,PDJH /DQGVDW � &RSHUQLFXV
,PDJH ,%&$2
,PDJH 8�6� *HRORJLFDO 6XUYH\

9LGHR FOLS IURP�
³&XOWXUH GH O¶DLO URVH HQ � VDLVRQV´
E\ )UDQoRLV 6HUV� *DsO %DUGRX

4827('

&DQGLDJR� 6�� 7VFKROO� 6�� %DVVDQL� /� HW DO� ³$ JHRVSDWLDO LQYHQWRU\ RI UHJXODWRU\ LQIRUPDWLRQ
IRU ZLQH SURWHFWHG GHVLJQDWLRQV RI RULJLQ LQ (XURSH�´ 6FL 'DWD �� ��� �������
KWWSV���GRL�RUJ���������V�����������������

3'2�)5������� $LO YLROHW GH &DGRXUV
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7KH &HQWHU IRU *HQRPLF *DVWURQRP\ LV DQ DUWLVW�OHG WKLQN WDQN ODXQFKHG LQ ���� E\ &DWKULQH
.UDPHU �12� DQG =DFN 'HQIHOG �86� WKDW H[DPLQHV WKH ELRWHFKQRORJLHV DQG ELRGLYHUVLW\ RI
KXPDQ IRRG V\VWHPV� 7KHLU PLVVLRQ LV WR PDS IRRG FRQWURYHUVLHV� SURWRW\SH DOWHUQDWLYH
FXOLQDU\ IXWXUHV DQG LPDJLQH D PRUH MXVW� ELRGLYHUVH 	 EHDXWLIXO IRRG V\VWHP�

7KH &HQWHU SUHVHQWV LWV UHVHDUFK RQ WKH RUJDQLVPV DQG HQYLURQPHQWV PDQLSXODWHG E\
KXPDQ IRRG FXOWXUHV LQ WKH IRUP RI SXEOLF OHFWXUHV� UHVHDUFK SXEOLFDWLRQV� PHDOV DQG
H[KLELWLRQV� 6LQFH ���� WKH\ KDYH EHHQ MRLQHG E\ WKH DUWLVW (PPD &RQOH\ �86� DQG KDYH
FROODERUDWHG ZLWK VFLHQWLVWV� FKHIV� KDFNHUV DQG IDUPHUV LQ (XURSH� $VLD� DQG 1RUWK $PHULFD�

:RUNLQJ EHWZHHQ DQG EH\RQG WKH OLIH VFLHQFHV DQG JDVWURQRP\ WKH &HQWHU KDV EHHQ
SXEOLVKHG LQ 6FLHQFH� 1DWXUH DQG *DVWURQRPLFD DQG H[KLELWHG DW WKH :RUOG +HDOWK
2UJDQL]DWLRQ� .HZ *DUGHQV� 9	$ 0XVHXP� 6FLHQFH *DOOHU\� 08� 9�B DQG RWKHUV�

7KH\ DUH FXUUHQWO\ EDVHG LQ $PVWHUGDP DQG 3RUWR�
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