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&DUO /LHGKROP DQG 0LFKDHO 7� :HEHU

(GLWRUV

7KH 068 ,QWHUQDWLRQDO 'HYHORSPHQW 3DSHU VHULHV LV GHVLJQHG WR IXUWKHU WKH FRPSDUDWLYH

DQDO\VLV RI LQWHUQDWLRQDO GHYHORSPHQW DFWLYLWLHV LQ $IULFD� /DWLQ $PHULFD� $VLD� DQG WKH 1HDU

(DVW� 7KH SDSHUV UHSRUW UHVHDUFK ILQGLQJV RQ KLVWRULFDO� DV ZHOO DV FRQWHPSRUDU\� LQWHUQDWLRQDO

GHYHORSPHQW SUREOHPV� 7KH VHULHV LQFOXGHV SDSHUV RQ D ZLGH UDQJH RI WRSLFV� VXFK DV

DOWHUQDWLYH UXUDO GHYHORSPHQW VWUDWHJLHV� QRQIDUP HPSOR\PHQW DQG VPDOO VFDOH LQGXVWU\�

KRXVLQJ DQG FRQVWUXFWLRQ� IDUPLQJ DQG PDUNHWLQJ V\VWHPV� IRRG DQG QXWULWLRQ SROLF\ DQDO\VLV�

HFRQRPLFV RI ULFH SURGXFWLRQ LQ :HVW $IULFD� WHFKQRORJLFDO FKDQJH� HPSOR\PHQW� DQG LQFRPH

GLVWULEXWLRQ� FRPSXWHU WHFKQLTXHV IRU IDUP DQG PDUNHWLQJ VXUYH\V� IDUPLQJ V\VWHPV DQG IRRG

VHFXULW\ UHVHDUFK�

7KH SDSHUV DUH DLPHG DW WHDFKHUV� UHVHDUFKHUV� SROLF\ PDNHUV� GRQRU DJHQFLHV� DQG

LQWHUQDWLRQDO GHYHORSPHQW SUDFWLWLRQHUV� 6HOHFWHG SDSHUV ZLOO EH WUDQVODWHG LQWR )UHQFK�

6SDQLVK� RU RWKHU ODQJXDJHV�

,QGLYLGXDOV DQG LQVWLWXWLRQV LQ 7KLUG :RUOG FRXQWULHV PD\ UHFHLYH VLQJOH FRSLHV RI SDSHUV

SXEOLVKHG VLQFH ���� IUHH RI FKDUJH� 5HTXHVWV IRU FRSLHV DQG IRU LQIRUPDWLRQ RQ DYDLODEOH

SDSHUV PD\ EH VHQW WR�
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7�6� -D\QH� 0XOLQJH 0XNXPEX� -RKQ 'XQFDQ� -RKQ 6WDDW]� -XOLH +RZDUG�

0DWWLDV /XQGEHUJ� .LP $OGULGJH� %HWKHO 1DNDSRQGD� -DNH )HUULV�

)UDQFLV .HLWD� DQG $EGHO .DGHU 6DQDQNRXD

'HFHPEHU �� ����

)XQGLQJ IRU WKLV UHVHDUFK ZDV SURYLGHG E\ WKH )RRG 6HFXULW\ ,, &RRSHUDWLYH $JUHHPHQW

�$(3������$������������ EHWZHHQ 0LFKLJDQ 6WDWH 8QLYHUVLW\ DQG WKH 8QLWHG 6WDWHV $JHQF\

IRU ,QWHUQDWLRQDO 'HYHORSPHQW� WKURXJK WKH 2IILFH RI $JULFXOWXUH DQG )RRG 6HFXULW\ LQ WKH

(FRQRPLF *URZWK &HQWHU RI WKH *OREDO %XUHDX �*�(*�$)6�� 6XSSOHPHQWDO IXQGLQJ IRU WKLV

UHVHDUFK ZDV DOVR SURYLGHG WR WKH )6 ,, &RRSHUDWLYH $JUHHPHQW E\ WKH $IULFD %XUHDX� WKURXJK

WKH )RRG 6HFXULW\ DQG 3URGXFWLYLW\ 8QLW RI WKH 6XVWDLQDEOH 'HYHORSPHQW 'LYLVLRQ� 3URGXFWLYH

6HFWRU� *URZWK DQG (QYLURQPHQW �$)5�6'�36*(� )63��

-D\QH� 6WDDW]� +RZDUG� DQG )HUULV DUH $VVRFLDWH 3URIHVVRU� 3URIHVVRU� $VVLVWDQW 3URIHVVRU�

DQG 3URIHVVRU� UHVSHFWLYHO\� 0LFKLJDQ 6WDWH 8QLYHUVLW\� 0XNXPEX LV D 5HVHDUFK 6FKRODU�

(JHUWRQ 8QLYHUVLW\�3ROLF\ $QDO\VLV 0DWUL[ 3URMHFW� 'XQFDQ LV 5HVHDUFK $VVRFLDWH� &DPEULGJH

8QLYHUVLW\� /XQGEHUJ DQG $OGULGJH DUH *UDGXDWH $VVLVWDQWV� 0LFKLJDQ 6WDWH 8QLYHUVLW\�

1DNDSRQGD LV 'HYHORSPHQW 0DQDJHU� =DPELD )HGHUDWLRQ RI &RRSHUDWLYHV� *RYHUQPHQW RI

=DPELD� DQG .HLWD DQG 6DQDNRXD DUH DQDO\VWV ZLWK WKH 0DOLDQ &HUHDOV 0DUNHWLQJ ,QIRUPDWLRQ

6\VWHP �6,0�� FXUUHQWO\ VWXG\LQJ DW 0LFKLJDQ 6WDWH 8QLYHUVLW\�
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� $OO ULJKWV UHVHUYHG E\ 0LFKLJDQ 6WDWH 8QLYHUVLW\� �����

0LFKLJDQ 6WDWH 8QLYHUVLW\ DJUHHV WR DQG GRHV KHUHE\ JUDQW WR WKH 8QLWHG 6WDWHV

*RYHUQPHQW D UR\DOW\�IUHH� QRQ�H[FOXVLYH DQG LUUHYRFDEOH OLFHQVH WKURXJKRXW WKH ZRUOG WR

XVH� GXSOLFDWH� GLVFORVH� RU GLVSRVH RI WKLV SXEOLFDWLRQ LQ DQ\ PDQQHU DQG IRU DQ\

SXUSRVHV DQG WR SHUPLW RWKHUV WR GR VR�

3XEOLVKHG E\ WKH 'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV DQG WKH 'HSDUWPHQW RI

(FRQRPLFV� 0LFKLJDQ 6WDWH 8QLYHUVLW\� (DVW /DQVLQJ� 0LFKLJDQ ����������� 8�6�$�
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%$&.*5281'� 7KH HIIHFWV RI VWUXFWXUDO DGMXVWPHQW DQG IRRG PDUNHW UHIRUP RQ DJUL�
FXOWXUDO SURGXFWLYLW\ DQG KRXVHKROG IRRG VHFXULW\ FRQWLQXH WR EH VWURQJO\ FRQWHVWHG� 86$,'
V
'HYHORSPHQW )XQG IRU $IULFD 5HSRUW �')$� SUHVHQWV HYLGHQFH RI D EURDG HFRQRPLF WXUQ�
DURXQG LQ $IULFD� DQG LQ SDUWLFXODU� ILQGV VXSSRUW IRU LQFUHDVHG DJULFXOWXUDO SURGXFWLYLW\
JURZWK� LQ FRQWUDVW WR WKH JORRPLHU SLFWXUH FRPPRQO\ SDLQWHG DERXW VWDJQDWLQJ $IULFDQ
DJULFXOWXUH� 0DFURHFRQRPLF DQG DJULFXOWXUDO VHFWRUDO UHIRUP DUH LGHQWLILHG DV PDMRU IDFWRUV
H[SODLQLQJ WKH ULVH LQ SURGXFWLYLW\ JURZWK� 7KH ')$ UHSRUW LQGLFDWHV WKDW ´UHDO IRRG SULFHV
KDYH IDOOHQ LQ QXPHURXV $IULFDQ FRXQWULHV� 7KHVH SULFH FKDQJHV DUH RQO\ H[SOLFDEOH LQ WKH IDFH
RI VXEVWDQWLDO LQFUHDVHV LQ SURGXFWLRQµ �S� ����

2%-(&7,9(6� 7KH REMHFWLYHV RI WKH SUHVHQW VWXG\ DUH WKUHHIROG� ��� WR DVVHVV WKH GLUHFWLRQ
DQG PDJQLWXGH RI FKDQJHV LQ UHDO VWDSOH IRRG SULFHV VLQFH WKH LPSOHPHQWDWLRQ RI IRRG VHFWRU
SROLF\ UHIRUPV LQ $IULFD� ��� WR LGHQWLI\ WKH PDMRU IDFWRUV DIIHFWLQJ FKDQJHV LQ WKHVH IRRG
SULFHV� DQG ��� WR DVVHVV WKH UHVXOWLQJ HIIHFWV RI IRRG V\VWHP UHIRUP RQ KRXVHKROG IRRG
VHFXULW\� 7KH UHSRUW IRFXVHV RQ VL[ FRXQWULHV� WZR IURP (DVW $IULFD �.HQ\D DQG (WKLRSLD��
WZR IURP 6RXWKHUQ $IULFD �=LPEDEZH DQG =DPELD�� DQG WZR IURP :HVW $IULFD �0DOL DQG
*KDQD��

),1',1*6� 7KH UHSRUW KLJKOLJKWV WKUHH FRQFOXVLRQV�

�� *UDLQ DQG JUDLQ PHDO SULFHV KDYH GHFOLQHG LQ ILYH RI WKH VL[ FRXQWULHV H[DPLQHG�
*KDQD� VLQFH ����� =DPELD� VLQFH ����� (WKLRSLD� VLQFH ����� .HQ\D� VLQFH ����� DQG
0DOL� VLQFH ���� �7DEOH ��� ,Q WKH VL[WK FRXQWU\� =LPEDEZH� IUHTXHQW JRYHUQPHQW
VXEVLGLHV RQ PDL]H PHDO DUWLILFLDOO\ GHSUHVVHG SULFHV GXULQJ WKH SUH�UHIRUP SHULRG�
:KHQ WKH VXEVLGLHV ZHUH UHPRYHG� PDL]H PHDO SULFHV WR FRQVXPHUV URVH� EXW E\ D
VPDOOHU DPRXQW WKDQ WKH IRUPHU VXEVLG\� EHFDXVH RI ORZHU PDUNHWLQJ DQG SURFHVVLQJ
FRVWV DFKLHYHG WKURXJK PDL]H PDUNHW UHIRUP� ,Q IRXU FDVHV �.HQ\D� =DPELD� 0DOL�
DQG =LPEDEZH�� WKH QHJDWLYH HIIHFW RI HOLPLQDWLQJ IRRG VXEVLGLHV RQ ORZ�LQFRPH
FRQVXPHUV KDV EHHQ SDUWLDOO\ RU ZKROO\ FRPSHQVDWHG E\ DFFRPSDQ\LQJ UHIRUPV WKDW
KDYH UDLVHG FRQVXPHUV
 DFFHVV WR OHVV H[SHQVLYH IRRG SURGXFWV IRUPHUO\ VXSSUHVVHG E\
UHJXODWLRQ�

�� 7KH PDMRU IDFWRUV DVVRFLDWHG ZLWK WKH GHFOLQH LQ UHDO FRQVXPHU IRRG SULFHV LQ
WKHVH FRXQWULHV KDYH EHHQ� �D� EHWWHU WUDQVPLVVLRQ RI GHFOLQLQJ UHDO ZRUOG SULFHV
LQWR WKH GRPHVWLF HFRQRPLHV E\ UHPRYDO RI WUDGH EDUULHUV �0DOL� *KDQD�� �E�
LQFUHDVHG IRRG DLG IORZV LQ WKH UHIRUP SHULRG �0DOL� (WKLRSLD�� DQG �F�
LQFUHDVHG FRPSHWLWLRQ DQG ORZHU FRVWV LQ IRRG PDUNHWLQJ DQG SURFHVVLQJ� ZKLFK
UHGXFHV PDUNHWLQJ PDUJLQV �=DPELD� =LPEDEZH� 0DOL� DQG .HQ\D��



LY

�� ,Q WKH FRXQWULHV IRU ZKLFK GRZQVWUHDP PDUNHWLQJ PDUJLQ LQIRUPDWLRQ LV
DYDLODEOH �=LPEDEZH� =DPELD� .HQ\D� DQG 0DOL�� PLOO�WR�UHWDLO PDUNHWLQJ
PDUJLQV DSSHDU WR KDYH IDOOHQ VLQFH WKH PDMRU DVSHFWV RI WKH UHIRUPV ZHUH
LQLWLDWHG �7DEOH ��� 7KLV KDV� RWKHU IDFWRUV FRQVWDQW� SDVVHG RQ WDQJLEOH EHQHILWV
WR IRRG FRQVXPHUV DQG�RU SURGXFHUV� 'HFOLQLQJ SURGXFHU�WR�ZKROHVDOH SULFH
VSUHDGV ZHUH DOVR REVHUYHG LQ WKH WZR FRXQWULHV ZKHUH VXFK GDWD ZDV DYDLODEOH
�VRUJKXP DQG ULFH LQ 0DOL� DQG PDL]H LQ .HQ\D��

7KH ILQGLQJV IURP WKH VL[ FRXQWULHV� LQ JHQHUDO� SURYLGH VXSSRUW IRU WKH ')$ 5HSRUW
V
FRQFOXVLRQ WKDW UHDO IRRG SULFHV KDYH IDOOHQ LQ QXPHURXV $IULFDQ FRXQWULHV� 7KH ZHLJKW RI WKH
HYLGHQFH LQGLFDWHV WKDW FRQVXPHUV� HVSHFLDOO\ XUEDQ FRQVXPHUV� KDYH LQ PRVW FDVHV EHQHILWWHG
IURP WKH IRRG PDUNHWLQJ DQG SULFLQJ UHIRUPV LQLWLDWHG LQ WKH FRXQWULHV H[DPLQHG� +RZHYHU�
WKH DQDO\VLV LQ WKLV SDSHU GRHV QRW JHQHUDOO\ VXSSRUW WKH ')$
V SUHPLVH WKDW ´WKHVH SULFH
FKDQJHV >GRZQZDUG@ DUH RQO\ H[SOLFDEOH LQ WKH IDFH RI VXEVWDQWLDO LQFUHDVHV LQ SURGXFWLRQµ �S�
���� $YDLODEOH GDWD LQGLFDWHV WKDW SHU�FDSLWD IRRG SURGXFWLRQ KDV GHFOLQHG LQ WKH SRVW�UHIRUP
SHULRG LQ DW OHDVW WKUHH RI WKH VL[ FRXQWULHV H[DPLQHG�

+RZHYHU� WKLV LV QRW QHFHVVDULO\ LQGLFDWLYH RI D ZHOIDUH ORVV� VLQFH LQ VHYHUDO FDVHV SURGXFWLRQ
OHYHOV GXULQJ WKH SUH�UHIRUP SHULRG ZHUH EXR\HG E\ ODUJH VWDWH WUDQVIHUV WR DJULFXOWXUH ZKLFK
KDG HIIHFWLYHO\ VKLIWHG WKH FRVWV RI PDLQWDLQLQJ WKH SUH�UHIRUP IRRG V\VWHPV IURP RQH VRFLDO
JURXS WR RWKHUV� 7KH FRPSOH[ GLVWULEXWLRQDO HIIHFWV DVVRFLDWHG ZLWK IRRG PDUNHW UHIRUP
�EHQHILWWLQJ IDUPHUV DQG FRQVXPHUV LQ VRPH UHJLRQV ZKLOH LPSRVLQJ JUHDWHU FRVWV RQ IDUPHUV
DQG FRQVXPHUV LQ RWKHU UHJLRQV� XQGHUVFRUH WKH PDMRU GLIILFXOW\ DQG FRQWURYHUV\ DVVRFLDWHG
ZLWK QRUPDWLYH DVVHVVPHQWV RI WKH HIIHFWV RI IRRG PDUNHWLQJ DQG SULFLQJ UHIRUP�

$ IXWXUH FKDOOHQJH IRU IRRG SROLF\ LV WR UHIRFXV WKH HPSKDVLV IURP WKH OLEHUDOL]DWLRQ RI IRRG
PDUNHWV WR WKH SURPRWLRQ RI SURGXFWLYLW\ JURZWK WKURXJKRXW WKH HQWLUH SURGXFWLRQ DQG
PDUNHWLQJ SRUWLRQV RI WKH IRRG V\VWHP� WKURXJK WKH GHYHORSPHQW DQG VWUDWHJLF FRRUGLQDWLRQ RI
PDUNHWV �� PRVW QRWDEO\ IRU FRPPRGLWLHV� LQSXWV DQG ILQDQFH� LQ D ILQDQFLDOO\ VXVWDLQDEOH ZD\�
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������ 3DQ�7HUULWRULDO 3ULFLQJ DQG ([SDQVLRQ RI 6WDWH 0DUNHWLQJ
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������ ,QSXW� &UHGLW DQG 7HFKQRORJ\ 3ROLF\ � � � � � � � � � � � � � � � � � � � � ��
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�� &21&/86,216 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� 6XPPDU\ RI )LQGLQJV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� %H\RQG )RRG 0DUNHW /LEHUDOL]DWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

5()(5(1&(6 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
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7DEOH 3DJH

7DEOH �� &RUUHODWLRQ &RHIILFLHQW %HWZHHQ )LUVW�'LIIHUHQFHV LQ $OWHUQDWLYH $QQXDO
'HIODWRU ,QGLFHV� .HQ\D� ���������� 0DOL �LQ 3DUHQWKHVHV� ����������
DQG =LPEDEZH >LQ %UDFNHWV@ ��������� � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH �� 6HFWRUDO 3ROLF\ (QYLURQPHQW� 3UH�5HIRUP DQG 3RVW�5HIRUP 3HULRGV � � � � � � �
7DEOH �� ,QGH[ RI 5HDO 3ULFHV LQ 3UH�5HIRUP DQG 3RVW�5HIRUP 3HULRGV � � � � � � � � � ��
7DEOH �� 7UHQGV LQ &RDUVH *UDLQ 3URGXFWLRQ 3HU�&DSLWD� $UHD� <LHOG� DQG 1HW

([SRUWV� 6HOHFWHG &RXQWULHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
7DEOH �� (VWLPDWLRQ 3HULRG� (VWLPDWLRQ 3URFHGXUH� DQG ([SODQDWRU\ 9DULDEOHV LQ

(TXDWLRQ ��� IRU .HQ\D� (WKLRSLD� *KDQD� DQG 0DOL � � � � � � � � � � � � � � � � ��
7DEOH �� $XJPHQWHG 'LFNH\�)XOOHU 8QLW 5RRW 7HVWV � � � � � � � � � � � � � � � � � � � � � ��
7DEOH �� &RPSDULVRQ RI 5ROOHU 0HDO DQG :KROH 0HDO &RVWV LQ =LPEDEZH� �����

���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
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)LJXUH 3DJH

)LJXUH �� .HQ\D 2IILFLDO DQG 2SHQ 0DUNHW 0DL]H *UDLQ 3ULFHV� ��������� � � � � � � � ��
)LJXUH �� 3HUFHQWDJH &KDQJH LQ ([SHFWHG 7RWDO ([SHQGLWXUHV RQ 0DL]H )ORXU E\

,QFRPH *URXS $IWHU (OLPLQDWLRQ RI 6XEVLGLHV RQ 6LIWHG )ORXU� 1DLUREL
.HQ\D� ����� WR ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

)LJXUH �� *URVV 0DUJLQV IRU WKH 0DQXIDFWXUH RI 6LIWHG DQG :KROH )ORXU� 1DLUREL�
.HQ\D� ��������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

)LJXUH �� =LPEDEZH 3ULFHV IRU 5ROOHU 0HDO �:LWK DQG :LWKRXW 6XEVLGLHV� DQG
&XVWRP�0LOOHG :KROH 0HDO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

)LJXUH �� =LPEDEZH 2IILFLDO DQG ,QIRUPDO 0DL]H *UDLQ 3ULFHV� ��������� � � � � � � � ��
)LJXUH �� *URVV 0DUJLQV IRU 5ROOHU 0DL]H 0HDO 3URGXFHG E\ /DUJH�6FDOH 0LOOV

DQG :KROH 0DL]H 0HDO �&XVWRP +DPPHU�0LOOHG�� &RQVWDQW ���� =�
SHU�WRQ� +DUDUH� ��������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

)LJXUH �� 5HWDLO 0DL]H 3ULFHV� $GGLV $EDED� (WKLRSLD� ��������� � � � � � � � � � � � � � ��
)LJXUH �� 5HWDLO :KLWH :KHDW 3ULFHV� $GGLV $EDED� (WKLRSLD� ��������� � � � � � � � � ��
)LJXUH ��� 5HWDLO :KLWH 7HII 3ULFHV� $GGLV $EDED� (WKLRSLD� ��������� � � � � � � � � � � ��
)LJXUH ��� 6HDVRQDOLW\ RI )RRG $LG $UULYDOV DW (ULWUHDQ�'MLERXWL 3RUWV 'HVWLQHG IRU

(WKLRSLD� ��������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
)LJXUH ��� :KROHVDOH 0DL]H 3ULFHV� 7HFKLPDQ DQG .XPDVL� *KDQD� &RQVWDQW ����

&HGLV SHU�WRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
)LJXUH ��� :KROHVDOH <DP 3ULFHV� 7HFKLPDQ� *KDQD� &RQVWDQW ���� &HGLV SHU�WRQ � � � ��
)LJXUH ��� $FWXDO DQG 4XDGUDWLF 7UHQGV LQ &3,�'HIODWHG 5LFH DQG 6RUJKXP 3ULFHV�

%DPDNR� 0DOL �-DQXDU\ ����� 'HFHPEHU ����� � � � � � � � � � � � � � � � � � � ��
)LJXUH ��� 0DUNHWLQJ 0DUJLQ RI 6RUJKXP IUR ������� WR ������� � � � � � � � � � � � � � ��
)LJXUH ��� 5LFH 3ULFHV 'HIODWHG E\ &3, DQG &LYLO 6HUYLFH :DJH ,QGH[� %DPDNR�

0DOL �2FWREHU �����'HFHPEHU ����� � � � � � � � � � � � � � � � � � � � � � � � � � ��
)LJXUH ��� =DPELD 5HWDLO 3ULFHV �:LWK DQG :LWKRXW 6XEVLGLHV� IRU 0DL]H 0HDO LQ

2IILFLDO DQG ,QIRUPDO 0DUNHW &KDQQHOV� ��������� � � � � � � � � � � � � � � � � ��
)LJXUH ��� 0DL]H 3URGXFHU 3ULFHV DQG 5HWDLO 0DL]H 0HDO &RVWV� /XVDND� ��������� � � ��
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$QQH[ 3DJH

7$%/( $�� .HQ\D � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
7$%/( $�� .HQ\D � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
7$%/( $�� .HQ\D � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
7$%/( $�� (WKLRSLD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
7$%/( $�� (WKLRSLD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
7$%/( $�� (WKLRSLD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
7$%/( $�� (WKLRSLD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
7$%/( $�� (WKLRSLD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
7$%/( $�� *KDQD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
7$%/( $��� *KDQD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
7$%/( $��� *KDQD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
7$%/( $��� *KDQD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
7$%/( $��� *KDQD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
7$%/( $��� *KDQD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
7$%/( $��� *KDQD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
7$%/( $��� *KDQD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
7$%/( $��� 0DOL � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
7$%/( $��� 0DOL � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
7$%/( $��� 0DOL � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��



� 8QLWHG 6WDWHV $JHQF\ IRU ,QWHUQDWLRQDO 'HYHORSPHQW �86$,'�� ����� ´$IULFD� *URZWK 5HQHZHG� +RSH

5HNLQGOHG� $ 5HSRUW RQ WKH 3HUIRUPDQFH RI WKH 'HYHORSPHQW )XQG IRU $IULFD� ����������µ :DVKLQJWRQ '�&��

86$,'� 2IILFH RI 'HYHORSPHQW 3ODQQLQJ� %XUHDX IRU $IULFD�

� $QDO\VLV LQ VXSSRUW RI WKLV FRQFOXVLRQ LV GUDZQ IURP QXPHURXV FRXQWU\ VWXGLHV E\ WKH &RUQHOO )RRG DQG

1XWULWLRQ 3ROLF\ 3URMHFW DQG RWKHUV �VHH� IRU H[DPSOH� 6DKQ DQG 6DUULV ������

� 2WKHU HYLGHQFH LQ VXSSRUW RI DJULFXOWXUDO SURGXFWLYLW\ JURZWK LQ SDUWV RI $IULFD LQFOXGH HFRQRPHWULF DQDO\VLV RI

)$2 GDWD WKDW LQGLFDWHV LPSUHVVLYH JURZWK LQ WRWDO IDFWRU SURGXFWLYLW\ VLQFH ���� LQ $IULFD �%ORFN ������� DQG

PLFUR�OHYHO VWXGLHV LQGLFDWLQJ WKDW ´IDUP IDPLOLHV DUH UHOHDVLQJ VXEVWDQWLDO DPRXQWV RI ODERU WR QRQIDUP DFWLYLWLHV

DQG WKDW IDUP ODERU LV QRW LQFUHDVLQJ QHDUO\ DV IDVW DV WKH SRSXODWLRQ� LQ RWKHU ZRUGV� ODERU SURGXFWLYLW\ LV

LQFUHDVLQJµ �86$,'� ���� S� ����

�

�� ,1752'8&7,21

7KH REMHFWLYHV RI WKLV UHSRUW DUH WKUHHIROG� ��� $VVHVV WKH GLUHFWLRQ DQG PDJQLWXGH RI FKDQJHV

LQ UHDO VWDSOH IRRG SULFHV VLQFH WKH LPSOHPHQWDWLRQ RI IRRG VHFWRU SROLF\ UHIRUPV LQ $IULFD�

��� ,GHQWLI\ WKH PDMRU IDFWRUV DIIHFWLQJ FKDQJHV LQ WKHVH IRRG SULFHV� DQG ��� $VVHVV WKH

UHVXOWLQJ HIIHFWV RI IRRG V\VWHP UHIRUP RQ KRXVHKROG IRRG VHFXULW\� 7KH UHSRUW IRFXVHV RQ VL[

FRXQWULHV� WZR IURP (DVW $IULFD �.HQ\D DQG (WKLRSLD�� WZR IURP 6RXWKHUQ $IULFD �=LPEDEZH

DQG =DPELD�� DQG WZR IURP :HVW $IULFD �0DOL DQG *KDQD�� ,Q DOO FDVHV H[FHSW *KDQD� PDMRU

IRRG PDUNHWLQJ DQG SULFLQJ UHIRUPV ZHUH LPSOHPHQWHG RYHU WKH SDVW GHFDGH� ,Q *KDQD� WKH

IRRG PDUNHWLQJ V\VWHP KDV EHHQ SULPDULO\ DIIHFWHG WKURXJK PDFURHFRQRPLF DQG WUDGH SROLF\

UHIRUP�

7KH HIIHFWV RI VWUXFWXUDO DGMXVWPHQW DQG IRRG PDUNHW UHIRUP FRQWLQXH WR EH KRWO\ FRQWHVWHG�

86$,'·V 'HYHORSPHQW )XQG IRU $IULFD 5HSRUW �')$�� SUHVHQWV HYLGHQFH RI D EURDG HFRQRPLF

WXUQDURXQG LQ $IULFD DQG� LQ SDUWLFXODU� ILQGV VXSSRUW IRU LQFUHDVHG DJULFXOWXUDO SURGXFWLYLW\

JURZWK� LQ FRQWUDVW WR WKH JORRPLHU SLFWXUH FRPPRQO\ SDLQWHG DERXW VWDJQDWLQJ $IULFDQ

DJULFXOWXUH� 0DFURHFRQRPLF DQG DJULFXOWXUDO VHFWRU UHIRUP KDYH EHHQ LGHQWLILHG DV PDMRU

IDFWRUV H[SODLQLQJ WKH ULVH LQ SURGXFWLYLW\ JURZWK� 7KH ')$ UHSRUW LQGLFDWHV WKDW ´UHDO IRRG

SULFHV KDYH IDOOHQ LQ QXPHURXV $IULFDQ FRXQWULHV ���7KHVH SULFH FKDQJHV DUH RQO\ H[SOLFDEOH LQ

WKH IDFH RI VXEVWDQWLDO LQFUHDVHV LQ SURGXFWLRQµ �S� ����� 0RUHRYHU� WKH ')$ UHSRUW LQGLFDWHV

WKDW IRRG PDUNHW OLEHUDOL]DWLRQ KDV ´UHVXOWHG LQ UHGXFWLRQ LQ PDUNHWLQJ PDUJLQV� GHFUHDVHV LQ

UHDO IRRG SULFHV IRU FRQVXPHUV� LQFUHDVHG PDUNHW SDUWLFLSDWLRQ E\ IDUPHUV DQG WUDGHUV� DQG

LPSURYHG LQFHQWLYHV IRU IDUPHUVµ �S� �����

6RPH DQDO\VWV KDYH TXHVWLRQHG ZKHWKHU WKHVH GLVSDUDWH SLHFHV RI LQIRUPDWLRQ DUH UHDOO\

LQGLFDWLYH RI LQFUHDVLQJ DJULFXOWXUDO SURGXFWLYLW\ JURZWK� DQG� HYHQ LI VR� ZKHWKHU WKH

FRQFOXVLRQV FDQ EH FRQVLGHUHG UHSUHVHQWDWLYH RI WKH FRQWLQHQW DV D ZKROH� $QDO\VHV VXSSRUWHG

E\ 81,&()� )$2� DQG RWKHU GRQRU DJHQFLHV KDYH VWURQJO\ TXHVWLRQHG WKH HIIHFWV RI VWUXFWXUDO

DGMXVWPHQW DQG�RU IRRG VHFWRU UHIRUP RQ DJULFXOWXUDO SURGXFWLYLW\ JURZWK DQG� LQ SDUWLFXODU�

RQ KRXVHKROG IRRG VHFXULW\ �VHH� IRU H[DPSOH� &RUQLD DQG +HOOHLQHU ����� -RQHV ����� /HOH

������ 7KH REMHFWLYHV RI 86$,'�$)5�6'�36*( LQ VXSSRUWLQJ IXUWKHU UHVHDUFK RQ UHDO IRRG

SULFHV DUH� LQWHU DOLD� WR UHDVVHVV WKH HYLGHQFH UHJDUGLQJ WKH LPSDFW RI VWUXFWXUDO DGMXVWPHQW



�

DQG IRRG PDUNHW UHVWUXFWXULQJ RQ KRXVHKROG IRRG VHFXULW\ DQG UHDO IRRG SULFHV SDLG E\ ORZ�

LQFRPH FRQVXPHUV�

7KLV UHSRUW KDV ILYH VHFWLRQV� 6HFWLRQ � GLVFXVVHV WKH QRWLRQ RI ´UHDOµ IRRG SULFHV� DQG

H[DPLQHV WKH FRQVLVWHQF\ RI VHOHFWHG GHIODWRUV IRU H[DPLQLQJ FKDQJHV LQ UHDO SULFHV RYHU WLPH�

6HFWLRQ � EULHIO\ GHVFULEHV WKH QDWXUH RI WKH UHIRUPV LPSOHPHQWHG LQ WKH VL[ FRXQWULHV� 6HFWLRQ

� DVVHVVHV WKH EDVLF WUHQGV LQ FRQVXPHU SULFH LQGH[ �&3,��GHIODWHG IRRG SULFHV LQ WKH VL[

FRXQWULHV GXULQJ WKUHH GLVWLQFW SHULRGV WKURXJK ZKLFK HDFK FRXQWU\ WUDQVLWLRQHG� D SUH�UHIRUP

SHULRG� D SHULRG RI RQ�JRLQJ DQG�RU SDUWLDO UHIRUPV� DQG D SHULRG ZKHUH GHFLVLYH UHIRUPV ZHUH

WDNHQ ZKLFK OHG WR LQFUHDVHG UHOLDQFH RQ WKH SULYDWH VHFWRU WR SHUIRUP NH\ GLVWULEXWLRQ�

SURFHVVLQJ� DQG VWRUDJH IXQFWLRQV LQ WKH IRRG V\VWHP� 6HFWLRQ � SUHVHQWV WKH HFRQRPHWULF

PRGHO XVHG IRU DVVHVVLQJ WKH GHWHUPLQDQWV RI IRRG SULFH WUHQGV EHIRUH DQG DIWHU UHIRUP� 3ULFH�

GHSHQGHQW� OLQHDU VSOLQH IXQFWLRQV ZHUH VSHFLILHG WR H[DPLQH WKH HIIHFWV RI VWUXFWXUDO FKDQJHV

RQ SULFH OHYHOV DQG WUHQGV DIWHU FRQWUROOLQJ IRU VHOHFWHG H[RJHQRXV DQG ODJJHG�HQGRJHQRXV

IDFWRUV� 7KH UHVXOWV RI WKH DQDO\VHV DUH GLVFXVVHG LQ 6HFWLRQ �� DQG WKH UHSRUW·V FRQFOXVLRQV

DQG LPSOLFDWLRQV IRU SROLF\ DUH GLVFXVVHG LQ 6HFWLRQ ��

7KH UHSRUW KLJKOLJKWV WKUHH PDLQ FRQFOXVLRQV�

�� &3,�DGMXVWHG JUDLQ RU JUDLQ PHDO SULFHV KDYH GHFOLQHG VLQFH WKH LQLWLDWLRQ RI IRRG

PDUNHW UHIRUPV LQ ILYH RI WKH VL[ FRXQWULHV H[DPLQHG �*KDQD� VLQFH ����� =DPELD�

VLQFH ����� (WKLRSLD� VLQFH ����� .HQ\D� VLQFH ����� DQG 0DOL� VLQFH ������

+RZHYHU� DIWHU FRQWUROOLQJ IRU VHDVRQDO WUHQGV� UDLQIDOO� DQG RWKHU IDFWRUV DIIHFWLQJ UHDO

IRRG SULFHV �H�J�� IRRG DLG� ZRUOG SULFHV� DQG SULFHV RI VXEVWLWXWH IRRG FRPPRGLWLHV�� D

VWDWLVWLFDOO\ VLJQLILFDQW GHFOLQH LQ WKH DYHUDJH SRVW�UHIRUP SULFHV RI VHOHFWHG IRRG FURSV

ZDV REVHUYHG IRU RQO\ (WKLRSLD DQG *KDQD� +RZHYHU� IL[LQJ DQ ´HIIHFWLYH GDWHµ IRU

JUDLQ PDUNHWLQJ UHIRUP LV GLIILFXOW LQ PRVW FRXQWULHV� DV WKH UHIRUPV KDYH EHHQ D

SURFHVV UDWKHU WKDQ D RQH�WLPH HYHQW� +HQFH� WKH GLVHQWDQJOLQJ RI SULFH HIIHFWV

DWWULEXWHG WR SROLF\ UHIRUP YHUVXV RWKHU IDFWRUV FDQ EH VHQVLWLYH WR WKH ´HIIHFWLYH GDWHVµ

FKRVHQ�

�� 7KH PDMRU IDFWRUV DVVRFLDWHG ZLWK WKH GHFOLQH LQ UHDO IRRG SULFHV LQ WKHVH FRXQWULHV KDYH

EHHQ� �D� EHWWHU WUDQVPLVVLRQ RI GHFOLQLQJ UHDO ZRUOG SULFHV LQWR WKH GRPHVWLF

HFRQRPLHV GXH WR WUDGH EDUULHU UHPRYDO �0DOL� *KDQD�� �E� LQFUHDVHG DPRXQWV RI IRRG

DLG GXULQJ WKH UHIRUP SHULRG �0DOL� (WKLRSLD�� DQG �F� LQFUHDVHG FRPSHWLWLRQ DQG ORZHU

FRVWV RI IRRG PDUNHWLQJ DQG SURFHVVLQJ� ZKLFK UHGXFHV PDUNHWLQJ PDUJLQV �=DPELD�

.HQ\D� DQG =LPEDEZH�� ,Q IRXU FRXQWULHV H[DPLQHG �.HQ\D� =DPELD� 0DOL� DQG

=LPEDEZH�� WKH QHJDWLYH HIIHFW RQ ORZ�LQFRPH FRQVXPHUV RI HOLPLQDWLQJ IRRG SULFH

VXEVLGLHV KDV EHHQ SDUWLDOO\ RU ZKROO\ FRPSHQVDWHG E\ DFFRPSDQ\LQJ IRRG PDUNHW

UHIRUPV WKDW KDYH UDLVHG FRQVXPHUV· DFFHVV WR OHVV�H[SHQVLYH IRRG SURGXFWV IRUPHUO\

VXSSUHVVHG E\ UHJXODWLRQ�

�� ,Q WKH FRXQWULHV IRU ZKLFK PDUNHWLQJ PDUJLQ LQIRUPDWLRQ LV DYDLODEOH �=LPEDEZH�

=DPELD� .HQ\D� DQG 0DOL�� PLOO�WR�UHWDLO PDUNHWLQJ PDUJLQV KDYH IDOOHQ VLQFH WKH PDMRU
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DVSHFWV RI WKH UHIRUPV ZHUH LQLWLDWHG� 7KLV KDV DOORZHG WDQJLEOH EHQHILWV WR EH SDVVHG

RQ WR IRRG FRQVXPHUV DQG�RU SURGXFHUV� RWKHU IDFWRUV UHPDLQLQJ FRQVWDQW� 'HFOLQLQJ

SURGXFHU�WR�ZKROHVDOH SULFH VSUHDGV ZHUH DOVR REVHUYHG LQ WKH WZR FRXQWULHV ZKHUH

VXFK GDWD ZDV DYDLODEOH �VRUJKXP DQG ULFH LQ 0DOL� DQG PDL]H LQ .HQ\D��

,Q JHQHUDO WKH ILQGLQJV IURP WKH VL[ FRXQWULHV SURYLGH VXSSRUW IRU WKH ')$ UHSRUW·V FRQFOXVLRQ

WKDW ´UHDO IRRG SULFHV KDYH IDOOHQ LQ QXPHURXV $IULFDQ FRXQWULHVµ �S� ���� 'HVFULSWLYH

HYLGHQFH LQGLFDWHV WKDW SRVW�UHIRUP JUDLQ SULFHV KDYH GHFOLQHG LQ PRVW FDVHV� IURP WKHLU SUH�

UHIRUP OHYHOV LQ WKH ����V� ,Q VRPH FDVHV� IDOOLQJ UHWDLO SULFHV DUH GXH WR ORZHU PDUNHWLQJ

PDUJLQV� HVSHFLDOO\ DW WKH SURFHVVLQJ VWDJH� :KLOH PDUNHW UHIRUP KDV DSSDUHQWO\ FRQWULEXWHG

WR GHFUHDVLQJ SRVW�UHIRUP� FRQVXPHU IRRG SULFHV� RWKHU IDFWRUV KDYH DOVR EHHQ VKRZQ WR EH

LPSRUWDQW� VXFK DV ZHDWKHU DQG IRRG DLG�

+RZHYHU� WKH DQDO\VLV LQ WKLV SDSHU GRHV QRW JHQHUDOO\ VXSSRUW WKH ')$·V SUHPLVH WKDW ´WKHVH

SULFH FKDQJHV >GRZQZDUG@ DUH RQO\ H[SOLFDEOH LQ WKH IDFH RI VXEVWDQWLDO LQFUHDVHV LQ

SURGXFWLRQµ �S� ���� ,Q IDFW� DYDLODEOH GDWD LQGLFDWH WKDW SHU�FDSLWD IRRG SURGXFWLRQ KDV

GHFOLQHG LQ WKH SRVW�UHIRUP SHULRG LQ WKUHH RI WKH VL[ FRXQWULHV H[DPLQHG� +RZHYHU� WKLV LV QRW

QHFHVVDULO\ LQGLFDWLYH RI D ZHOIDUH ORVV� VLQFH LQ VHYHUDO FDVHV SURGXFWLRQ OHYHOV GXULQJ WKH SUH�

UHIRUP SHULRG ZHUH EXR\HG E\ ODUJH VWDWH WUDQVIHUV WR DJULFXOWXUH� ZKLFK HIIHFWLYHO\ VKLIWHG WKH

FRVWV RI PDLQWDLQLQJ WKH SUH�UHIRUP IRRG V\VWHPV IURP RQH VRFLDO JURXS WR RWKHUV� 7KH

FRPSOH[ GLVWULEXWLRQDO HIIHFWV DVVRFLDWHG ZLWK IRRG PDUNHW UHIRUP �EHQHILWWLQJ IDUPHUV DQG

FRQVXPHUV LQ VRPH UHJLRQV� ZKLOH LPSRVLQJ JUHDWHU FRVWV RQ IDUPHUV DQG FRQVXPHUV LQ RWKHU

UHJLRQV� XQGHUVFRUH WKH PDMRU GLIILFXOWLHV DQG FRQWURYHUV\ DVVRFLDWHG ZLWK QRUPDWLYH

DVVHVVPHQWV RI WKH HIIHFWV RI IRRG PDUNHWLQJ DQG SULFLQJ UHIRUP� 1HYHUWKHOHVV� ZLWK UHJDUG WR

KRXVHKROG IRRG VHFXULW\� WKH ZHLJKW RI WKH HYLGHQFH LQGLFDWHV WKDW FRQVXPHUV� HVSHFLDOO\ XUEDQ

FRQVXPHUV� KDYH EHQHILWWHG� LQ PRVW FDVHV� IURP WKH IRRG PDUNHWLQJ DQG SULFLQJ UHIRUPV

LQLWLDWHG LQ WKH FRXQWULHV H[DPLQHG�

$ IXWXUH FKDOOHQJH IRU IRRG SROLF\ LV WR UHIRFXV WKH HPSKDVLV IURP WKH OLEHUDOL]DWLRQ RI IRRG

PDUNHWV WR WKH SURPRWLRQ RI SURGXFWLYLW\ JURZWK WKURXJKRXW WKH HQWLUH IRRG V\VWHP� WKURXJK

WKH GHYHORSPHQW DQG VWUDWHJLF FRRUGLQDWLRQ RI PDUNHWV �� PRVW QRWDEO\ IRU FRPPRGLWLHV�

LQSXWV� DQG ILQDQFH �� LQ D ILQDQFLDOO\ VXVWDLQDEOH ZD\�
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7KH WHUP ´UHDO SULFHµ UHSUHVHQWV WKH QRPLQDO SULFH RI D JRRG LQ UHODWLRQ WR VRPH QXPHUDLUH�

7KHUH LV QR VLQJOH UHDO SULFH WKDW LV UHOHYDQW IRU DOO JURXSV LQ D SDUWLFXODU FRXQWU\� )RU

SXUSRVHV RI H[DPLQLQJ FKDQJHV LQ WKH DIIRUGDELOLW\ RI IRRG RYHU WLPH� WKH GHVLUHG QXPHUDLUH LV

DQ LQGH[ RI WKH FRQVXPHUV· SXUFKDVLQJ SRZHU� 7KHUH DUH D ODUJH QXPEHU RI UHOHYDQW

SXUFKDVLQJ SRZHU LQGLFHV� HDFK FRUUHVSRQGLQJ WR WKH LQFRPH RI RQH RI WKH YDULRXV

VRFLRHFRQRPLF JURXSV LQ WKH FRXQWU\� 6LQFH WKH GDWD WR FRQVWUXFW WKHVH LQGLFHV GR QRW H[LVW LQ

PRVW $IULFDQ FRXQWULHV� WKH W\SLFDO DOWHUQDWLYH LV WR XVH WKH FRQVXPHU SULFH LQGH[� L�H�� WKH

JHQHUDO SULFH OHYHO RI D EDVNHW RI EDVLF JRRGV DQG VHUYLFHV DVVXPHG WR UHSUHVHQW VRPH

FRPSRVLWH RI WKH SXUFKDVLQJ SDWWHUQV RI GLIIHUHQW VRFLDO JURXSV LQ GLIIHUHQW UHJLRQV�

7KH TXDQWLW\ ZHLJKWV QRUPDOO\ XVHG IRU FRQVXPHU SULFH LQGH[ VHULHV DUH RIWHQ EDVHG

H[FOXVLYHO\ RQ XUEDQ FRQVXPSWLRQ VXUYH\V� 5DUHO\ GR GLIIHUHQW &3,V H[LVW IRU GLIIHUHQW

UHJLRQV ZLWKLQ $IULFDQ FRXQWULHV� \HW WKH FRVW RI OLYLQJ FHUWDLQO\ YDULHV DFURVV UHJLRQV�

5HJLRQDO &3,V DUH HVVHQWLDO WR GHWHUPLQH WKH UHDO SULFH OHYHOV IRU GLIIHUHQW VRFLRHFRQRPLF

JURXSV ZLWKLQ DQ HFRQRP\� 6LPLODUO\� GLIIHUHQW JURXSV FRQVXPH GLIIHUHQW JRRGV� (QJHO·V

ODZ� VWDWLQJ WKDW FRQVXPSWLRQ SDWWHUQV YDU\ ZLWK LQFRPH� KDV EHHQ FRQILUPHG WKURXJK DEXQGDQW

HPSLULFDO UHVHDUFK� VR LW PDNHV VHQVH WR KDYH GLIIHUHQW LQGLFHV IRU KRXVHKROGV LQ GLIIHUHQW

ZHDOWK FODVVHV�

$QRWKHU SUDFWLFDO GLIILFXOW\ ZLWK XVLQJ WKH &3, WR DVVHVV UHDO SULFH WUHQGV LV KRZ WR GHDO ZLWK

WKH SRWHQWLDO VXEVWLWXWDELOLW\ RI VWDSOH IRRGV� 7R ZKDW H[WHQW DUH WKHVH VXEVWLWXWHV LQ

FRQVXPSWLRQ FRUUHODWHG RYHU WLPH" ,Q PDQ\ FRXQWULHV� VWUXFWXUDO FKDQJHV LQ IRRG PDUNHWV

KDYH FDXVHG VXEVWDQWLDO VXEVWLWXWLRQ LQ FRQVXPSWLRQ DPRQJ VWDSOH FRPPRGLWLHV� )RU H[DPSOH�

LQ .HQ\D DQG =LPEDEZH� IRRG PDUNHW UHIRUP KDV UHVXOWHG LQ D VKLIW LQ FRQVXPSWLRQ IURP

UHODWLYHO\ UHILQHG PDL]H PHDO WR OHVV�H[SHQVLYH� ZKROH PDL]H PHDO� $Q DVVHVVPHQW RI FKDQJHV

LQ WKH DIIRUGDELOLW\ RI VWDSOH IRRG LWHPV PXVW WDNH DFFRXQW RI WKHVH FRQVXPSWLRQ VKLIWV�

���� &RUUHODWLRQ %HWZHHQ WKH &3, DQG 2WKHU 3RWHQWLDO 'HIODWRUV

7R GHWHUPLQH WKH FRQVLVWHQF\ EHWZHHQ WKH &3, DQG RWKHU SRWHQWLDO LQGLFDWRUV RI SXUFKDVLQJ

SRZHU� ZH FDOFXODWHG WKH VWDWLVWLFDO FRUUHODWLRQ EHWZHHQ WKH &3, DQG WKH IROORZLQJ GHIODWRUV�

ZKHUH GDWD ZDV DYDLODEOH� �D� DJULFXOWXUDO ZDJH UDWH� �E� XUEDQ ZDJH UDWH� �F� UHDO H[FKDQJH

UDWH� DQG �G� *URVV 'RPHVWLF 3URGXFW �*'3� GHIODWRU� 7KH LQGLFDWRUV ZHUH ILUVW�GLIIHUHQFHG WR

UHPRYH ORQJ�WHUP WUHQG FRPSRQHQWV RI WKH GDWD�

,Q FDVHV ZKHUH GDWD RQ WKHVH DOWHUQDWLYH LQGLFDWRUV ZHUH DYDLODEOH �.HQ\D� 0DOL� DQG

=LPEDEZH�� WKHUH ZDV D KLJK GHJUHH RI FRUUHODWLRQ EHWZHHQ WKH ILUVW�GLIIHUHQFHG &3, DQG RWKHU



� 7KH ´UHDO H[FKDQJH UDWHµ LV GHILQHG DV (5
&3,J�&3,L� ZKHUH (5 LV WKH QXPEHU RI ORFDO FXUUHQF\ XQLWV SHU
86�� &3,J LV WKH JOREDO SULFH GHIODWRU� DQG &3,L LV WKH GRPHVWLF FRQVXPHU SULFH LQGH[�

�

GHIODWRUV� ZLWK WKH H[FHSWLRQ RI WKH UHDO H[FKDQJH UDWH�� 7DEOH � SUHVHQWV VHOHFWHG ILQGLQJV IRU

.HQ\D DQG 0DOL�

,Q DOO WKH FRXQWULHV H[DPLQHG� WKH FRUUHODWLRQ FRHIILFLHQW EHWZHHQ WKH ILUVW�GLIIHUHQFHG &3,� WKH

DJULFXOWXUDO ZDJH UDWH� DQG WKH *'3 GHIODWRU UDQJHG IURP ��� WR ���� 7KLV LQGLFDWHV WKDW

PRYHPHQWV LQ WKH &3, WHQG WR PRYH URXJKO\ LQ V\QF ZLWK RWKHU SRWHQWLDO GHIODWRUV� <HW WKHUH

VWLOO LV D JUHDW SRWHQWLDO IRU FRQWUDGLFWRU\ FRQFOXVLRQV UHJDUGLQJ WKH WUHQG LQ UHDO IRRG SULFHV� DW

OHDVW RYHU VKRUW SHULRGV� RZLQJ WR WKH XVH RI GLIIHUHQW GHIODWRUV �IRU H[DPSOH� VHH )LJXUH ��� S�

��� IRU WKH ��������� SHULRG�� :KLOH UHFRJQL]LQJ WKDW WKH FKRLFH RI GHIODWRU LQYROYHV WDNLQJ D

SDUWLFXODU SHUVSHFWLYH DV WR ZKLFK VRFLRHFRQRPLF JURXS�V� DUH WR EH DVVHVVHG� WKH UHPDLQGHU RI

WKH VWXG\ IRFXVHV PDLQO\ RQ WKH &3, DV D FRPSRVLWH LQGLFDWRU RI WKH JHQHUDO SULFH OHYHO LQ WKH

FRXQWU\�

7DEOH �� &RUUHODWLRQ &RHIILFLHQW %HWZHHQ )LUVW�'LIIHUHQFHV LQ $OWHUQDWLYH $QQXDO

'HIODWRU ,QGLFHV� .HQ\D� ���������� 0DOL �LQ 3DUHQWKHVHV� ���������� DQG

=LPEDEZH >LQ %UDFNHWV@ ���������

$JULFXOWXUDO

:DJH 5DWH

8UEDQ :DJH

5DWH

*'3 'HIODWRU 5HDO ([FKDQJH

5DWH

&3, ��� ��� ����� ��� ����� >���@ ��� >���@

$JULFXOWXUH

:DJH 5DWH

��� ��� >���@ ���� >���@

8UEDQ :DJH

5DWH

��� ����� ���

*'3 'HIODWRU ��� >���@

6RXUFH� &RPSXWHG E\ DXWKRUV XVLQJ GDWD IURP .HQ\D &HQWUDO %XUHDX RI 6WDWLVWLFV �&%6 ������ '16, �������

DQG &62 �9DULRXV ,VVXHV��
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7KH EDVLF LPSOHPHQWDWLRQ RI WKH IRRG VHFWRU UHIRUPV XQGHUWDNHQ LQ WKH VL[ FRXQWULHV LV

GHVFULEHG LQ 7DEOH �� ,Q PRVW FDVHV �ZLWK WKH H[FHSWLRQ RI (WKLRSLD�� IRRG PDUNHWLQJ DQG

SULFLQJ UHIRUPV RFFXUUHG LQ D VHTXHQFHG PDQQHU RYHU VHYHUDO \HDUV� VRPHWLPHV LQYROYLQJ D

UHLPSRVLWLRQ RI WKH FRQWUROV UHOD[HG HDUOLHU LQ WKH UHIRUP SHULRG� DV LQ =DPELD DQG .HQ\D�

)RU WKLV UHDVRQ� LW ZLOO EH XVHIXO WR GLVWLQJXLVK EHWZHHQ WKUHH SKDVHV GXULQJ WKH SROLF\ UHIRUP

SURFHVV� WR HYDOXDWH FKDQJHV LQ UHDO IRRG SULFHV�

7KH ILUVW SKDVH ZDV WKH SUH�UHIRUP SHULRG� 7KH IRRG V\VWHPV RI DOO VL[ FRXQWULHV XQGHU

DQDO\VLV ZHUH RIILFLDOO\ FRQWUROOHG WKURXJK VWDWH WUDGLQJ PRQRSROLHV DQG QXPHURXV UHVWULFWLRQV

RQ SULYDWH WUDGH� 7KHVH FRQWUROV ZHUH ODUJHO\ HIIHFWLYH LQ VHFXULQJ WKH EXON RI PDUNHWHG JUDLQ

LQ WKH KLJKO\ FRQWUROOHG� VLQJOH�FKDQQHO PDUNHWLQJ V\VWHPV RI =LPEDEZH� .HQ\D� DQG =DPELD�

7KHVH FRXQWULHV DOVR SXUVXHG D VLPLODU VWDWH�OHG DSSURDFK RI VXSSRUWLQJ VHOHFWHG IDUP JURXSV

WKURXJK H[SDQVLRQ RI VWDWH FURS�EX\LQJ VWDWLRQV� JHQHUDOO\ IDYRUDEOH SURGXFHU SULFHV� DQG

ODUJH�VFDOH GLVEXUVHPHQW RI FUHGLW DQG LQSXWV WR VPDOOKROGHUV� RIWHQ DW VXEVLGL]HG UDWHV� 7KH

FRQWUROV ZHUH HIIHFWLYH WR D OHVVHU H[WHQW LQ (WKLRSLD DQG 0DOL �6WDDW]� 'LRQH� DQG 'HPEHOH

����� /HJHVVH� $VIDZ� DQG )UDQ]HO ������ DQG DOPRVW LUUHOHYDQW LQ *KDQD� ZKHUH OLWWOH DWWHPSW

ZDV PDGH WR HQIRUFH RIILFLDO SULFLQJ DQG PDUNHWLQJ UHJXODWLRQV �$OGHUPDQ ������ ,Q 0DOL DQG

(WKLRSLD� WKH VWDWHV· LQWHQWLRQV ZHUH QRW SULPDULO\ WR UDLVH IRRG SURGXFWLRQ� EXW UDWKHU WR

FDSWXUH D FHUWDLQ VKDUH RI LW IRU GLVWULEXWLRQ WR SROLWLFDOO\ LQIOXHQWLDO JURXSV DW VXEVLGL]HG

SULFHV� PDLQO\ XUEDQ FRQVXPHUV� WKH PLOLWDU\� DQG SXEOLF VHUYLFH DJHQFLHV� 7KLV DSSURDFK WRRN

WKH YLHZ WKDW LW ZDV SRVVLEOH WR WD[ DJULFXOWXUH DQG IRUFH VDOHV WR WKH VWDWH ZLWKRXW GHSUHVVLQJ

DJULFXOWXUDO SURGXFWLRQ RYHU WKH ORQJ WHUP� %\ FRQWUDVW� WKH SUH�UHIRUP SHULRG LQ .HQ\D DQG

=LPEDEZH ZDV PDUNHG E\ VXEVWDQWLDO VWDWH LQYHVWPHQWV DQG VXEVLGLHV WR VXSSRUW VRPH IDUP

JURXSV� 7KH FRPPRQ YLHZ WKDW VWDWH PDUNHWLQJ ERDUGV WD[HG JUDLQ SURGXFHUV WR VXSSRUW D

FKHDS IRRG SROLF\ ZDV JHQHUDOO\ QRW DSSURSULDWH LQ WKHVH FRXQWULHV�

7KH VHFRQG SKDVH ZDV FKDUDFWHUL]HG E\ LQLWLDO JRYHUQPHQW DWWHPSWV WR OLEHUDOL]H WKH IRRG

V\VWHP� LQFOXGLQJ OHJDOL]LQJ VRPH DVSHFWV RI SULYDWH JUDLQ WUDGLQJ RU SURFHVVLQJ� +RZHYHU� LQ

PRVW FDVHV� SULYDWH WUDGH ZDV OHJDOL]HG EHIRUH JRYHUQPHQW SULFLQJ SROLF\ KDG VXIILFLHQWO\

FKDQJHG WR SURYLGH WKH LQFHQWLYHV IRU SULYDWH WUDGH� )RU H[DPSOH� VXEVLGLHV FRQIHUUHG WKURXJK

WKH RIILFLDO PDUNHWLQJ V\VWHP �WKURXJK QDUURZLQJ WKH PDUJLQV EHWZHHQ PDUNHWLQJ ERDUGV·

EX\LQJ DQG VHOOLQJ SULFHV VR WKDW SULYDWH WUDGHUV FRXOG QRW HIIHFWLYHO\ FRPSHWH DJDLQVW WKHP�

FRQWLQXHG WR VRPH H[WHQW DIWHU WKH UHIRUPV ZHUH LQLWLDWHG LQ .HQ\D� =LPEDEZH� =DPELD� DQG

0DOL� 7KH WUDQVIHUV FRQIHUUHG WKURXJK VWDWH SULFLQJ SROLF\ NHSW VHOHFWHG SURGXFHUV DQG DJUR�

EXVLQHVV ILUPV� SULPDULO\ ODUJH PLOOHUV� ZHGGHG WR WKH VWDWH PDUNHWLQJ V\VWHP� HYHQ LQ D

GHUHJXODWHG WUDGLQJ HQYLURQPHQW� 7KHVH SROLFLHV UDQ FRXQWHU WR WKH RIILFLDO LQWHQWLRQV RI WKH

UHIRUPV� DQG LQ WKH FDVH RI =LPEDEZH� .HQ\D� DQG =DPELD� JUHDWO\ H[DFHUEDWHG WKH VWDWHV·

ILQDQFLDO ORVVHV DVVRFLDWHG ZLWK PDL]H WUDGLQJ�

,Q JHQHUDO� RQO\ DIWHU WKH HOLPLQDWLRQ RI WKHVH GLUHFW DQG LQGLUHFW WUDQVIHUV WKURXJK VWDWH SULFLQJ

SROLFLHV GLG UHDOLVWLF LQFHQWLYHV IRU SULYDWH GLVWULEXWLRQ HPHUJH� 7KLV HQYLURQPHQW

FKDUDFWHUL]HG 3KDVH � LQ RXU WD[RQRP\� ,W LV LPSRUWDQW WR UHFRJQL]H� KRZHYHU� WKDW WKHVH

UHIRUPV DUH IUDJLOH DQG
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VXEMHFW WR SUHVVXUHV WR UHYHUVDOV LQ VRPH FRXQWULHV� HVSHFLDOO\ ZKHUH IRRG SULFHV DUH KLJKO\

XQVWDEOH� ,QFHQWLYHV IRU SULYDWH LQYHVWPHQW LQ WKH JUDLQ PDUNHWLQJ V\VWHP XQGRXEWHGO\

FRQWLQXH WR EH DIIHFWHG ZLWKLQ WKLV XQFHUWDLQ SROLF\ HQYLURQPHQW�



7DEOH �� 6HFWRUDO 3ROLF\ (QYLURQPHQW� 3UH�5HIRUP DQG 3RVW�5HIRUP 3HULRGV

3KDVH �� 3UH�5HIRUP )RRG 0DUNHWLQJ DQG 3ULFLQJ 3ROLFLHV 3KDVH �� ,QLWLDO 3ROLF\ 5HIRUPV 3KDVH �� 'HFLVLYH 3ROLF\ 5HIRUP

(WKLRSLD�

$JULFXOWXUDO 0DUNHWLQJ &RUSRUDWLRQ �$0&� VHWV TXRWDV WR

HQIRUFH VPDOOKROGHU GHOLYHU\ RI JUDLQ DW IL[HG� EHORZ�PDUNHW

SULFHV� 3ULYDWH LQWHU�GLVWULFW JUDLQ PRYHPHQW SURKLELWHG�

����� $0& ZDV UHVWUXFWXUHG LQWR (WKLRSLDQ

*UDLQ 7UDGLQJ (QWHUSULVH WR DFW DV SULFH

VWDELOL]HU� 4XRWD GHOLYHU\ UHTXLUHPHQWV

DEROLVKHG� &RQWUROOHG SULFHV DEROLVKHG

DW DOO OHYHOV LQ WKH IRRG V\VWHP� ,QWHU�

GLVWULFW JUDLQ WUDGH OHJDOL]HG� EXW

LQIRUPDO WD[HV RQ FURVV�GLVWULFW WUDGH

VWLOO UHPDLQ�

.HQ\D�

1DWLRQDO &HUHDOV 3URGXFH %RDUG �1&3%� SXUFKDVHV DQG VHOOV

PDL]H DW FRQWUROOHG� SDQ�WHUULWRULDO DQG SDQ�VHDVRQDO SULFHV�

1&3% PDUNHWLQJ PDUJLQV LQVXIILFLHQW WR FRYHU FRVWV� WKXV

UHVWULFWLQJ WKH UDQJH RI SURILWDEOH WUDGLQJ SRVVLELOLWLHV IRU

SULYDWH VHFWRU� 0LOOHUV REOLJHG WR SXUFKDVH PDL]H IURP 1&3%

DW FRQWUROOHG SULFHV WKURXJK TXRWD V\VWHP� 0DL]H PHDO SULFLQJ

DQG GLVWULEXWLRQ UHJXODWHG E\ JRYHUQPHQW�

����� 3KDVHG LQFUHDVH LQ SHUPLWWHG SXUFKDVHV E\

PLOOV IURP SULYDWH VRXUFHV� /LPLWV RQ

XQOLFHQVHG WUDGH DFURVV GLVWULFW ERXQGDULHV

UHOD[HG� 'HUHJXODWLRQ RI LQIRUPDO KDPPHU

PLOOLQJ� 3KDVHG FORVXUH RI 1&3% GHSRWV�

����� )XUWKHU UHOD[DWLRQ RI LQWHUGLVWULFW PRYHPHQW

UHVWULFWLRQV �EXW WLJKWHQHG LQ UHVSRQVH WR

���� GURXJKW��

����� $EROLWLRQ RI TXRWDV IRUFLQJ PLOOHUV WR

SXUFKDVH IURP 1&3%� ,QGLUHFW

VXEVLGLHV RQ UHILQHG PDL]H PHDO WKURXJK

RIILFLDO PDUNHWLQJ V\VWHP DEROLVKHG�

$OO FRQWUROV RQ LQWHU�GLVWULFW PDL]H WUDGH

DEROLVKHG�

0DOL�

6WDWH PDUNHWLQJ ERDUG �23$0� KDV VWDWXWRU\ PRQRSRO\ RYHU

FHUHDOV· PDUNHWLQJ DQG SULFLQJ� 3ULYDWH WUDGH LOOHJDO� WKRXJK LW

XVXDOO\ KDQGOHG WKH EXON RI GRPHVWLF FHUHDO WUDGH�

����� 3DUWLDO GHUHJXODWLRQ RI FHUHDOV WUDGH� ����� 23$0·V FRPPHUFLDO SXUFKDVLQJ DQG

VHOOLQJ IXQFWLRQV DEROLVKHG� 23$0·V

UROH UHGHILQHG DV PDQDJLQJ D QDWLRQDO

VHFXULW\ VWRFN DQG SXEOLF PDUNHW

LQIRUPDWLRQ V\VWHP�

*KDQD�

/LWWOH GLUHFW LQWHUYHQWLRQ LQ GRPHVWLF IRRG PDUNHWV� 0DFUR DQG

WUDGH SROLFLHV DIIHFWLQJ DJULFXOWXUH LQFOXGHG RYHUYDOXHG

H[FKDQJH UDWH� TXDQWLWDWLYH LPSRUW UHVWULFWLRQV� XUEDQ FRQVXPHU

VXEVLGLHV� DQG KHDY\ WD[DWLRQ RI DJULFXOWXUDO H[SRUWV�

����� 1LQH FXUUHQF\ GHYDOXDWLRQV EHWZHHQ ����

DQG ����� *UDLQ LPSRUW TXRWDV DQG WDULIIV

UHGXFHG�

����� 3ULFH FRQWUROV RQ IRRG FURSV� ODUJHO\

XQGHIHQGHG� ZHUH HOLPLQDWHG LQ �����

4XDQWLWDWLYH LPSRUW UHVWULFWLRQV DQG

WDULIIV IXUWKHU UHOD[HG�



7DEOH � &RQWLQXHG���

3KDVH �� 3UH�5HIRUP )RRG 0DUNHWLQJ DQG 3ULFLQJ 3ROLFLHV 3KDVH �� ,QLWLDO 3ROLF\ 5HIRUPV 3KDVH �� 'HFLVLYH 3ROLF\ 5HIRUP

=DPELD�

1DWLRQDO $JULFXOWXUDO 0DUNHWLQJ %RDUG �1$0%2$5'� DQG�RU

VWDWH�DIILOLDWHG FRRSHUDWLYHV SXUFKDVHG JUDLQ IURP IDUPHUV DQG

VROG WR PLOOHUV DW FRQWUROOHG SULFHV� 0DUNHWLQJ PDUJLQV

LQVXIILFLHQW WR FRYHU FRVWV� WKXV UHVWULFWLQJ WKH UDQJH RI

SURILWDEOH WUDGLQJ SRVVLELOLWLHV IRU SULYDWH VHFWRU�

1DWLRQDOL]DWLRQ RI JUDLQ PLOOV� ([SDQVLRQ RI VWDWH PDUNHWLQJ

LQIUDVWUXFWXUH DQG FUHGLW GLVEXUVHPHQW WR VPDOOKROGHU DUHDV LQ

����V DQG ����V� /DUJH FRQVXPHU VXEVLGLHV RQ UHILQHG PDL]H

PHDO GLVWULEXWHG WKURXJK RIILFLDO PDUNHWLQJ FKDQQHO�

����� /HJDOL]DWLRQ RI SULYDWH LQWHU�GLVWULFW PDL]H

WUDGH�

����� $EROLWLRQ RI 1$0%2$5'� 7UDQVIHU RI

PDL]H PDUNHWLQJ IXQFWLRQV WR &RRSHUDWLYH

)HGHUDWLRQ�

����� 'HUHJXODWLRQ RI LQIRUPDO� VPDOO�VFDOH

PLOOLQJ� 5HPRYDO RI PRVW UHVWULFWLRQV RQ

H[WHUQDO WUDGH�

����� &RQVXPHU VXEVLGLHV RQ PDL]H PHDO

GLVWULEXWHG WKURXJK RIILFLDO PDUNHWLQJ

V\VWHP DEROLVKHG� 2IILFLDO SURGXFHU

DQG VHOOLQJ SULFHV DEROLVKHG�

=LPEDEZH�

*UDLQ 0DUNHWLQJ %RDUG �*0%� SXUFKDVHG JUDLQ IURP IDUPHUV

DQG VROG WR PLOOHUV DW FRQWUROOHG SULFHV� XQLIRUP DFURVV UHJLRQV

DQG VHDVRQV� 3ULYDWH JUDLQ PRYHPHQW LQWR XUEDQ DQG

FRPPHUFLDO IDUPLQJ DUHDV LOOHJDO� 0DUNHWLQJ PDUJLQV

LQVXIILFLHQW WR FRYHU FRVWV� UHVWULFWV SULYDWH WUDGLQJ LQFHQWLYHV�

([SDQVLRQ RI VWDWH PDUNHWLQJ LQIUDVWUXFWXUH� FUHGLW

GLVEXUVHPHQW� DQG LQSXW VXEVLGLHV WR VPDOOKROGHUV LQ ����V�

3HULRGLFDOO\ ODUJH FRQVXPHU VXEVLGLHV RQ UHILQHG PDL]H PHDO

GLVWULEXWHG WKURXJK RIILFLDO PDUNHWLQJ FKDQQHO�

����� *UDGXDO UHGXFWLRQ LQ VWDWH JUDLQ FROOHFWLRQ

SRLQWV DQG VWDWH�GLVEXUVHG FUHGLW WR

VPDOOKROGHUV� ���������� 2IILFLDO SURGXFHU

SULFHV GHFOLQH LQ UHDO WHUPV ����������

����� 5HPRYDO RI WUDGH FRQWUROV EHWZHHQ

FRPPXQDO DUHDV� 5HOD[DWLRQ RI LQIRUPDO

EDUULHUV WR XUEDQ PLOOLQJ�

����� $OO FRQWUROV RQ GRPHVWLF� SULYDWH PDL]H

WUDGH DEROLVKHG� 0DL]H PHDO VXEVLGLHV

WKURXJK RIILFLDO PDUNHWLQJ V\VWHP

DEROLVKHG�



� $GKHUHQFH WR SDQ�WHUULWRULDO SULFLQJ LQ =DPELD DQG =LPEDEZH UHQGHUHG WKHVH H[ GHSRW SULFHV WKH VDPH DW DOO

PDUNHWLQJ ERDUG VHOOLQJ SRLQWV LQ WKH FRXQWU\�

��

�� 75(1'6 ,1 5($/ )22' 35,&(6� 35(�5()250 $1' 3267�5()250

7DEOH � SUHVHQWV LQGLFHV RI UHDO IRRG SULFH OHYHOV GXULQJ WKH WKUHH SKDVHV RI IRRG PDUNHWLQJ

DQG SULFLQJ GHVFULEHG DERYH� 7KH UHWDLO &3,�GHIODWHG SULFH RI ZKROH JUDLQ LQ WKH FDSLWDO FLW\

GXULQJ WKH SUH�UHIRUP SHULRG �3KDVH �� ZDV LQGH[HG DW ���� ,Q FDVHV ZKHUH WKH PDUNHW ZDV

VWULFWO\ FRQWUROOHG� WKH LQGH[ SULFH ZDV WKH PDUNHWLQJ ERDUG·V H[ GHSRW �VHOOLQJ� SULFH RI JUDLQ��

7KH DYHUDJH OHYHO RI SULFHV GXULQJ WKH WZR SKDVHV RI IRRG PDUNHW UHIRUP ³ UHODWLYH WR WKH

&3,�GHIODWHG SULFH RI ZKROH JUDLQ GXULQJ WKH SUH�UHIRUP SHULRG ³ LV UHSRUWHG LQ WKH WZR ULJKW

FROXPQV RI 7DEOH �� 1XPEHUV ORZHU �JUHDWHU� WKDQ ��� GHQRWH D GHFOLQH �ULVH� LQ WKH DYHUDJH

SULFH OHYHOV UHODWLYH WR WKH SUH�UHIRUP SHULRG�

'XULQJ WKH LQLWLDO SKDVH RI WKH UHIRUP SURFHVVHV �3KDVH ��� WKH &3,�GHIODWHG SULFHV GHFOLQHG LQ

DERXW KDOI RI WKH FDVHV RI WKH IRRG FRPPRGLWLHV H[DPLQHG �PDL]H LQ =DPELD DQG .HQ\D� ULFH

LQ 0DOL� PDL]H DQG VRUJKXP LQ 0DOL�� DQG URVH LQ WKH RWKHU FDVHV �PDL]H LQ =LPEDEZH� PLOOHW�

\DPV� DQG FDVVDYD LQ *KDQD� DQG VRUJKXP LQ 0DOL�� +RZHYHU� DIWHU WKH GHFLVLYH UHIRUPV RI

3KDVH �� UHWDLO JUDLQ SULFHV LQ WKH XUEDQ PDUNHWV H[DPLQHG ZHUH ORZHU WKDQ WKHLU SUH�UHIRUP

DYHUDJH LQ ILYH RI WKH VL[ FRXQWULHV H[DPLQHG�

3URGXFHU SULFH LQIRUPDWLRQ IRU WKH HQWLUH SHULRG ZDV DYDLODEOH RQO\ IRU =LPEDEZH� .HQ\D� DQG

=DPELD� ,Q RQH FDVH �=LPEDEZH�� SURGXFHU SULFHV URVH LQ WKH UHJLRQV IRU ZKLFK GDWD ZDV

DYDLODEOH� ,Q =DPELD� SURGXFHU SULFHV ZHUH PDUNHGO\ ORZHU� ,Q .HQ\D� WKH GLUHFWLRQ RI

SURGXFHU SULFHV YDULHG FRQVLGHUDEO\� EXW LQ JHQHUDO DSSHDUHG WR EH VOLJKWO\ ORZHU WKDQ WKHLU

SUH�UHIRUP OHYHOV�

&RQVXPHU SULFH LQIRUPDWLRQ ZDV DYDLODEOH LQ .HQ\D� =DPELD� DQG =LPEDEZH IRU UHILQHG PHDO

PDUNHWHG WKURXJK WKH RIILFLDO PDUNHWLQJ V\VWHPV �5RZV G� N� DQG T� DQG IRU ZKROH PHDO

FXVWRP�PLOOHG E\ LQIRUPDO PDUNHWLQJ FKDQQHOV� ZKLFK KDV EHFRPH LQFUHDVLQJO\ DFFHVVLEOH WR

XUEDQ FRQVXPHUV VLQFH WKH UHIRUPV �5RZV I� Q� DQG W�� 7KH GDWD LQGLFDWH WKDW SULFHV RI UHILQHG

PHDO URVH LQ =LPEDEZH DQG GHFOLQHG LQ =DPELD DQG .HQ\D GXULQJ ERWK SKDVHV RI WKH UHIRUP

SHULRG� :KHQ WKH H[SOLFLW FRQVXPHU VXEVLGLHV RQ UHILQHG PHDO DUH DGGHG WR WKH SULFHV WR PRUH

DFFXUDWHO\ DFFRXQW IRU WKH FRVW RI SURGXFLQJ PHDO WKURXJK WKH RIILFLDO PDUNHWLQJ V\VWHPV�

SULFHV GHFOLQHG HYHQ IXUWKHU LQ =DPELD DQG .HQ\D �URZV J DQG O�� EXW VWLOO URVH LQ =LPEDEZH

�URZ U�� 7KH UHDVRQV IRU WKLV DUH GHVFULEHG LQ PRUH GHWDLO EHORZ�

2QH SRVVLEOH H[SODQDWLRQ IRU IDOOLQJ UHDO IRRG SULFHV� ZKHUH WKLV KDV LQ IDFW RFFXUUHG� LV DQ

RXWZDUG VKLIW LQ WKH VXSSO\ IXQFWLRQ GXH WR H[SDQVLRQ LQ SHU�FDSLWD JUDLQ SURGXFWLRQ� ,Q IDFW�

KRZHYHU� SHU�FDSLWD SURGXFWLRQ DSSHDUV WR EH GHFOLQLQJ LQ VHYHUDO RI WKH FRXQWULHV PHQWLRQHG

DERYH� ZKHUH UHDO SULFHV KDYH IDOOHQ LQ WKH SRVW�UHIRUP SHULRG �7DEOH ��� :KLOH SURGXFWLRQ LV

VXEMHFW WR ZLGH IOXFWXDWLRQV GXH WR GURXJKW� DQG PD\ EH VHQVLWLYH WR WKH EHJLQQLQJ DQG HQGLQJ

\HDU IRU WKH SHULRG LQ TXHVWLRQ� WKLV SUREOHP LV DGGUHVVHG WR VRPH H[WHQW E\ VPRRWKLQJ



��

DEQRUPDO ZHDWKHU VHDVRQV RYHU VHYHUDO \HDUV E\ XVH RI PRYLQJ DYHUDJHV� 7KH GDWD LQ 7DEOH �

UHSRUW WKUHH�\HDU� FHQWHUHG� PRYLQJ DYHUDJHV� )RU DOO WKH FRXQWULHV SUHVHQWHG� SHU�FDSLWD JUDLQ

SURGXFWLRQ KDV GHFOLQHG HYHQ LQ WKH VKRUW SRVW�UHIRUP SHULRGV� +RZHYHU� DV QRWHG LQ WKH ')$

UHSRUW� WKH XQFHUWDLQ TXDOLW\ RI IRRG SURGXFWLRQ GDWD LQ VRPH RI WKHVH FRXQWULHV ZDUUDQWV

FDXWLRQ LQ IRUPLQJ VWURQJ FRQFOXVLRQV DERXW SURGXFWLRQ WUHQGV�

,W LV LPSRUWDQW WR QRWH WKDW WKHVH SULFH FRPSDULVRQV EHWZHHQ WKH WKUHH SHULRGV GR QRW FRQWURO

IRU FKDQJHV LQ H[RJHQRXV YDULDEOHV DIIHFWLQJ IRRG SULFHV RYHU WLPH �ZHDWKHU� GLUHFW DQG

LQGLUHFW VXEVLGLHV FRQIHUUHG WKURXJK SROLF\� FKDQJHV LQ ZRUOG SULFHV� HWF��� 7KH SXUSRVH RI WKH

QH[W WZR VHFWLRQV LV WR DVVHVV SULFH FKDQJHV DIWHU FRQWUROOLQJ IRU VRPH RI WKHVH H[RJHQRXV

IDFWRUV�
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7DEOH �� ,QGH[ RI 5HDO 3ULFHV LQ 3UH�5HIRUP DQG 3RVW�5HIRUP 3HULRGV

3KDVH ��

3UH�

5HIRUP

3KDVH � 3KDVH �

0DOL VRUJKXP� UHWDLO� %DPDNR

ULFH� UHWDLO� %DPDNR

���

���

���

��

��

��

*KDQD PDL]H� ZKROHVDOH� DYHUDJH RI � PDUNHWVD

VRUJKXP� ZKROHVDOH� DYHUDJH RI � PDUNHWV

PLOOHW� ZKROHVDOH� DYHUDJH RI � PDUNHWV

\DPV� ZKROHVDOH� DYHUDJH RI � PDUNHWV

FDVVDYD� ZKROHVDOH� DYHUDJH RI � PDUNHWV

���

���

���

���

���

��

��

���

���

���

��

��

��

���

��

(WKLRSLD WHII ZKLWH� UHWDLO� $GGLV $EDED

PDL]H� UHWDLO� $GGLV $EDED

ZKHDW ZKLWH� UHWDLO� $GGLV $EDED

EDUOH\ ZKLWH� UHWDLO� $GGLV $EDED

���

���

���

���

��

��

��

��

��

��

��

��

.HQ\D E� PDL]H JUDLQ� RIILFLDO H[ GHSRW� 1DLUREL

F� PDL]H JUDLQ� RIILFLDO SURGXFHU SULFH� .DNDPHJD

G� UHILQHG PHDO� RIILFLDO UHWDLO� 1DLUREL

J� UHILQHG PHDO� RIILFLDO UHWDLO SOXV VXEVLGLHV� 1DLUREL

H� PDL]H JUDLQ� UHWDLO� 1DLUREL PDUNHWV

I� ZKROH PHDO� KDPPHU�PLOOHG� 1DLUREL PDUNHWV

���

��

���

���

���

��

��

��

���

���

��

��

��

��

���

1D

��

��

=DPELD K� PDL]H JUDLQ� RIILFLDO H[�GHSRW� /XVDND

L� PDL]H JUDLQ� RIILFLDO SURGXFHU

N� UROOHU PHDO� RIILFLDO UHWDLO� /XVDND

O� UROOHU PHDO� RIILFLDO UHWDLO SOXV VXEVLGLHV� /XVDND

P� PDL]H JUDLQ� UHWDLO� /XVDND PDUNHWV

Q� ZKROH PHDO� KDPPHG�PLOOHG� /XVDND PDUNHWV

���

��

���

���

��

��

��

��

���

���

��

��

1$

1$

���

���

��

��

=LPEDEZH R� PDL]H JUDLQ� RIILFLDO H[�GHSRW

S� PDL]H JUDLQ� RIILFLDO SURGXFHU

T� UROOHU PHDO� RIILFLDO UHWDLO

U� UROOHU PHDO� RIILFLDO UHWDLO SOXV VXEVLGLHV

V� PDL]H JUDLQ� UHWDLO� +DUDUH PDUNHWV

W� ZKROH PHDO� KDPPHU�PLOOHG� +DUDUH PDUNHWV

���
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���

���
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'DWD IRU 3UH�5HIRUP� 3KDVH �� DQG 3KDVH � SHULRGV EDVHG RQ WKH IROORZLQJ SHULRGV�

3KDVH ��

3UH�UHIRUP

3KDVH � 3KDVH �

0DOL

*KDQD

(WKLRSLD

.HQ\D

=DPELD

=LPEDEZH

���������������

���������������

���������������

���������������

���������������
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1RWHV� D XQZHLJKWHG DYHUDJH RI %ROJDWDQJD� 7HFKLPDQ� DQG .XPDVL�
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7DEOH �� 7UHQGV LQ &RDUVH *UDLQ 3URGXFWLRQ 3HU�&DSLWD� $UHD� <LHOG� DQG 1HW ([SRUWV�

6HOHFWHG &RXQWULHV

3URGXFWLRQ 3HU�

&DSLWD �WRQV�

���

$UHD

���� KD�

���

<LHOG

�WRQV�KD�

���

1HW ([SRUWV

���� WRQV�

���

������������������� WKUHH�\HDU FHQWHUHG PRYLQJ DYHUDJH ����������������������

=LPEDEZH �������
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=LPEDEZH

�VPDOOKROGHU

VHFWRU�
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6RXUFHV� -D\QH DQG -RQHV ������

1RWHV� 7KH VKDUH RI PDL]H LQ WKH WRWDO FRDUVH JUDLQ SURGXFWLRQ GXULQJ WKH ��������� SHULRG LV HVWLPDWHG DW �� SHUFHQW

LQ =LPEDEZH� �� SHUFHQW IRU 0DODZL� �� SHUFHQW IRU =DPELD� �� SHUFHQW IRU .HQ\D� DQG �� SHUFHQW IRU 6RXWK $IULFD

�86'$ ������
D )LJXUHV LQ SDUHQWKHVHV H[FOXGH WKH ���� GURXJKW \HDU�
E )LJXUHV IRU 6RXWK $IULFD DUH IRU PDL]H RQO\�
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�� 02'(/ $1' '$7$

��� 7KH 0RGHO

2QH DSSURDFK WR PRGHOLQJ SULFH HIIHFWV ZRXOG EH WR EXLOG D VWUXFWXUDO HFRQRPHWULF PRGHO

FRQVLVWLQJ RI EHKDYLRUDO HTXDWLRQV WR H[SODLQ WKH VXSSO\ DQG GHPDQG GHFLVLRQV RI DOO

SDUWLFLSDQWV LQ WKH PDUNHW� LQFOXGLQJ SURGXFHUV� FRQVXPHUV� WUDGHUV� DQG VWDWH DJHQFLHV

LQYROYHG LQ IRRG PDUNHWLQJ� +RZHYHU� WKLV ZRXOG UHTXLUH D ODUJH PRGHO ZKLFK ZRXOG HPERG\

PDQ\ RYHU�LGHQWLI\LQJ UHVWULFWLRQV GUDZQ IURP HFRQRPLF WKHRU\� 7KHVH UHVWULFWLRQV XVXDOO\

WDNH WKH IRUP RI H[FOXGLQJ YDULDEOHV IURP SDUWLFXODU HTXDWLRQV LQ RUGHU WR PRWLYDWH D SDUWLFXODU

HFRQRPLF LQWHUSUHWDWLRQ IRU WKH PRGHO� 2I FRXUVH� LW LV QRW QHFHVVDU\ WR ZRUN ZLWK ODUJH

V\VWHPV� EHFDXVH WKHUH DUH PHWKRGV IRU HVWLPDWLQJ LQGLYLGXDO VWUXFWXUDO HTXDWLRQV HPEHGGHG

ZLWKLQ D ODUJHU V\VWHP� +RZHYHU� HVWLPDWLQJ SULFH HIIHFWV LQ LQGLYLGXDO HTXDWLRQV RQO\

SURYLGHV LQIRUPDWLRQ RQ WKH HIIHFWV RI SULFH RQ WKH EHKDYLRU RI WKH SDUWLFXODU DJHQW EHLQJ

PRGHOHG �H�J�� RQ SURGXFHUV� LI D VXSSO\ HTXDWLRQ LV EHLQJ HVWLPDWHG�� $ VWUXFWXUDO DSSURDFK

WR HVWLPDWLQJ WKH HIIHFWV RI PDUNHW UHIRUP RQ HTXLOLEULXP SULFHV ZRXOG UHTXLUH VWUXFWXUDO

HTXDWLRQV IRU DOO PDUNHW SDUWLFLSDQWV DW HDFK VWDJH LQ WKH V\VWHP� IURP SURGXFWLRQ WR PDUNHWLQJ

WR FRQVXPSWLRQ�

$ SRWHQWLDO SUREOHP ZLWK ODUJH�VFDOH VWUXFWXUDO PRGHOV LV WKDW WKH UHVWULFWLRQV XVHG WR LGHQWLI\

WKH PRGHO PD\ QRW EH YDOLG� $ PXOWL�PDUNHW VWUXFWXUDO PRGHO RI D YHUWLFDO PDUNHWLQJ FKDLQ LV

FRPSOLFDWHG� SDUWLFXODUO\ ZKHQ LW LQYROYHV LQWHUQDWLRQDO WUDGH� (FRQRPLF WKHRU\ RIWHQ RQO\

SURYLGHV ZHDN JXLGHOLQHV� KRZHYHU� RQ KRZ LGHQWLILFDWLRQ FDQ EH DFKLHYHG� )RU H[DPSOH�

6LPV ������ VKRZHG WKDW LI H[SHFWDWLRQ YDULDEOHV HQWHU DQ HTXDWLRQ� WKHQ LW LV DOPRVW LPSRVVLEOH

WR H[FOXGH DQ\ UHOHYDQW YDULDEOH ZKLFK LV NQRZQ DW WKH WLPH H[SHFWDWLRQV ZHUH IRUPHG� EHFDXVH

WKHVH YDULDEOHV ZLOO HQWHU WKURXJK WKH H[SHFWDWLRQV WHUP� ,I LQFRUUHFW LGHQWLILFDWLRQ UHVWULFWLRQV

DUH LPSRVHG� WKHQ WKH PRGHO FDQ SURYLGH PLVOHDGLQJ UHVXOWV �-D\QH DQG 0\HUV ����� 7RPHN

DQG 0\HUV ����� DQG 6LPV ������

$Q DOWHUQDWLYH LV WR GLUHFWO\ VSHFLI\ D UHGXFHG IRUP PRGHO IRU HTXLOLEULXP IRRG SULFH OHYHOV�

6XFK D PRGHO ZRXOG LQFOXGH YDULDEOHV WKDW PLJKW EH LQFOXGHG LQ VWUXFWXUDO PRGHOV GUDZQ IURP

HFRQRPLF WKHRU\� EXW RWKHUZLVH WKH PRGHO LV OHIW UHODWLYHO\ XQUHVWULFWHG� 'DWD DYDLODELOLW\ ZLOO

DOVR DIIHFW ZKDW FDQ EH IHDVLEO\ HVWLPDWHG� +LVWRULFDO SULFH FRUUHODWLRQV DUH VXPPDUL]HG E\

LQFOXGLQJ ODJJHG YDULDEOHV� DQG VWDWLVWLFDO FULWHULD DUH XVHG WR GHWHUPLQH KRZ PDQ\ ODJV WR

LQFOXGH �-XGJH HW DO� ����� &KDSWHU ���� 7KH DGYDQWDJH RI WKLV DSSURDFK LV WKDW WKH PLQLPDO

UHVWULFWLRQV DSSOLHG WR WKH UHGXFHG IRUP SURYLGH IOH[LELOLW\� ZKLFK DOORZV WKH PRGHO WR EH

FRQVLVWHQW ZLWK D ZLGH UDQJH RI DOWHUQDWLYH HFRQRPLF VWUXFWXUHV �7RPHN DQG 0\HUV ������ 7KH

GLVDGYDQWDJH RI WKLV PRGHO LV WKDW VWUXFWXUDO LQIRUPDWLRQ UHJDUGLQJ WKH HIIHFWV RI SULFH RQ

VXSSO\ RU GHPDQG GHFLVLRQV PDGH E\ WKH SDUWLFXODU PDUNHW SDUWLFLSDQWV LV QRW DYDLODEOH�

1HYHUWKHOHVV� WKH PDLQ JRDO RI WKH SUHVHQW VWXG\ LV FRQILQHG WR HVWLPDWLQJ WKH QHW HIIHFW RQ

&3,�DGMXVWHG SULFH OHYHOV GXULQJ WKH SUH� DQG SRVW�UHIRUP SHULRGV� VXPPDUL]HG E\ WKH DYHUDJH

SULFH WUHQGV GXULQJ WKH WZR UHJLPHV� $ UHGXFHG IRUP DSSURDFK LV YHU\ ZHOO VXLWHG WR WKLV WDVN�

7R WHVW IRU VWDWLVWLFDO GLIIHUHQFHV LQ WKH WUHQG RI UHDO IRRG SULFHV EHIRUH DQG DIWHU VWUXFWXUDO

FKDQJH� SULFH�GHSHQGHQW VSOLQH IXQFWLRQV DUH VSHFLILHG� 6SOLQH IXQFWLRQV DUH D FODVV RI PRGHOV
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WKDW DOORZ IRU D FRQWLQXRXV IXQFWLRQ WR EH HVWLPDWHG� EXW WKH\ FDQ WDNH RQ D GLIIHUHQW VORSH

DIWHU VWUXFWXUDO FKDQJH� ,I OLQHDULW\ LV DVVXPHG� VXFK D PRGHO LV FDOOHG D SLHFHZLVH OLQHDU

UHJUHVVLRQ� DQG LQ WKLV FDVH LW FRQVLVWV RI WZR VWUDLJKW�OLQH VHJPHQWV WKDW DUH FRQWLQXRXV DW WKH

SRLQW RI VWUXFWXUDO FKDQJH �3LQG\FN DQG 5XEHQIHOG ������ 7KLV DSSURDFK LV LQ FRQWUDVW WR

PRGHOV WKDW UHVXOW LQ D GLVFRQWLQXLW\ LQ WKH IXQFWLRQ EHIRUH DQG DIWHU VWUXFWXUDO FKDQJH �XVLQJ�

IRU H[DPSOH� VORSH DQG LQWHUFHSW VKLIWHUV�� $VVXPLQJ WKDW IRRG SULFHV DUH QRW GLVFRQWLQXRXV�

EXW WKDW WKHLU UHODWLRQVKLS WR H[RJHQRXV DQG ODJJHG�HQGRJHQRXV YDULDEOHV PD\ QHYHUWKHOHVV EH

DOWHUHG XQGHU VWUXFWXUDO FKDQJH� D VSOLQH�IXQFWLRQ DSSURDFK ZRXOG EH DSSURSULDWH�

7KH EDVLF PRGHO XVHG IRU FRXQWU\�OHYHO HVWLPDWLRQ LV�
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1RWH WKDW EHIRUH VWUXFWXUDO FKDQJH� WKH DYHUDJH PRQWKO\ FKDQJH LQ SULFH OHYHOV LV JLYHQ E\ E
�
�

$IWHU VWUXFWXUDO FKDQJH� WKH DYHUDJH PRQWKO\ SULFH FKDQJH VKLIWV WR E
�
� E

�
� $V VKRZQ LQ

PRUH GHWDLO E\ 3LQG\FN DQG 5XEHQIHOG ������� WKHUH LV QR GLVFRQWLQXLW\ LQ WKH UHODWLRQVKLS�

(TXDWLRQ ��� LV HVWLPDWHG XVLQJ PRQWKO\ GDWD IRU (WKLRSLD� *KDQD� 0DOL� DQG .HQ\D� 6LQFH WKH

IRRG PDUNHW UHIRUP SURFHVV LQ =LPEDEZH DQG =DPELD KDV RFFXUUHG LQ VXEVWDQFH RQO\ VLQFH

����� WKHUH DUH LQVXIILFLHQW SRVW�UHIRUP GDWD SRLQWV WR DOORZ IRU HFRQRPHWULF DQDO\VLV RI WKLV

W\SH� DQG RQO\ GHVFULSWLYH DVVHVVPHQWV DUH PDGH�

7KH YHFWRU ;
W
LQ ��� LQFOXGHV FRXQWU\�VSHFLILF YDULDEOHV VSHFLILHG LQ 7DEOH ��

6HYHUDO OLPLWDWLRQV RI WKH VSOLQH�DSSURDFK PRGHO DUH XQGHUVFRUHG� 7KH PRVW VHULRXV SUREOHP

UHJDUGV FDSWXULQJ WKH FXPXODWLYH DQG JUDGXDO HIIHFWV RI SROLF\ FKDQJH� :KLOH WKH XVH RI

GXPP\ YDULDEOHV WR PRGHO VWUXFWXUDO FKDQJH KDV EHHQ ZLGHVSUHDG DQG VWDQGDUG LQ WKH

OLWHUDWXUH� WKLV DSSURDFK LV QRW DEOH WR DGHTXDWHO\ FDSWXUH WKH FXPXODWLYH HIIHFWV RI VWUXFWXUDO
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FKDQJH� ZKLFK DUH DOPRVW QHYHU IHOW LPPHGLDWHO\� 5HODWHGO\� IRRG PDUNHW UHIRUP LQ VRPH

FRXQWULHV KDV LQYROYHG D VHULHV RI VHTXHQFHG DQG SKDVHG SROLF\ FKDQJHV� VRPH RI ZKLFK ZHUH

RQO\ SDUWLDOO\ LPSOHPHQWHG RU ZHUH UHYHUVHG IRU D WLPH EHIRUH EHLQJ UHLQWURGXFHG� +HQFH� LQ

UHDOLW\ WKHUH ZHUH QXPHURXV GLIIHUHQWLDWHG VWDJHV RI UHIRUP ZLWKLQ HDFK RI WKH EURDG SKDVHV RI

WKH UHIRUP SURFHVV GHVFULEHG DERYH� )RU UHDVRQV RI WUDFWDELOLW\� WKH DSSURDFK WDNHQ DERYH

LPSOLFLWO\ PRGHOV WKH SUH�UHIRUP DQG UHIRUP SHULRGV LQ D VRPHZKDW DJJUHJDWHG PDQQHU� $

WKLUG OLPLWDWLRQ LV WKDW WKH UHGXFHG�IRUP HTXDWLRQ ��� LV QRW H[SOLFLWO\ GHULYHG IURP DQ\

SDUWLFXODU VWUXFWXUDO PRGHO� LW LV ZLGHO\ FRQVLVWHQW ZLWK D QXPEHU RI VWUXFWXUDO LQWHUSUHWDWLRQV�

$V D UHVXOW� VWUXFWXUDO LQIRUPDWLRQ LV QRW DYDLODEOH UHJDUGLQJ WKH HIIHFWV RI SULFH RQ WKH VXSSO\

RU GHPDQG GHFLVLRQV RI SDUWLFXODU PDUNHW SDUWLFLSDQWV� +RZHYHU� WKLV LV QRW D PDMRU

GUDZEDFN� DV WKH PDLQ JRDO RI WKH SUHVHQW VWXG\ LV WR HVWLPDWH WKH QHW HIIHFW RI YDULRXV IDFWRUV

K\SRWKHVL]HG WR LQIOXHQFH &3,�DGMXVWHG SULFH OHYHOV GXULQJ WKH SUH� DQG SRVW�UHIRUP SHULRGV�

7DEOH �� (VWLPDWLRQ 3HULRG� (VWLPDWLRQ 3URFHGXUH� DQG ([SODQDWRU\ 9DULDEOHV LQ

(TXDWLRQ ��� IRU .HQ\D� (WKLRSLD� *KDQD� DQG 0DOL

.HQ\D (WKLRSLD *KDQD 0DOL

(VWLPDWLRQ 3HULRG� ������� � ������� ������� � ������� ������� � �������

DQG

������� � �������

������� � �������

(VWLPDWLRQ 3URFHGXUH� 2/6 685( 685( 2/6

'HSHQGHQW 9DULDEOHV� UHWDLO PDUNHW SULFHV

IRU PDL]H LQ

1DLUREL� &HQWUDO

5HJLRQ DQG :HVWHUQ

5HJLRQ PDUNHWV

�GHIODWHG E\ &3,�

UHWDLO PDUNHW SULFHV

IRU PDL]H� ZKLWH

ZKHDW� PL[HG

ZKHDW� ZKLWH WHII�

DQG ZKLWH EDUOH\�

$GGLV $EDED

�GHIODWHG E\ &3,�

ZKROHVDOH SULFH RI

PDL]H� PLOOHW�

\DPV� DQG FDVVDYD�

7HFKLPDQ PDUNHW

�GHIODWHG E\ &3,�

UHWDLO SULFH RI

VRUJKXP DQG ULFH�

%DPDNR PDUNHW

�GHIODWHG E\ &3,�

([SODQDWRU\ 9DULDEOHV�

��PRQWK PRYLQJ DYHUDJH RI

UDLQIDOO �PP�PRQWK�

[ [

GURXJKW GXPP\ ������ [

GURXJKW GXPP\ ��������

DQG ��������

[

PRQWKO\ GXPPLHV [ [ [ [

UHDO SHU�FDSLWD *'3 [

��PRQWK PRYLQJ DYHUDJH RI

IRRG DLG DUULYDOV DW (ULWUHDQ

SRUWV

[

VXEVWLWXWH IRRG FURS PDUNHW

SULFHV

[ [ [ [

ODJJHG GHSHQGHQW YDULDEOH [ [ [ [
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ODJJHG PDUNHWLQJ ERDUG

RIILFLDO H[ GHSRW SULFH IRU

PDL]H

[

���� 'DWD

7KH VRXUFHV RI WKH GDWD XVHG LQ WKLV DQDO\VLV DUH DV IROORZV�

*KDQD� &RPPRGLW\ SULFH LQIRUPDWLRQ �$OGHUPDQ DQG 6KLYHO\ ����� XVLQJ GDWD IURP WKH

0LQLVWU\ RI $JULFXOWXUH�� FRQVXPHU SULFH LQGH[ �$OGHUPDQ DQG 6KLYHO\ ����� XVLQJ GDWD IURP

WKH 0LQLVWU\ RI )LQDQFH�� H[FKDQJH UDWH� JURVV GRPHVWLF SURGXFW� DQG SRSXODWLRQ �,QWHUQDWLRQDO

0RQHWDU\ )XQG ������ ZRUOG SULFH LQIRUPDWLRQ �)$2 4XDUWHUO\ %XOOHWLQ RI 6WDWLVWLFV� YDULRXV

LVVXHV�� VKLSSLQJ UDWHV �:RUOG %DQN &RPPRGLW\ 7UDGH DQG 3ULFH 7UHQGV ������ UDLQIDOO

�1DWLRQDO 2FHDQRJUDSKLF DQG $WPRVSKHULF $GPLQLVWUDWLRQ ������

=LPEDEZH� &RPPRGLW\ SULFH LQIRUPDWLRQ �*UDLQ 0DUNHWLQJ %RDUG GDWD ILOHV�� PRQWKO\ PDL]H

PHDO SULFHV DQG JURVV PDUJLQV �&KLVYR ������ FRQVXPHU SULFH LQGH[� H[FKDQJH UDWH� JURVV

GRPHVWLF SURGXFW� DQG SRSXODWLRQ �,QWHUQDWLRQDO 0RQHWDU\ )XQG ������ ZRUOG SULFH

LQIRUPDWLRQ �)$2 4XDUWHUO\ %XOOHWLQ RI 6WDWLVWLFV� YDULRXV LVVXHV�� VKLSSLQJ UDWHV �:RUOG %DQN

&RPPRGLW\ 7UDGH DQG 3ULFH 7UHQGV ������ VWDWH VXEVLGLHV RQ PDL]H PHDO �*RYHUQPHQW RI

=LPEDEZH >*2=@������ UDLQIDOO �0DVWHUV ������

.HQ\D� &RPPRGLW\ SULFH LQIRUPDWLRQ �&HQWUDO %XUHDX RI 6WDWLVWLFV ������ FRQVXPHU SULFH

LQGH[� H[FKDQJH UDWH� JURVV GRPHVWLF SURGXFW� DQG SRSXODWLRQ �,QWHUQDWLRQDO 0RQHWDU\ )XQG

������ ZRUOG SULFH LQIRUPDWLRQ �)$2 4XDUWHUO\ %XOOHWLQ RI 6WDWLVWLFV� YDULRXV LVVXHV�� VKLSSLQJ

UDWHV �:RUOG %DQN &RPPRGLW\ 7UDGH DQG 3ULFH 7UHQGV ������ VWDWH VXEVLGLHV RQ PDL]H PHDO�

UDLQIDOO �&HQWUDO %XUHDX RI 6WDWLVWLFV ������

=DPELD� &RPPRGLW\ SULFH LQIRUPDWLRQ �+RZDUG HW DO� ���� �WR ������ /XVDND $JULFXOWXUDO

&RPPRGLW\ ([FKDQJH IRU ���������� FRQVXPHU SULFH LQGH[� H[FKDQJH UDWH� JURVV GRPHVWLF

SURGXFW� DQG SRSXODWLRQ �,QWHUQDWLRQDO 0RQHWDU\ )XQG ������ ZRUOG SULFH LQIRUPDWLRQ �)$2

4XDUWHUO\ %XOOHWLQ RI 6WDWLVWLFV� YDULRXV LVVXHV�� VKLSSLQJ UDWHV �:RUOG %DQN &RPPRGLW\ 7UDGH

DQG 3ULFH 7UHQGV ������ VWDWH VXEVLGLHV RQ PDL]H PHDO� UDLQIDOO �=DPELD )HGHUDWLRQ RI

&RRSHUDWLYHV ������

(WKLRSLD� &RPPRGLW\ SULFH LQIRUPDWLRQ �(WKLRSLDQ *UDLQ 7UDGLQJ (QWHUSULVH ������ FRQVXPHU

SULFH LQGH[� H[FKDQJH UDWH� JURVV GRPHVWLF SURGXFW� DQG SRSXODWLRQ �,QWHUQDWLRQDO 0RQHWDU\

)XQG ������ ZRUOG SULFH LQIRUPDWLRQ �)$2 4XDUWHUO\ %XOOHWLQ RI 6WDWLVWLFV� YDULRXV LVVXHV��

VKLSSLQJ UDWHV �:RUOG %DQN &RPPRGLW\ 7UDGH DQG 3ULFH 7UHQGV ������ UDLQIDOO �1DWLRQDO

0HWHRURORJLFDO 6WDWLVWLFDO $JHQF\� *RYHUQPHQW RI (WKLRSLD ������

0DOL� &RPPRGLW\ SULFH LQIRUPDWLRQ �0LQLVWU\ RI )LQDQFH DQG 3ODQ� 'LUHFWLRQ 1DWLRQDOH GH OD

6WDWLVWLTXH HW ,QIRUPDWLTXH �'16, ������ DQG 0DUNHW ,QIRUPDWLRQ 6\VWHP�� H[FKDQJH UDWH

�,QWHUQDWLRQDO 0RQHWDU\ )XQG ������ ZDJH UDWH GDWD �'16, ������ ZHDWKHU DQG &3, GDWD

�$OGULGJH DQG 6WDDW] ������
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���� 6WDWLRQDULW\ 7HVWV

8QLW URRW WHVWV ZHUH SHUIRUPHG RQ WKH GHVHDVRQDOL]HG� PRQWKO\ SULFH GDWD WR H[DPLQH

VWDWLRQDULW\� DQ DVVXPSWLRQ WKDW LV UHTXLUHG LQ WKH GHULYDWLRQ RI VWDQGDUG LQIHUHQFH SURFHGXUH

IRU UHJUHVVLRQ PRGHOV� 1RQVWDWLRQDU\ UHJUHVVRUV LQYDOLGDWH PDQ\ VWDQGDUG UHVXOWV DQG UHTXLUH

VSHFLDO WUHDWPHQW� VXFK DV GLIIHUHQFLQJ WKH GDWD WR UHPRYH WKH HIIHFWV RI WKH XQLW URRW� 7HVWV RI

VWDWLRQDULW\ RI WKH GDWD ZHUH XQGHUWDNHQ XVLQJ DXJPHQWHG 'LFNH\�)XOOHU WHVWV� ZKLFK DUH

UHSRUWHG LQ 7DEOH �� 7KH UHVXOWV VXSSRUW WKH K\SRWKHVLV RI VWDWLRQDULW\ DW WKH � SHUFHQW OHYHO LQ

PRVW FDVHV �H[FHSWLRQV DUH QRWHG ZLWK DQ DVWHULVN�� :H SURFHHGHG ZLWK DQDO\]LQJ WKH GDWD LQ

OHYHOV� UDWKHU WKDQ ILUVW�GLIIHUHQFHV� UHFRJQL]LQJ WKDW LQ WKH FDVH RI PLOOHW DQG \DPV LQ *KDQD�

DQG VRUJKXP LQ 0DOL� WKH K\SRWKHVLV RI QRQ�VWDWLRQDULW\ FRXOG QRW EH UHMHFWHG DW WKH � SHUFHQW

OHYHO� ,W LV LPSRUWDQW WR QRWH WKDW WKH 'LFNH\�)XOOHU WHVW LV VRPHZKDW ELDVHG LQ IDYRU RI

LQGLFDWLQJ QRQ�VWDWLRQDULW\� 8QLW URRWV DUH DOPRVW QHYHU SUHVHQW LQ DQQXDO GDWD� DQG WKHUHIRUH

WKH WHVWV ZHUH QRW DSSOLHG IRU WKH =DPELD DQG =LPEDEZH GDWD�

7DEOH �� $XJPHQWHG 'LFNH\�)XOOHU 8QLW 5RRW 7HVWV

6WDWLVWLFV

0F.LQQRQ ��
&ULWLFDO
9DOXH

.HQ\D PDL]H JUDLQ� 1DLUREL� PDUNHW UHWDLO ���
PDL]H JUDLQ .DNDPDJD� PDUNHW UHWDLO ���
PDL]H JUDLQ� 5LIW 9DOOH\� PDUNHW UHWDLO ���

������
������
������

������
������
������

(WKLRSLD PDL]H� $GGLV $EDED� PDUNHW UHWDLO ���
ZKLWH WHII� $GGLV $EDED� PDUNHW UHWDLO ���
ZKLWH EDUOH\� $GGLV $EDED� PDUNHW UHWDLO ���
ZKLWH ZKHDW� $GGLV $EDED� PDUNHW UHWDLO ���

������
������
������
������

������
������
������
������

0DOL ULFH� %DPDNR� PDUNHW UHWDLO ���
VRUJKXP� %DPDNR� PDUNHW UHWDLO ���
VRUJKXP PDUNHWLQJ PDUJLQ� %DPDNR�=DQJDVVR ���

������
������
������

������
������


������

*KDQD PDL]H� 7HFKLPDQ� PDUNHW ZKROHVDOH ���
VRUJKXP� 7HFKLPDQ� PDUNHW ZKROHVDOH ���
PLOOHW� 7HFKLPDQ� PDUNHW ZKROHVDOH ���
FDVVDYD� 7HFKLPDQ� PDUNHW ZKROHVDOH ���
\DPV� 7HFKLPDQ� PDUNHW ZKROHVDOH ���

������
������
������
������
������

������
������
������
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$OO 'LFNH\�)XOOHU WHVWV ZHUH UXQ RQ GHVHDVRQDOL]HG GDWD� DQG LQFOXGHG D FRQVWDQW DQG WLPH WUHQG� 1XPEHUV LQ
SDUHQWKHVHV GHQRWH WKH QXPEHU RI GHSHQGHQW�YDULDEOH ODJV� GHWHUPLQHG IURP %R[�3LHUFH 4�WHVWV� VSHFLI\LQJ WKH
QXPEHU RI ODJV QHFHVVDU\ WR SXUJH WKH UHVLGXDOV RI DXWR�FRUUHODWLRQ�


 ,QGLFDWHV UHMHFWLRQ RI K\SRWKHVLV RI VWDWLRQDULW\�
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���� .HQ\D

7KH .HQ\DQ JRYHUQPHQW KDV EHHQ LQYROYHG LQ PDUNHWLQJ PDL]H DQG PDL]H SURGXFWV IRU WKH ODVW

�� \HDUV� 7KH FRPPRQ SUDFWLFH ZDV WR GHIHQG SROLWLFDOO\�FKRVHQ SULFH OHYHOV WKURXJK

PHDVXUHV OLNH PRYHPHQW FRQWUROV� PLOOLQJ TXRWDV� VXEVLGLHV� LQWHUQDWLRQDO WUDGH FRQWUROV� DQG

RWKHU UHJXODWRU\ PHDVXUHV ZKLFK YDULHG YHU\ OLWWOH RYHU WLPH� 7KH PDUNHWLQJ V\VWHP WKDW

HYROYHG IURP WKHVH FRQWUROV EHFDPH H[WUHPHO\ FRVWO\ GXULQJ WKH ODVW GHFDGH� DFFRXQWLQJ IRU

PRUH WKDQ �� SHUFHQW RI WKH SXEOLF�VHFWRU EXGJHW GHILFLW E\ �����

6LQFH ���� WKH .HQ\DQ JRYHUQPHQW HPEDUNHG RQ D SURJUDP RI UHIRUP LQ WKH IRRG PDUNHW

ZKLFK LQYROYHG WKH UHOD[DWLRQ RI PRVW PDUNHW FRQWUROV� +RZHYHU� WKH UHIRUP SURFHVV KDG D

VWRS�JR IRUPDW XQWLO WKH HQG RI ����� ZKHQ YLUWXDOO\ DOO GLUHFW FRQWUROV RQ WKH IRRG PDUNHW

ZHUH DEROLVKHG LQ IDYRU RI D FRPSHWLWLYH PDUNHW� DQG GLUHFW VXEVLGLHV RQ VLIWHG PDL]H IORXU

ZHUH HOLPLQDWHG� FDXVLQJ LWV SULFH WR ULVH E\ �� SHUFHQW� )ROORZLQJ WKH LQLWLDWLRQ RI UHIRUPV�

WKH *RYHUQPHQW KDV RIWHQ H[SUHVVHG FRQFHUQ RYHU WKH SRVVLELOLW\ RI KLJKHU IRRG SULFHV�

HVSHFLDOO\ PDL]H PHDO� LI VXEVLGLHV FRQIHUUHG WKURXJK WKH RIILFLDO PDUNHWLQJ V\VWHP ZHUH

DEROLVKHG� +RZHYHU� DV HDUO\ DV ����� DQDO\VLV LQGLFDWHG WKDW PDL]H GLVWULEXWLRQ DQG

SURFHVVLQJ FRVWV ZHUH OLNHO\ WR IDOO ZLWK WKH HOLPLQDWLRQ RI FRQWUROV RQ LQWHU�GLVWULFW WUDGH

�2GKLDPER DQG :LOFRFN ������

������ 3ULFH 7UHQGV

)LJXUH � SUHVHQWV WKH SUH� DQG SRVW�UHIRUP UHWDLO SULFHV IRU PDL]H LQ 1DLUREL·V LQIRUPDO

PDUNHWV� 7KH UHWDLO SULFH RI PDL]H JUDLQ GHFUHDVHG E\ DQ DYHUDJH RI ��� .HQ\DQ 6KLOOLQJV

�.VK� SHU�PRQWK �� .VK SHU�\HDU� LQ FRQVWDQW ���� .VK� EHWZHHQ -XO\ ���� DQG -XQH �����

%HWZHHQ ���� DQG ����� WKH DYHUDJH SULFH GHFOLQH LQFUHDVHG WR ����� .VK �DERXW � SHUFHQW�

SHU�\HDU� +RZHYHU� WKH FKDQJH LQ VORSH ZDV QRW VLJQLILFDQW DW WKH �� SHUFHQW OHYHO�

:KHQ FRQWUROOLQJ IRU ODJJHG UDLQIDOO� VHDVRQDO GXPPLHV� WKH FRQWUROOHG H[ GHSRW RIILFLDO SULFH

RI PDL]H VHW E\ JRYHUQPHQW� DQG *'3� WKH VSOLQH IXQFWLRQ UHVXOWV LQGLFDWHG WKDW UHWDLO PDL]H

SULFHV LQ 1DLUREL� &HQWUDO 5HJLRQ� DQG :HVWHUQ 5HJLRQ PDUNHWV H[KLELWHG QR VLJQLILFDQW OLQHDU

WUHQG DIWHU WKH ���� UHIRUPV �7DEOHV $��$��� %HWZHHQ ���� DQG )HEUXDU\ ����� 1DLUREL·V

RSHQ�PDUNHW PDL]H SULFHV LQFUHDVHG E\ ���� .VK SHU� \HDU �LQ ���� .VK�� L�H�� ��� SHUFHQW

SHU�\HDU� RWKHU IDFWRUV KHOG FRQVWDQW� EXW WKHVH UHVXOWV ZHUH QRW VLJQLILFDQW DW WKH � SHUFHQW

OHYHO� ,QWURGXFLQJ WZR VWUXFWXUDO EUHDNV WR VHSDUDWH WKH HIIHFWV GXULQJ 3KDVH � DQG 3KDVH �

DOVR \LHOGHG SRVLWLYH EXW LQVLJQLILFDQW HIIHFWV IRU HDFK SHULRG�

,Q VSLWH RI D ODFN RI VLJQLILFDQW FKDQJH LQ LQIRUPDO�PDUNHW PDL]H SULFHV GXULQJ WKH SRVW�UHIRUP

SHULRG� D ODUJH SURSRUWLRQ RI ORZ�LQFRPH FRQVXPHUV KDYH DFWXDOO\ SDLG ORZHU SULFHV IRU WKHLU

VWDSOH PDL]H PHDO VLQFH WKH PDUNHW UHIRUPV �)LJXUH � DQG 7DEOH �� FROXPQV G DQG I�� 3ULFHV

IRU PDL]H PHDO KDYH GHFOLQHG VLQFH WKH HDUO\ ����V EHFDXVH WKH UHIRUPV KDYH IDFLOLWDWHG WKH

GHYHORSPHQW RI ORZHU�FRVW LQIRUPDO PDL]H PLOOLQJ QHWZRUNV� ZKLFK ZHUH SUHYLRXVO\ EORFNHG



� 6LQFH WKH RSWLRQ RI SURFXULQJ ZKROH PHDO LQ XUEDQ DUHDV KDV EHFRPH PRUH FRPPRQ RQO\ VLQFH WKH HDUO\ ����V�

ZH UHSRUW SULFHV IRU ZKROH PHDO �UHWDLO SULFH RI PDL]H JUDLQ LQ LQIRUPDO PDUNHWV SOXV FXVWRP�PLOOLQJ IHH� RQO\

VLQFH �����

��

E\ SROLF\ IURP RSHUDWLQJ LQ XUEDQ DUHDV� 0DUNHW UHIRUP KDV DOORZHG JUHDWHU DYDLODELOLW\ RI

JUDLQ VXSSOLHV LQ XUEDQ DQG JUDLQ�GHILFLW UXUDO DUHDV� WKXV IDFLOLWDWLQJ WKH PDQXIDFWXUH DQG

FRQVXPSWLRQ RI OHVV�H[SHQVLYH� ZKROH PDL]H PHDO� 3ULRU WR IRRG PDUNHW UHIRUP LQ �����

FRQVXPSWLRQ RI PDL]H PHDO� WKH SULPDU\ VWDSOH LQ WKH FRXQWU\� ZDV SUHGRPLQDQWO\ LQ WKH IRUP

RI UHILQHG VLIWHG IORXU LQ XUEDQ DUHDV� 6LQFH WKH HDUO\ ����V� OLPLWHG� SULYDWH JUDLQ WUDGH KDV

JLYHQ XUEDQ FRQVXPHUV WKH RSWLRQ RI EX\LQJ JUDLQ DQG FXVWRP�PLOOLQJ LW LQWR ZKROH PHDO�

6XUYH\V LQ ���� LQGLFDWHG WKDW ZKROH PHDO DFFRXQWHG IRU DERXW �� SHUFHQW RI PDL]H PHDO

FRQVXPSWLRQ LQ 1DLUREL� DQG DERXW �� SHUFHQW IRU WKH ORZHVW LQFRPH TXLQWLOH �-D\QH� /XSL� DQG

0XNXPEX ������ 7KH SURSRUWLRQ RI XUEDQ KRXVHKROGV FRQVXPLQJ ZKROH PHDO KDV LQFUHDVHG WR

DERXW �� SHUFHQW VLQFH WKH UHPRYDO RI VXEVLGLHV RQ VLIWHG IORXU WKURXJK WKH RIILFLDO PDUNHWLQJ

V\VWHP LQ 'HFHPEHU ���� �$UJZLQJV � .URGKHN� DQG -D\QH ������

)LJXUH � SUHVHQWV WUHQGV LQ WKH SULFHV RI VLIWHG IORXU �WKURXJK WKH RIILFLDO PDUNHWLQJ FKDQQHO��

UHWDLO LQIRUPDO PDL]H SULFHV� DQG ZKROH PHDO SULFHV LQ 1DLUREL PDUNHWV� ,Q DOO \HDUV VLQFH

����� H[FHSW IRU WKH GURXJKW \HDU RI ����� WKH LPSXWHG FRQVXPHU FRVW RI ZKROH PHDO ZDV ZHOO

EHORZ WKH DYHUDJH SULFH RI VLIWHG PDL]H IORXU GXULQJ WKH SUH�UHIRUP SHULRG�� 7KLV ILQGLQJ LV

SDUWLFXODUO\ LPSRUWDQW� FRQVLGHULQJ WKDW WKH SULFH RI VLIWHG IORXU ZDV LQGLUHFWO\ VXEVLGL]HG

WKURXJK WKH RIILFLDO PDUNHWLQJ V\VWHP� DQG WKXV UDLVHG WKH FRPSHWLWLYHQHVV RI VLIWHG IORXU YLV D

YLV WKH LQIRUPDO PDUNHWLQJ V\VWHP�

)LJXUH �� .HQ\D 2IILFLDO DQG 2SHQ 0DUNHW 0DL]H *UDLQ 3ULFHV� ���������



��

6RXUFH� 0XNXPEX ���� �IRU SULFH GDWD�� ,0) ������ IRU GHIODWRU�

1RWH� 2SHQ PDUNHW SULFHV UHIHU WR 1DLUREL PDUNHWV�



��

)LJXUH �� .HQ\D 2IILFLDO DQG 2SHQ 0DUNHW 5HWDLO 3ULFHV IRU 0DL]H 0HDO� ���������

6RXUFH� 0XNXPEX ���� �IRU SULFH GDWD�� ,0) ������ IRU GHIODWRU�

1RWH� 2SHQ PDUNHW SULFHV UHIHU WR 1DLUREL PDUNHWV�

,Q 'HFHPEHU ����� WKH .HQ\DQ JRYHUQPHQW HOLPLQDWHG WKH VXEVLG\ RQ VLIWHG IORXU� FDXVLQJ LWV

SULFH WR LQFUHDVH E\ �� SHUFHQW� 6WURQJ FRQFHUQV ZHUH YRLFHG DV WR ZKHWKHU ORZ�LQFRPH

FRQVXPHUV FRXOG PDLQWDLQ WKHLU DFFHVV WR IRRG XQGHU VXFK D VXGGHQ DQG ODUJH VXUJH LQ WKH SULFH

RI WKH PDMRU VWDSOH�

-D\QH� /XSL� DQG 0XNXPEX ������ VLPXODWHG WKH QHW FKDQJH LQ H[SHFWHG FRQVXPHU

H[SHQGLWXUHV RQ PDL]H SURGXFWV� E\ LQFRPH JURXS� WKDW UHVXOWHG IURP WKH HOLPLQDWLRQ RI WKH

VXEVLG\ RQ VLIWHG IORXU� )RU WKH SUH�UHIRUP H[SHQGLWXUH OHYHOV� WKH EDVHOLQH H[SHFWHG GHPDQGV

ZHUH HYDOXDWHG DW WKH SULFHV ZKLFK SUHYDLOHG SULRU WR UHIRUP� .HQ\DQ 6KLOOLQJV �.VK� ������NJ

IRU VLIWHG� DQG .VK �����NJ IRU ZKROH IORXU� 7KH SRVW�UHIRUP H[SHFWHG H[SHQGLWXUHV ZHUH

HYDOXDWHG XVLQJ WKH SULFHV SUHYDLOLQJ WKUHH PRQWKV ODWHU LQ 0DUFK ����� .VK ���NJ DQG ���NJ

IRU VLIWHG DQG ZKROH IORXU� UHVSHFWLYHO\� 7KHVH TXDQWLWLHV ZHUH FDOFXODWHG IRU QLQH GLIIHUHQW

LQFRPH FDWHJRULHV� )RU HDFK LQFRPH FDWHJRU\� DOO RWKHU KRXVHKROG YDULDEOHV ZHUH HYDOXDWHG DW

WKHLU PHDQ ZLWKLQ WKDW JURXS�

2Q DYHUDJH� WKH UHPRYDO RI WKH VXEVLG\ OHG WR D �� SHUFHQW ULVH LQ H[SHFWHG H[SHQGLWXUHV RQ

PDL]H IORXU �)LJXUH ��� %XW IRU WKH ORZHVW WZR JURXSV� WKH LQFUHDVH LQ H[SHQGLWXUHV RQ PDL]H



��

ZDV H[SHFWHG WR EH RQO\ � SHUFHQW RI WRWDO PDL]H H[SHQGLWXUHV DQG OHVV WKDQ � SHUFHQW RI

KRXVHKROG LQFRPHV� 7KH UHODWLYHO\ VPDOO LPSDFW RQ WKH SRRU LV EHFDXVH RI WKHLU KLJKHU EDVHOLQH

FRQVXPSWLRQ RI OHVV�H[SHQVLYH ZKROH PHDO DQG EHFDXVH RI D JUHDWHU HVWLPDWHG VKLIW WR ZKROH

IORXU ZKHQ WKH SULFH RI VLIWHG ULVHV� 7KLV FRQWUDVWV WR D �� SHUFHQW LQFUHDVH LQ H[SHQGLWXUHV RQ

PDL]H IORXU IRU WKH KLJKHVW LQFRPH JURXS� 7KH H[SHFWHG FKDQJH LQ PDL]H H[SHQGLWXUHV UHODWLYH

WR LQFRPH ZDV OHVV WKDQ � SHUFHQW IRU DOO LQFRPH JURXSV� 7KLV FRPSDUHV ZLWK D VDYLQJ WR WKH

SXEOLF WUHDVXU\ RI RYHU .VK ��� ELOOLRQ SHU�\HDU� RU � SHUFHQW RI .HQ\D·V *'3� IURP WKH

HOLPLQDWLRQ RI WKH VXEVLG\�

7KHVH UHVXOWV PD\ DSSHDU VXUSULVLQJ LQ OLJKW RI WKH VWURQJ FRQFHUQV DPRQJ VRPH SROLF\ PDNHUV

WKDW WKH HOLPLQDWLRQ RI WKH VXEVLG\ ZRXOG FUHDWH JUHDW KDUGVKLS IRU XUEDQ FRQVXPHUV�

6XEVWDQWLDO DGYHUVLW\ WR ORZ�LQFRPH FRQVXPHUV ZRXOG LQGHHG EH H[SHFWHG LI FRQVXPSWLRQ

KDELWV ZHUH ULJLG� )RU H[DPSOH� FRQVLGHU WKH FKDQJH LQ H[SHFWHG H[SHQGLWXUHV LI VXEVWLWXWLRQ

ZDV QRW WDNHQ LQWR DFFRXQW� +ROGLQJ WKH SURSRUWLRQV RI VLIWHG� DQG ZKROH�IORXU SXUFKDVHV

IL[HG DW SUH�UHIRUP OHYHOV IRU HDFK LQFRPH JURXS� WKH FKDQJH LQ PDL]H H[SHQGLWXUHV DIWHU

VXEVLG\ HOLPLQDWLRQ ZRXOG KDYH EHHQ H[SHFWHG WR EH �� SHUFHQW RQ DYHUDJH� DQG �� SHUFHQW DQG

�� SHUFHQW IRU WKH ORZHVW� DQG KLJKHVW�LQFRPH JURXSV� UHVSHFWLYHO\� +HUH WKH FKDQJH LQ

H[SHQGLWXUH IRU WKH KLJKHVW�LQFRPH JURXS ZDV DOPRVW DV ODUJH DV WKH �� SHUFHQW FKDQJH LQ WKH

SULFH RI VLIWHG IORXU SXUFKDVHV� EHFDXVH PRVW RI WKH KRXVHKROGV LQ WKLV JURXS FRQVXPH VLIWHG

IORXU� 7KH FKDQJH LQ H[SHQGLWXUHV IRU WKH ORZHVW� LQFRPH JURXS ZRXOG EH RYHUHVWLPDWHG E\ D

IDFWRU RI ILYH� 7KLV H[DPSOH FOHDUO\ LOOXVWUDWHV WKH LPSRUWDQFH RI DOORZLQJ IRU SRWHQWLDO

SURGXFW VXEVWLWXWLRQ ZLWKLQ D SDUWLFXODU FRPPRGLW\ JURXS�

)LJXUH �� 3HUFHQWDJH &KDQJH LQ ([SHFWHG 7RWDO ([SHQGLWXUHV RQ 0DL]H )ORXU E\

,QFRPH *URXS $IWHU (OLPLQDWLRQ RI 6XEVLGLHV RQ 6LIWHG )ORXU� 1DLUREL

.HQ\D� ����� WR ����



��

6RXUFH� -D\QH� /XSL� DQG 0XNXPEX �������

1RWH� 5HVXOWV EDVHG RQ 0DUFK ���� �SRVW�UHIRUP� SULFHV RI VLIWHG IORXU DQG ZKROH PHDO FRPSDUHG WR 'HFHPEHU

���� �SUH�UHIRUP� SULFHV IRU WKH VDPH SURGXFWV�

7KHVH ILQGLQJV LQGLFDWH WKDW WKH VXEVLG\ RQ VLIWHG PDL]H IORXU ZDV XQWDUJHWHG DQG WKDW LWV

EHQHILWV ZHUH DFWXDOO\ LQYHUVHO\ UHODWHG WR KRXVHKROG LQFRPHV� $ �� SHUFHQW LQFUHDVH LQ WKH

SULFH RI VLIWHG IORXU� FHWHULV SDULEXV� LV HVWLPDWHG WR KDYH LQFUHDVHG PDL]H IORXU H[SHQGLWXUHV

E\ � SHUFHQW IRU WKH ORZHVW KRXVHKROG LQFRPH�TXDUWLOH LQ 1DLUREL� DV FRPSDUHG ZLWK �� SHUFHQW

IRU WKH KLJKHVW LQFRPH�TXDUWLOH� 7KLV LV EHFDXVH ORZ�LQFRPH FRQVXPHUV KDYH D JUHDWHU

OLNHOLKRRG RI FRQVXPLQJ OHVV H[SHQVLYH ZKROH PDL]H IORXU� DQG� IRU WKRVH ZKR GR SXUFKDVH

VLIWHG IORXU� WKH\ DSSHDU PRUH OLNHO\ WR VKLIW WR ZKROH IORXU ZKHQ WKH SULFH RI VLIWHG ULVHV�

5HPRYDO RI WKH VXEVLG\ LV SUHGLFWHG WR UDLVH H[SHFWHG KRXVHKROG PDL]H IORXU H[SHQGLWXUHV E\

OHVV WKDQ � SHUFHQW RI D KRXVHKROG·V LQFRPH IRU DOO LQFRPH JURXSV� 3HUKDSV DV D UHVXOW� WKH

HOLPLQDWLRQ RI WKH VXEVLG\ KDV SURGXFHG YLUWXDOO\ QR UHVLVWDQFH DIWHU �� PRQWKV�

������ 0DL]H 0LOOLQJ 0DUJLQV

7KLV VHFWLRQ SUHVHQWV HPHUJLQJ HYLGHQFH RQ FKDQJHV LQ PLOO�WR�UHWDLO PDUNHWLQJ PDUJLQV LQ WKH

SRVW�IRRG PDUNHW UHIRUP SHULRG� 7KH PDUJLQ EHWZHHQ WKH UHWDLO SULFH RI PDL]H PHDO DQG WKH

PDUNHWLQJ ERDUG VHOOLQJ SULFH RI PDL]H DFFUXHV WR PLOOHUV DQG GLVWULEXWRUV LQ WKH RIILFLDO

PDUNHWLQJ V\VWHP� 7KH IRUPXOD XVHG WR FDOFXODWH WKH PLOO�WR�UHWDLO PDUJLQ ZDV�

��� 300 � 36�] � 3%�] � 6  PLOO�WR�UHWDLO PDUJLQ

ZKHUH 36 LV WKH VHOOLQJ SULFH �WKH SULFH DW ZKLFK PLOOHUV EX\ PDL]H JUDLQ IURP WKH PDUNHWLQJ

ERDUG�� 300 LV WKH UHWDLO SULFH RI PDL]H PHDO� ] LV WKH DYHUDJH H[WUDFWLRQ UDWH �L�H�� WRQV RI

PHDO SURGXFHG IURP RQH WRQ RI JUDLQ� ���� LQ WKH FDVH RI .HQ\D VLIWHG IORXU�� 3% LV WKH YDOXH

RI PDL]H E\�SURGXFW SHU�WRQ� DQG 6 LV WKH GLUHFW VXEVLG\ JLYHQ WR PLOOHUV� LI DSSOLFDEOH� 7KH

PLOO�WR�UHWDLO PDUJLQ WKXV UHSUHVHQWV WKH PDUJLQ ZKLFK PLOOHUV� GLVWULEXWRUV� DQG UHWDLOHUV

UHFHLYH IRU PDQXIDFWXULQJ RQH WRQ RI PDL]H PHDO IURP RQH KDOI WRQV RI JUDLQ DQG WKHQ

GLVWULEXWLQJ WKH PHDO WR UHWDLO VKRSV�

7KH PLOO�WR�UHWDLO PDUJLQ KDV DFFRXQWHG IRU DERXW �� SHUFHQW RI WKH UHWDLO YDOXH RI VLIWHG PDL]H

IORXU GXULQJ WKH SDVW GHFDGH� 6LQFH WKH LQLWLDWLRQ RI SDUWLDO UHIRUP PHDVXUHV LQ �������� WKH

PLOO�WR�UHWDLO PDUJLQ LQ WKH RIILFLDO PDUNHWLQJ FKDQQHO KDV GHFOLQHG �� SHUFHQW VLQFH �����

IURP DERXW ����� .VK SHU�WRQ WR DERXW ����� SHU�WRQ �LQ FRQVWDQW ���� .VK� �)LJXUH ��� 7KH

HYLGHQFH VXJJHVWV WKDW GHFOLQLQJ PDUJLQV DUH DW OHDVW SDUWLDOO\ GXH WR LQFUHDVHG FRPSHWLWLRQ

IURP LQIRUPDO JUDLQ PDUNHWLQJ V\VWHPV �-D\QH HW DO� ������ +DPPHU PLOO PDUJLQV KDYH EHHQ

FRQVLGHUDEO\ ORZHU RYHU WKH SHULRG� DOWKRXJK WKLV PDUJLQ GRHV QRW LQFOXGH SDFNDJLQJ RU

GLVWULEXWLRQ WR UHWDLO VKRSV� 7KLV PDUJLQ LV VLPSO\ WKH IHH SDLG E\ WKH FRQVXPHU IRU FXVWRP�

PLOOLQJ KHU JUDLQ DW ORFDO KDPPHU PLOOV� &XVWRP�PLOO FKDUJHV DW 1DLUREL·V KDPPHU PLOOV KDYH

EHHQ UHODWLYHO\ FRQVWDQW LQ UHDO WHUPV VLQFH ���� �)LJXUH ���

2XU JHQHUDO DVVHVVPHQW LV� WKHUHIRUH� WKDW PDL]H SULFHV LQ .HQ\D·V LQIRUPDO JUDLQ PDUNHWV KDYH

H[KLELWHG D VOLJKW LQFUHDVLQJ WUHQG VLQFH ���� �DIWHU FRQWUROOLQJ IRU VHDVRQDO YDULDWLRQ� RIILFLDO



��

PDUNHWLQJ ERDUG SULFHV� ZHDWKHU� DQG UHDO SHU�FDSLWD *'3�� 2IILFLDO UHWDLO SULFHV IRU VLIWHG

PDL]H PHDO KDYH UHPDLQHG DW WKHLU SUH�UHIRUP OHYHOV� :KROH PDL]H PHDO� ZKLFK QRZ DFFRXQWV

IRU DERXW �� SHUFHQW RI WKH WRWDO PDL]H PHDO FRQVXPSWLRQ LQ 1DLUREL� KDV EHHQ DYDLODEOH DW

DERXW �� SHUFHQW WR �� SHUFHQW WKH FRVW LQ UHDO WHUPV RI WKH DYHUDJH SULFH IRU VLIWHG IORXU

GXULQJ WKH ��������� SUH�UHIRUP SHULRG� &RQVXPSWLRQ RI WKLV FRPPRGLW\ DSSHDUV WR EH

FRQFHQWUDWHG GLVSURSRUWLRQDWHO\ DPRQJ ORZ�LQFRPH� FRQVXPHUV �-D\QH� /XSL� DQG 0XNXPEX

������ 7KH HYLGHQFH WKHUHIRUH LQGLFDWHV WKDW WKH PDMRULW\ RI ORZ�LQFRPH XUEDQ FRQVXPHUV LQ

.HQ\D KDYH SUREDEO\ HQMR\HG ORZHU VWDSOH PDL]H�IORXU SULFHV LQ WKH SRVW�UHIRUP SHULRG�

GHVSLWH FXWEDFNV LQ IRRG VXEVLGLHV FRQIHUUHG WKURXJK WKH RIILFLDO PDUNHWLQJ FKDQQHO�

)LJXUH �� *URVV 0DUJLQV IRU WKH 0DQXIDFWXUH RI 6LIWHG DQG :KROH )ORXU� 1DLUREL�

.HQ\D� ���������

6RXUFH� 0XNXPEX �IRU JURVV PDUJLQV�� ,0) �IRU &3, GDWD��

1RWH� ���� SULFHV WKURXJK 0D\� ���� LQIODWLRQ UDWH DVVXPHG DW �� SHUFHQW� PDUJLQV IRU VLIWHG IORXU LQFOXGH

SDFNDJLQJ DQG GLVWULEXWLRQ WR UHWDLO VKRSV� PDUJLQV IRU ZKROH PHDO DUH IRU FXVWRP�PLOO FKDUJH RQO\�

���� =LPEDEZH

'HFLVLYH UHIRUPV ZHUH LPSOHPHQWHG LQ ���� LQ WKH PDL]H PDUNHW� ZLWK WKH HOLPLQDWLRQ RI

FRQWUROV RQ VPDOOKROGHU JUDLQ PRYHPHQW LQWR XUEDQ DUHDV DQG HOLPLQDWLRQ RI H[SOLFLW VXEVLGLHV

RQ UHILQHG PHDO GLVWULEXWHG WKURXJK WKH RIILFLDO PDUNHWLQJ V\VWHP� 3DUWLDO UHVWUXFWXULQJ RI WKH

PDL]H PDUNHW RFFXUUHG LQ ���� DQG DJDLQ LQ ����� EXW WKHVH VWHSV GLG QRW DGGUHVV WKH PDMRU

SROLF\ EDUULHUV WR JUDLQ PDUNHWLQJ� DQG HYHQ WKHVH SDUWLDO VWHSV ZHUH IXUWKHU PLWLJDWHG E\ D

VHYHUH GURXJKW LQ ����� 7KH ���� KDUYHVW ZDV WKH ILUVW H[SHULHQFHG XQGHU PHDQLQJIXO IRRG

PDUNHW OLEHUDOL]DWLRQ LQ =LPEDEZH VLQFH WKH HDUO\ ����V�



��

7KH SULFH RI UHILQHG PDL]H PHDO GLVWULEXWHG WKURXJK WKH RIILFLDO PDUNHWLQJ V\VWHP LQGHHG URVH

LQ ERWK WKH 3KDVH � DQG 3KDVH � SHULRGV RI UHIRUP �7DEOH �� S� ��� URZ T�� GXH WR WKH

HOLPLQDWLRQ RI VXEVLGLHV RQ UHILQHG PDL]H PHDO LQ -XQH ����� +RZHYHU� DV LQ .HQ\D� PDUNHW

UHIRUP KDV H[SDQGHG WKH DYDLODELOLW\ RI JUDLQ IRU SXUFKDVH LQ XUEDQ DUHDV� LQ FRQWUDVW WR WKH

SUH�UHIRUP SHULRG ZKHQ XUEDQ JUDLQ VXSSOLHV ZHUH WLJKWO\ FRQWUROOHG E\ WKH VWDWH� 7KH

DYDLODELOLW\ RI LQIRUPDOO\�PDUNHWHG JUDLQ KDV IDFLOLWDWHG WKH GHYHORSPHQW RI LQIRUPDO KDPPHU

PLOOV LQ XUEDQ DUHDV� DQG� DV LQ .HQ\D� KDV DOORZHG FRQVXPHUV D ZLGHU UDQJH RI PDL]H PHDO

SURFXUHPHQW RSWLRQV �-D\QH DQG 5XEH\ ����� 5XEH\ ������

6LQFH WKH LPSOHPHQWDWLRQ RI VLJQLILFDQW JUDLQ PDUNHW UHIRUPV LQ -XQH ����� ZKLFK H[SDQGHG

XUEDQ FRQVXPSWLRQ RI ZKROH PHDO� WKH SULFH RI WKLV SURGXFW KDV UDQJHG IURP �� SHUFHQW WR ��

SHUFHQW WKDW RI PDL]H UROOHU PHDO� WKH PDLQ PDL]H SURGXFW PDQXIDFWXUHG E\ WKH IRUPHUO\

ROLJROLVWLF� ODUJH�VFDOLQJ PLOOLQJ LQGXVWU\ SULRU WR UHIRUP �)LJXUH ��� 6LQFH PDUNHW UHIRUP� WKH

SULFH RI ZKROH PHDO REWDLQHG WKURXJK LQIRUPDO FKDQQHOV KDV EHHQ URXJKO\ HTXDO WR WKH SUH�

UHIRUP SULFH RI UHILQHG UROOHU PHDO DYDLODEOH WKURXJK WKH RIILFLDO PDUNHWLQJ V\VWHP SULRU WR

UHIRUP �)LJXUH ��� 7KLV LV HVSHFLDOO\ QRWHZRUWK\� FRQVLGHULQJ WKDW GXULQJ WKH SUH�UHIRUP

SHULRG� UROOHU PHDO GLVWULEXWHG WKURXJK WKH RIILFLDO� PDUNHWLQJ V\VWHP ZDV W\SLFDOO\ VXEVLGL]HG

HLWKHU GLUHFWO\ WKURXJK SD\PHQWV WR PLOOHUV DQG�RU LQGLUHFWO\ WKURXJK RSHUDWLQJ ORVVHV RQ WKH

VWDWH PDUNHWLQJ ERDUGV· WUDGLQJ PDUJLQ� 7KHVH VXEVLGLHV� LI HOLPLQDWHG DQG SDVVHG RQ WR

FRQVXPHUV� ZRXOG KDYH LQIODWHG RIILFLDO� PDL]H PHDO SULFHV LQ WKH SUH�UHIRUP SHULRG E\ DQ

DYHUDJH RI �� SHUFHQW �FRPSDUH 5RZV T DQG U LQ 7DEOH �� S� ����

+HQFH� ZKLOH FRQVXPHUV KDYH QRW H[SHULHQFHG ORZHU PDL]H PHDO SULFHV LQ WKH SRVW�UHIRUP

SHULRG WR GDWH� PDUNHW UHIRUP KDV UHGXFHG PLOOLQJ FRVWV DQG KDV VKLHOGHG WKH SRRU IURP

VXEVWDQWLDO SULFH LQFUHDVHV WKDW RWKHUZLVH ZRXOG KDYH RFFXUUHG GXH WR VXEVLG\ HOLPLQDWLRQ�

5HFHQW VXUYH\ HYLGHQFH LQGLFDWHV WKDW DERXW �� SHUFHQW RI XUEDQ =LPEDEZHDQV QRZ FRQVXPH

ZKROH PHDO SURFXUHG DQG PLOOHG WKURXJK LQIRUPDO JUDLQ PDUNHWLQJ FKDQQHOV �5XEH\ HW DO�

������ $V LQ .HQ\D� WKH =LPEDEZH H[SHULHQFH LQGLFDWHV WKDW WUHDVXU\ ORVVHV DVVRFLDWHG ZLWK

PDLQWDLQLQJ WKH GRPLQDQFH RI WKH RIILFLDO PDUNHWLQJ FKDQQHO GXULQJ WKH SUH�UHIRUP SHULRG KDYH

EHHQ UHGXFHG VXEVWDQWLDOO\ ZLWKRXW DGYHUVH HIIHFWV RQ KRXVHKROG IRRG VHFXULW\�

$OWKRXJK PXFK PDL]H WUDGH QRZ E\SDVVHV WKH *UDLQ 0DUNHWLQJ %RDUG� PDL]H SURGXFHU SULFHV

FRQWLQXH WR EH VHW E\ WKH VWDWH� DQG DUH VWLOO OLNHO\ WR LQIOXHQFH LQIRUPDO PDUNHW SULFHV� )RU

WKLV UHDVRQ� WKHUH LV YHU\ OLWWOH WKDW FDQ EH FRQFOXGHG DERXW WKH HIIHFWV RI WKH UHFHQW

OLEHUDOL]DWLRQ PHDVXUHV RQ HTXLOLEULXP SURGXFHU� SULFH OHYHOV� +RZHYHU� DV LQGLFDWHG LQ 7DEOH

�� �S� ��� URZ S� DQG LQ )LJXUH �� PDL]H SURGXFHU SULFHV KDYH LQFUHDVHG LQ VLQFH ����� 7KLV

KDV EHHQ ODUJHO\ GULYHQ E\ JRYHUQPHQW SULFLQJ UHVSRQVH WR WKH GURXJKWV RI ���� DQG �����

������ 0DL]H 0LOOLQJ 0DUJLQV

$V LQ .HQ\D� PDL]H PLOOLQJ DQG UHWDLOLQJ PDUJLQV LQ =LPEDEZH KDYH DFFRXQWHG IRU DERXW RQH�

KDOI RI WKH WRWDO ILQDQFLDO FRVW RI PDL]H PHDO SULFHV IRU FRQVXPHUV GXULQJ WKH SDVW �� \HDUV�

7KH PLOO�WR�UHWDLO PDUJLQV RI ODUJH�VFDOH PLOOHUV ZHUH FDOFXODWHG EDVHG RQ HTXDWLRQ ���� 7KH



� $ PRUH FRPSUHKHQVLYH DQDO\VLV ZRXOG QHHG WR DFFRXQW IRU WKH WLPH FRVW IRU D IDPLO\ PHPEHU WR SURFXUH WKH

PDL]H DQG ZDLW LQ WKH PLOOLQJ TXHXH �VHH 5XEH\ ������

��

GDWD LQGLFDWH WKDW WKH PLOO�WR�UHWDLO PDUJLQ LQ WKH RIILFLDO PDUNHWLQJ FKDQQHO KDYH EHHQ IRXU WR

VL[ WLPHV JUHDWHU WKDQ PDUJLQV IRU WKH LQIRUPDO VPDOO�VFDOH PLOOLQJ VHFWRU �)LJXUH ���

7DEOH � VKRZV WKH HYROXWLRQ RI UROOHU PHDO SULFHV �SURGXFHG E\ WKH ODUJH�VFDOH FRPPHUFLDO

SURFHVVLQJ ILUPV� DQG FXVWRP�PLOOHG ZKROH PHDO �SURGXFHG E\ VPDOO�VFDOH LQIRUPDO PLOOV� LQ

+DUDUH� =LPEDEZH� 7KH GDWD LQGLFDWH WKDW WKH UHDO FRVW RI UROOHU PHDO KDV GHFOLQHG VLQFH PDL]H

PDUNHW UHIRUP LQ ����� GXH WR ERWK IDYRUDEOH KDUYHVWV LQ ���� DQG ����� DQG LQFUHDVHG

FRPSHWLWLRQ IURP WKH LQIRUPDO PLOOLQJ VHFWRU� 7DEOH � �FROXPQ G� DOVR VKRZV WKDW� IRU

=LPEDEZHDQ FRQVXPHUV� WKH PRQHWDU\ FRVW RI SXUFKDVLQJ PDL]H JUDLQ DQG WKHQ FXVWRP�PLOOLQJ

LW DW D ORFDO KDPPHU PLOO ZDV VXEVWDQWLDOO\ FKHDSHU WKDQ WKH SULFH RI UROOHU PHDO LQ ���� DQG

������

)LJXUH �� =LPEDEZH 3ULFHV IRU 5ROOHU 0HDO �:LWK DQG :LWKRXW 6XEVLGLHV� DQG

&XVWRP�0LOOHG :KROH 0HDO



��

6RXUFH� 0LQLVWU\ RI $JULFXOWXUH GDWD ILOHV �IRU SULFH GDWD�� ,0) �IRU GHIODWRU��
1RWH� &XVWRP�PLOOHG ZKROH PHDO SULFHV DUH GHULYHG DV LQIRUPDO PDUNHW SULFHV IRU PDL]H JUDLQ SOXV REVHUYHG FXVWRP�
PLOOLQJ IHH� GRHV QRW LQFOXGH EDJJLQJ DQG WLPH FRVW RI PLOOLQJ JUDLQ� DQG DV VXFK LV QRW VWULFWO\ FRPSDUDEOH WR UROOHU
PHDO SULFHV� VLQFH WKH ODWWHU GR DFFRXQW IRU WKHVH FRVWV� ,QIRUPDO PDUNHW SULFHV UHIHU WR +DUDUH PDUNHWV�

)LJXUH �� =LPEDEZH 2IILFLDO DQG ,QIRUPDO 0DL]H *UDLQ 3ULFHV� ���������

6RXUFH� 0LQLVWU\ RI $JULFXOWXUH GDWD ILOHV �IRU SULFH GDWD�� ,0) �IRU GHIODWRU��

1RWH� ,QIRUPDO PDUNHW SULFHV UHIHU WR +DUDUH PDUNHWV�

)LJXUH �� *URVV 0DUJLQV IRU 5ROOHU 0DL]H 0HDO 3URGXFHG E\ /DUJH�6FDOH 0LOOV DQG

:KROH 0DL]H 0HDO �&XVWRP +DPPHU�0LOOHG�� &RQVWDQW ���� =� SHU�WRQ�

+DUDUH� ���������



��

6RXUFH� &KLVYR

1RWH� ���� SULFHV WKURXJK 0D\� ���� LQIODWLRQ UDWH DVVXPHG DW �� SHUFHQW� PDUJLQV IRU UROOHU PHDO LQFOXGH

SDFNDJLQJ DQG GLVWULEXWLRQ WR UHWDLO VKRSV� KDPPHU PLOO PDUJLQV DUH IRU FXVWRP PLOOLQJ RQO\� DQG GR QRW LQFOXGH

SDFNDJLQJ RU WKH RSSRUWXQLW\ FRVW RI FRQVXPHU·V WLPH WR PLOO JUDLQ�

7DEOH �� &RPSDULVRQ RI 5ROOHU 0HDO DQG :KROH 0HDO &RVWV LQ =LPEDEZH� ���������

<HDU
7\SH RI 0HDO

�D�

&RVW RI
0HDO
�=��W�


�E�

&RQVXPHU
3ULFH ,QGH[
����� ��



�F�

'HIODWHG
0DL]H 0HDO &RVW
����� =��PW�
�G� �E���F�

([FKDQJH
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 &RVW RI UROOHU PHDO UHSUHVHQWHG E\ UHWDLO SULFH RI PHDO SOXV GLUHFW VXEVLG\ WR PLOOHUV�
&RVW RI ZKROH PHDO �FXVWRP PLOOHG� LV WKH LQIRUPDO UHWDLO SULFH RI PDL]H JUDLQ LQ +DUDUH SOXV PLOOLQJ IHH� WKH
ILJXUHV XVHG ZHUH�

����� =������ SHU���NJ EXFNHW PDL]H JUDLQ SOXV =����� SHU�EXFNHW PLOOLQJ IHH  =������ SHU���NJ�
EXFNHW� RU =������ SHU�WRQ

����� =������ SHU���NJ EXFNHW PDL]H JUDLQ SOXV =����� SHU�EXFNHW PLOOLQJ IHH  =������ SHU���NJ�
EXFNHW� RU =������ SHU�WRQ



 &RQVXPHU SULFH LQGH[� VWDQGDUGL]HG IRU ����� DVVXPHV �� SHUFHQW LQIODWLRQ UDWH LQ ���� DQG �����

���� (WKLRSLD

)LJXUHV �� �� DQG �� SUHVHQW WKH PRQWKO\ UHWDLO SULFHV IRU PDL]H� ZKLWH ZKHDW� DQG ZKLWH WHII�

GHIODWHG E\ WKH FRQVXPHU SULFH LQGH[� LQ $GGLV $EDED·V PDUNHWV� /LQHDU WLPH WUHQGV DUH

FDOFXODWHG IRU WKH SHULRGV EHIRUH DQG DIWHU JUDLQ PDUNHW OLEHUDOL]DWLRQ� $GGLV $EDED·V UHDO

SULFHV IRU ZKLWH ZKHDW� PL[HG ZKHDW� ZKLWH WHII� EDUOH\� DQG VRUJKXP KDYH H[KLELWHG D

GRZQZDUG WUHQG VLQFH PDUNHW OLEHUDOL]DWLRQ LQ ����� :KLWH DQG PL[HG ZKHDW KDYH HVSHFLDOO\

GHFOLQHG LQ WKH SRVW�UHIRUP SHULRG� 0DL]H SULFHV� ZKLFK LQFUHDVHG E\ ��� SHUFHQW SHU�\HDU RQ

DYHUDJH IURP ���� WR ����� LQFUHDVHG E\ RQO\ ��� SHUFHQW SHU�\HDU IURP ���� WR �����

6SOLQH IXQFWLRQ HVWLPDWLRQ DOVR LQGLFDWHG D VLJQLILFDQW �DW WKH �� SHUFHQW OHYHO� GRZQZDUG WUHQG

LQ ZKLWH ZKHDW� PDL]H� DQG EDUOH\ SULFHV LQ $GGLV $EDED VLQFH JUDLQ PDUNHW OLEHUDOL]DWLRQ LQ



� 7KHVH ILQGLQJV VKRXOG EH LQWHUSUHWHG FDXWLRXVO\� DV VRPH DQDO\VWV KDYH H[SUHVVHG FRQFHUQ DERXW WKH UHOLDELOLW\

RI SULFH GDWD EHIRUH �����

� 6LQFH ����� WKH (PHUJHQF\ )RRG 6HFXULW\ 5HVHUYH $XWKRULW\ �()65$� KDV EHHQ JLYHQ WKH WDVN RI RSHUDWLQJ DV

D ´IRRG EDQN�µ HVVHQWLDOO\ VWRULQJ JUDLQ IURP GRQRUV DQG UHOHDVLQJ LW WR 1*2V DQG RWKHUV DW DSSURSULDWH WLPHV LQ

WKH VHDVRQ� 3URYLGHG WKDW WKH ()65$ RU RWKHU DSSURSULDWH DJHQF\ KDV VXIILFLHQW VWRUDJH FDSDFLW\� WKH SRWHQWLDO

��

����� DIWHU FRQWUROOLQJ IRU UDLQIDOO� IRRG DLG DUULYDOV� VHDVRQDO WUHQGV� DQG ODJJHG RZQ� DQG

ODJJHG VXEVWLWXWH�JUDLQ SULFHV �7DEOHV $��$��� 3RVW�UHIRUP SULFH WUHQGV IRU ZKLWH WHII DQG

PL[HG ZKHDW ZHUH DOVR GRZQZDUG� EXW ZHUH QRW VLJQLILFDQW DW WKH �� SHUFHQW OHYHO� 7KH

FRQFOXVLRQ WKDW SRVW�UHIRUP JUDLQ SULFHV KDYH GHFOLQHG VXSSRUWV HDUOLHU ILQGLQJV E\ 'HUFRQ

�������� +RZHYHU� JUDLQ PDUNHW UHIRUP FRLQFLGHG URXJKO\ ZLWK WKH HQG RI WKH FLYLO ZDU�

PDNLQJ LW GLIILFXOW WR LVRODWH WKH HIIHFWV RI PDUNHW OLEHUDOL]DWLRQ WKURXJK WKH XVH RI FDWHJRULFDO

YDULDEOHV�

������ (IIHFWV RI )RRG $LG RQ 0DUNHW 3ULFHV

7KHUH KDV EHHQ D ORQJVWDQGLQJ FRQFHUQ UHJDUGLQJ WKH SRVVLEOH GLVLQFHQWLYH HIIHFWV RI IRRG DLG�

VSHFLILFDOO\ WKH HIIHFWV RI IRRG DLG RQ PDUNHW SULFHV DQG SURGXFWLRQ LQFHQWLYHV �VHH 6LQJHU

����� 2ZXVX ����� 'HDUGHQ DQG $FNUR\G ����� )LW]SDWULFN DQG 6WRU\ ����� DQG /DY\ ������

7KH IUHTXHQWO\�YRLFHG SURVSHFW WKDW LPSRUWHG IRRG DLG LV GLVUXSWLQJ IRRG PDUNHWV DQG

GHSUHVVLQJ GRPHVWLF IRRG SURGXFWLRQ KDV UDLVHG FRQFHUQV WKDW (WKLRSLD LV EHFRPLQJ

LQFUHDVLQJO\ GHSHQGHQW RQ IRRG DLG DQG LQFUHDVLQJO\ XQDEOH WR IHHG LWVHOI RQ D UHFXUULQJ EDVLV�

,W LV ZLGHO\ EHOLHYHG WKDW RI WKH � WR � PLOOLRQ WRQV RI FHUHDO SURGXFHG LQ (WKLRSLD� DERXW ��

SHUFHQW WR �� SHUFHQW LV VROG DQG WUDGHG LQ ZRUOG PDUNHWV� 7KLV ZRXOG LPSO\ DQ DQQXDO

PDUNHWHG YROXPH RI DERXW � WR ���� PLOOLRQ WRQV� GHSHQGLQJ RQ WKH KDUYHVW� %\ FRQWUDVW� WKH

DQQXDO YROXPH RI FHUHDO IRRG DLG KDV IOXFWXDWHG IURP ������� WR DERXW ��� PLOOLRQ WRQV RYHU

WKH ��������� SHULRG� $ERXW �� SHUFHQW RI WKLV FHUHDO DLG KDV EHHQ LQ WKH IRUP RI ZKHDW� ,Q D

QRUPDO \HDU� WKH YROXPH RI FHUHDO IRRG DLG FRXOG DFFRXQW IRU �� SHUFHQW RU PRUH RI WKH WRWDO

PDUNHWHG FHUHDO VXSSO\ LQ (WKLRSLD� 'HSHQGLQJ RQ WKH PDQQHU LQ ZKLFK WKH IRRG DLG LV

GLVWULEXWHG� D FHUHDO VXSSO\ DGGLWLRQ RI WKLV PDJQLWXGH FRXOG EH H[SHFWHG WR H[HUW VRPH

LQIOXHQFH RQ IRRG PDUNHW SULFHV� ,Q D GURXJKW \HDU� IRRG DLG PD\ DFFRXQW IRU XS WR �� SHUFHQW

RU PRUH RI WKH WRWDO PDUNHWHG FHUHDO VXSSO\�

)LJXUH �� SUHVHQWV WKH DYHUDJH PRQWKO\ YROXPH RI FHUHDO IRRG DLG GHVWLQHG IRU (WKLRSLD

DUULYLQJ DW WKH SRUWV RI 0DVVDZD� $VVDE� DQG 'MLERXWL GXULQJ WKH SHULRG RI ����������

,QWHUYLHZV ZLWK VHYHUDO QRQ�JRYHUQPHQWDO RUJDQL]DWLRQV �1*2V� LQGLFDWH WKDW WKHUH KDV EHHQ

DQ DSSUR[LPDWH ��WR�� ZHHN WLPH ODJ EHWZHHQ WKH DUULYDO RI WKH IRRG DLG DW WKH SRUWV DQG LWV

GLVWULEXWLRQ WR UHFLSLHQWV LQ (WKLRSLD� :KLOH WKH KLJKHVW YROXPH RI IRRG DLG PLJKW EH H[SHFWHG

DUULYH VKRUWO\ EHIRUH WKH OHDQ VHDVRQ �6HSWHPEHU�1RYHPEHU�� ZKHQ PDQ\ KRXVHKROGV KDYH

GHSOHWHG WKHLU RZQ JUDLQ VWRFNV� WKH GDWD LQGLFDWH YHU\ OLWWOH VHDVRQDO YDULDWLRQ� 7R WKH H[WHQW

WKDW IRRG DLG LV UHOHDVHG LPPHGLDWHO\ DIWHU WKH PDLQ SRVW�KDUYHVW PRQWKV �-DQXDU\�0DUFK��

SRWHQWLDOO\ DGYHUVH HIIHFWV RQ IDUP SURGXFWLRQ LQFHQWLYHV PLJKW EH H[SHFWHG��



GLVLQFHQWLYH HIIHFWV DQG GLVUXSWLRQ WR PDUNHWV FRXOG EH PLWLJDWHG WKURXJK VWRFNKROGLQJ GRQRU FRPPRGLWLHV DQG

WKHQ UHOHDVLQJ WKHP WR 1*2V DQG RWKHUV DW DSSURSULDWH WLPHV� $ YLDEOH PDUNHW LQIRUPDWLRQ V\VWHP� LQFOXGLQJ D

PHFKDQLVP IRU DFFXUDWHO\ IRUHFDVWLQJ IXWXUH SULFH PRYHPHQWV� FRXOG DVVLVW JRYHUQPHQW DJHQFLHV DQG 1*2V LQ

GHWHUPLQLQJ DSSURSULDWH IRRG DLG UHOHDVH SROLFLHV�

��

)LJXUH �� 5HWDLO 0DL]H 3ULFHV� $GGLV $EDED� (WKLRSLD� ���������

6RXUFH� (*7( GDWD ILOHV

)LJXUH �� 5HWDLO :KLWH :KHDW 3ULFHV� $GGLV $EDED� (WKLRSLD� ���������



��

6RXUFH� (*7( GDWD ILOHV



��

)LJXUH ��� 5HWDLO :KLWH 7HII 3ULFHV� $GGLV $EDED� (WKLRSLD� ���������

6RXUFH� (*7( GDWD ILOHV

)LJXUH ��� 6HDVRQDOLW\ RI )RRG $LG $UULYDOV DW (ULWUHDQ�'MLERXWL 3RUWV 'HVWLQHG IRU

(WKLRSLD� ���������

6RXUFH� :RUOG )RRG 3URJUDPPH GDWD ILOHV� $GGLV $EDED �������



��

6SOLQH IXQFWLRQ UHVXOWV LQGLFDWH WKDW WKH WZR�PRQWK� PRYLQJ DYHUDJH RI IRRG DLG DUULYDOV DW

(ULWUHDQ SRUWV GHVWLQHG IRU GLVWULEXWLRQ LQ (WKLRSLD ZDV QHJDWLYHO\ DVVRFLDWHG ZLWK ORFDO PDL]H

DQG ZKLWH EDUOH\ SULFHV �VWDWLVWLFDOO\ VLJQLILFDQW DW WKH � SHUFHQW DQG � SHUFHQW OHYHOV�

UHVSHFWLYHO\�� 7KHVH UHVXOWV VKRXOG EH LQWHUSUHWHG FDXWLRXVO\� DV WKH\ GHSHQG RQ WKH

DVVXPSWLRQ RI PDUNHW LQWHJUDWLRQ EHWZHHQ $GGLV $EDED DQG DW OHDVW VRPH RI WKH UHJLRQDO

PDUNHWV ZKHUH HPHUJHQF\ IRRG DLG RSHUDWLRQV KDYH EHHQ XQGHUWDNHQ� 7KH FRQYHQWLRQDO

ZLVGRP LQ (WKLRSLD LV WKDW UHJLRQDO IRRG PDUNHWV DUH RQO\ ZHDNO\ LQWHJUDWHG� +RZHYHU� WKHVH

UHVXOWV LQGLFDWH WKDW� HYHQ XQGHU WKH DVVXPSWLRQ RI ZHDNO\ WUDQVPLWWHG SULFH VLJQDOV� IRRG DLG

PD\ EH RI D VXIILFLHQW PDJQLWXGH LQ (WKLRSLD WR DIIHFW IRRG SULFHV LQ $GGLV� DV ZHOO DV

QXPHURXV RWKHU PDUNHWV QRW LQFOXGHG LQ WKLV DVVHVVPHQW�

7KHUH ZDV QR VLJQLILFDQW HIIHFW RI ODJJHG IRRG DLG DUULYDOV RQ (WKLRSLDQ ZKLWH ZKHDW SULFHV�

7KLV PD\ EH EHFDXVH WKH TXDOLW\ RI IRRG DLG ZKHDW LV SHUFHLYHG WR EH LQIHULRU WR WKDW RI ORFDO

ZKHDW� DQG LV SHUKDSV RI OLPLWHG VXEVWLWXWDELOLW\ ZLWK ORFDO ZKHDW� 7KH FURSV PRVW DIIHFWHG E\

IRRG DLG DSSHDU WR EH WKRVH FRQVXPHG E\ WKH SRRUHU JURXSV LQ $GGLV� PDL]H DQG EDUOH\�

+RZHYHU� LW LV EHOLHYHG WKDW D VXEVWDQWLDO SRUWLRQ RI IRRG�DLG ZKHDW LV VROG E\ UHFLSLHQWV WR

REWDLQ FDVK WR EX\ OHVV H[SHQVLYH IRRGVWXIIV� 7R WKH H[WHQW WKDW WKLV RFFXUV RQ D ZLGHVSUHDG

EDVLV� WKH HIIHFW RI IRRG DLG RQ ORFDO FHUHDO SULFHV ZRXOG EH FRPSOH[�

���� *KDQD

6WUXFWXUDO DGMXVWPHQW EHJDQ LQ ���� LQ *KDQD� $FFRUGLQJ WR WKH :RUOG %DQN� KRZHYHU�

UHIRUPV LQ DJULFXOWXUH ZHUH LPSOHPHQWHG ODWHU WKDQ LQ RWKHU VHFWRUV� DQG LQ IDFW KDYH FRQWLQXHG

LQWR WKH ����V �/HHFKRU ������ $ERYH DOO� IRRG SULFHV WKURXJKRXW WKH FRXQWU\ ZHUH

VLJQLILFDQWO\ DIIHFWHG E\ WKH GURXJKW WKDW EHJDQ LQ ODWH ���� DQG FRQWLQXHG XQWLO PLG�����

�)LJXUHV �� DQG ���� ,I GDWHV DUH FKRVHQ VXFK WKDW WKH SUH�DGMXVWPHQW SHULRG HQGV GXULQJ WKH

GURXJKW� ZKLOH WKH SRVW�DGMXVWPHQW SHULRG EHJLQV GXULQJ WKH GURXJKW� WLPH�VHULHV DQDO\VLV

ZRXOG XQGRXEWHGO\ FRQFOXGH WKDW IRRG SULFHV LQFUHDVHG LQ WKH IRUPHU SHULRG DQG GHFUHDVHG LQ

WKH ODWWHU� &RPSDULVRQV RI SULFH OHYHOV DQG UDWHV RI FKDQJH DUH TXLWH VHQVLWLYH WR WKH FKRLFH RI

WKH SHULRGV ´EHIRUHµ DQG ´DIWHUµ DGMXVWPHQW�

,Q ����� WKH 5DZOLQJV JRYHUQPHQW LQ *KDQD WULHG WR FRQWURO SULFHV E\ LPSOHPHQWLQJ VWULFWHU

SULFH FRQWUROV DQG KDUDVVLQJ PDUNHWHUV WR UHGXFH PDUNHWLQJ PDUJLQV� $FFUD·V FHQWUDO PDUNHW

ZDV UD]HG LQ ����� DQG 5DZOLQJV ODXQFKHG PRUDO FDPSDLJQV DJDLQVW ´DQWLVRFLDO SURILWHHUVµ

�$OGHUPDQ ����� S� ���� 1RW VXUSULVLQJO\� WKHVH FDPSDLJQV SURYHG WR EH LQHIIHFWLYH LQ

FRQWUROOLQJ DJULFXOWXUDO SULFHV�

$FFRUGLQJ WR %DWHV ������� JRYHUQPHQW SROLFLHV ZHUH RULHQWHG WRZDUGV WKH XUEDQ DQG

LQGXVWULDO VHFWRUV� WR WKH QHJOHFW RI DJULFXOWXUH� 7KHVH SROLFLHV LQFOXGHG D YDVWO\ RYHUYDOXHG

H[FKDQJH UDWH� TXDQWLWDWLYH LPSRUW UHVWULFWLRQV� XUEDQ FRQVXPHU VXEVLGLHV� DQG KHDY\ WD[DWLRQ

RI DJULFXOWXUDO H[SRUWV� $V D UHVXOW� ERWK H[SRUWV DQG JURZWK UDSLGO\ GHFOLQHG� %HWZHHQ ����

DQG ����� WKH UHDO SHU�FDSLWD *'3 IHOO E\ �� SHUFHQW� 7KH FROODSVH RI SURGXFHU LQFHQWLYHV OHG

WR GHFUHDVHG SURGXFWLRQ DQG GHFUHDVHG LQYHVWPHQW� HVSHFLDOO\ LQ WKH SHUHQQLDO FURSV� VXFK DV



��

FRFRD� ZKLFK KDG HDUQHG WKH YDVW PDMRULW\ RI IRUHLJQ H[FKDQJH UHFHLSWV� 7KH WHUPV RI WUDGH

DOVR VKLIWHG DZD\ IURP FRFRD WRZDUG IRRG FURSV �$VXPLQJ�%UHPSRQJ ������

,Q PDUNHWLQJ� WKH *KDQD 1DWLRQDO 7UDGLQJ &RPSDQ\ ZDV JLYHQ D PRQRSRO\ RQ WUDGH LQ

´HVVHQWLDOµ IRRG FRPPRGLWLHV �LQFOXGLQJ ZKHDW� PDL]H� ULFH� DQG VXJDU�� ,PSRUW DQG SULFH

FRQWUROV ZHUH LQWURGXFHG� WKHVH FRPPRGLWLHV VXEVHTXHQWO\ EHFDPH VFDUFH DW FRQWUROOHG�SULFH

RXWOHWV EXW ZHUH GLYHUWHG WR WKH EODFN PDUNHW DQG VROG IRU ´DW OHDVW ILYH WLPHV WKH FRQWUROOHG

SULFHµ �6WU\NHU HW DO� ������ ,Q SUDFWLFH� KRZHYHU� WKH JRYHUQPHQW VHOGRP� DQG WKHQ RQO\

VHOHFWLYHO\� LQWHUYHQHG LQ IRRG FURS SULFLQJ� 0LQLPXP VXSSRUW SULFHV IRU SURGXFHUV KDYH EHHQ

ODUJHO\ LUUHOHYDQW WR WKH PDMRULW\ RI IDUPHUV� 7KH IORRU SULFH IRU PDL]H KDV DOPRVW DOZD\V

EHHQ EHORZ WKH PDUNHW SULFH� 'XULQJ WKH ODWH ����V� WKH JXDUDQWHHG SULFH H[FHHGHG WKH PDUNHW

FOHDULQJ SULFH� DQG WKRVH IHZ IDUPHUV ZKR ZHUH DEOH WR VHOO WR WKH JRYHUQPHQW UHFHLYHG D

FRQVLGHUDEOH HFRQRPLF UHQW�

)LJXUH ��� :KROHVDOH 0DL]H 3ULFHV� 7HFKLPDQ DQG .XPDVL� *KDQD� &RQVWDQW ����

&HGLV SHU�WRQ



��

6RXUFH� /XQGEHUJ �������

)LJXUH ��� :KROHVDOH <DP 3ULFHV� 7HFKLPDQ� *KDQD� &RQVWDQW ���� &HGLV SHU�WRQ

6RXUFH� /XQGEHUJ

������ 3ULFH 7UHQGV

6SOLQH IXQFWLRQ HVWLPDWHV LQGLFDWH WKDW GXULQJ WKH SUH�UHIRUP SHULRG� WKH WUHQG LQ PDL]H�

VRUJKXP DQG PLOOHW SULFHV DW 7HFKLPDQ·V PDUNHW �D PDMRU VXUSOXV SURGXFWLRQ UHJLRQ� URVH DW D

UDWH RI ��� SHUFHQW� ���� DQG ��� SHUFHQW SHU�\HDU GXULQJ WKH ������� WR ������� SHULRG�

(YHQ DIWHU FRQWUROOLQJ IRU WKH HIIHFWV RI WKH ���� GURXJKW DQG RWKHU VXSSO\ DQG GHPDQG VKLIWV�

WKLV XSZDUG WUHQG ZDV VLJQLILFDQW DW WKH � SHUFHQW OHYHO� 6LQFH ����� WKHUH KDV EHHQ D

VLJQLILFDQW �DW � SHUFHQW OHYHO� GHFOLQH LQ PDL]H DQG PLOOHW SULFHV� DIWHU FRQWUROOLQJ IRU UDLQIDOO�

VHDVRQDO WUHQGV� UHDO *'3� DQG ODJJHG PDUNHW SULFHV� )RU H[DPSOH� PDL]H SULFHV LQ 7HFKLPDQ

KDYH GHFOLQHG� RQ DYHUDJH� E\ � SHUFHQW SHU�\HDU EHWZHHQ ���� DQG ����� 0LOOHW SULFHV KDYH

GHFOLQHG� RQ DYHUDJH� E\ � SHUFHQW SHU�\HDU� )RU \DPV� WKH WUHQG LV GRZQZDUG� EXW KDV QRW

EHHQ VLJQLILFDQW DW WKH �� SHUFHQW OHYHO� )RU FDVVDYD� SULFHV KDYH ULVHQ E\ � SHUFHQW SHU�\HDU

RYHU WKH ��������� SHULRG� EXW DJDLQ KDV QRW EHHQ VLJQLILFDQW DW WKH �� SHUFHQW OHYHO �7DEOHV

$��$���� (VWLPDWHV IRU PDUNHW SULFHV DW .XPDVL DQG %ROJDWDQJD �PDMRU XUEDQ DUHDV� UHYHDO

UHVXOWV FRQVLVWHQW ZLWK WKRVH FDOFXODWHG IURP 7HFKLPDQ�



�� 7KH LQWHUQDWLRQDO DJHQFLHV DQG GRQRUV LQFOXGHG WKH :RUOG )RRG 3URJUDPPH �WKH SURMHFW VHFUHWDULDW�� %HOJLXP�

&DQDGD� WKH (XURSHDQ &RPPXQLW\� )UDQFH� *UHDW %ULWDLQ� WKH 1HWKHUODQGV� WKH 8QLWHG 6WDWHV� :HVW *HUPDQ\�

DQG $XVWULD� 'XULQJ WKH LQLWLDO ILYH \HDUV RI WKH SURJUDP� WKH GRQRUV WRRN WKH OHDG LQ SURSRVLQJ VSHFLILF PDUNHW

UHIRUPV WR WKH 0DOLDQ JRYHUQPHQW� 'RQRU SURSRVDOV ZHUH LQLWLDOO\ GHYHORSHG E\ D WHFKQLFDO FRPPLWWHH DQG WKHQ

GHEDWHG DPRQJ WKH YDULRXV GRQRUV DW WKH SROLWLFDO OHYHO� $OO SURSRVDOV KDG WR EH XQDQLPRXVO\ DJUHHG XSRQ E\

WKH GRQRUV EHIRUH EHLQJ SURSRVHG WR WKH 0DOLDQ JRYHUQPHQW� 7KH SURFHVV RI GHEDWH DQG FRPSURPLVH� ERWK

DPRQJ WKH GRQRUV WKHPVHOYHV DQG EHWZHHQ WKH GRQRUV DQG WKH 0DOLDQV� RIWHQ OHG WR SURSRVDOV WKDW ZHUH QRW

HQWLUHO\ PXWXDOO\ FRQVLVWHQW� DV RXWOLQHG EHORZ� 6LQFH ����� WKH 0DOLDQ JRYHUQPHQW KDV EHJXQ WR WDNH WKH OHDG

LQ SURSRVLQJ DGGLWLRQDO UHIRUPV� DV FHUWDLQ PHPEHUV RI WKH JRYHUQPHQW KDYH EHFRPH PRUH VWURQJO\ FRQYLQFHG

��

7R HQWLUHO\ UHPRYH WKH HIIHFWV RI WKH ���� GURXJKW� ZH UHHVWLPDWHG HTXDWLRQ ��� IRU SULFHV RI

PDL]H� FDVVDYD� \DPV� DQG PLOOHW GXULQJ WKH SHULRG 1RYHPEHU ���� WR 'HFHPEHU �����

5HVXOWV IURP WKLV HVWLPDWLRQ DUH FRQWDLQHG LQ 7DEOHV $������ 7KH UHVXOWV DJDLQ VKRZHG D

GHFOLQLQJ WUHQG IRU PDL]H DQG PLOOHW GXULQJ WKLV SHULRG� 7KH WUHQG LQ \DP DQG FDVVDYD SULFHV

DW WKH 7HFKLPDQ PDUNHW ZDV SRVLWLYH� EXW QRW VLJQLILFDQW DW WKH �� SHUFHQW OHYHO�

7KH HYLGHQFH SUHVHQWHG KHUH� ZKLOH QRW SURYLGLQJ D XQLIRUP SLFWXUH� JHQHUDOO\ LQGLFDWHV WKDW

WKH UHDO SULFHV KDYH GHFOLQHG IRU PRVW VWDSOH IRRG FRPPRGLWLHV LQ *KDQD� VLQFH WKH

LPSOHPHQWDWLRQ RI WKH (FRQRPLF 5HIRUP 3URJUDP RI ����� 7KLV FRQFOXVLRQ LV FRQVLVWHQW ZLWK

ILQGLQJV E\ $OGHUPDQ DQG 6KLYOH\ ������ DQG 6DUULV ������� +RZHYHU� PDL]H SURGXFWLRQ

UHPDLQHG URXJKO\ FRQVWDQW EHWZHHQ ���� DQG ����� DIWHU D PDMRU VXUJH LQ SURGXFWLRQ GXULQJ

���� �/XQGEHUJ ������ 2Q WKH EDVLV RI WKLV LQIRUPDWLRQ� LW LV GLIILFXOW WR FRQFOXGH WKDW IDOOLQJ�

UHDO PDL]H SULFHV KDYH EHHQ DFKLHYHG WKURXJK H[SDQGHG GRPHVWLF SURGXFWLRQ� 5DWKHU� LW LV

OLNHO\ WKDW IRRG SULFHV GHFOLQHG EHFDXVH PDUNHWLQJ PDUJLQV ZHUH ORZHU IROORZLQJ LQFUHDVHG

LQYHVWPHQW LQ WUDQVSRUWDWLRQ LQIUDVWUXFWXUH DQG WKH UHPRYDO RI LPSRUW UHVWULFWLRQV RQ IXHO DQG

PDFKLQHU\ IROORZLQJ WKH LQLWLDWLRQ RI VWUXFWXUDO DGMXVWPHQW �VHH /XQGEHUJ ������ 7KLV

LQWHUSUHWDWLRQ LV FRQVLVWHQW ZLWK WKH QHJDWLYH DQG JHQHUDOO\ VLJQLILFDQW FRHIILFLHQW RQ WKH WUHQG

YDULDEOHV DIWHU VWUXFWXUDO DGMXVWPHQW LQ WKH *KDQD JUDLQ SULFH UHJUHVVLRQV� L�H�� WKH VORSH VKLIW

YDULDEOHV �7DEOHV $������

���� 0DOL

5HDO UHWDLO SULFHV IRU VRUJKXP DQG ULFH KDYH IDOOHQ IURP ���� WKURXJK ���� LQ %DPDNR�

)L[LQJ DQ ´HIIHFWLYH GDWHµ IRU JUDLQ PDUNHWLQJ UHIRUP LQ 0DOL LV GLIILFXOW� DV WKH UHIRUPV KDYH

EHHQ D SURFHVV UDWKHU WKDQ D RQH�WLPH HYHQW� +HQFH� GLVHQWDQJOLQJ� LQ DQ HFRQRPHWULF VHQVH�

ZKDW KDV EHHQ DWWULEXWDEOH WR SROLF\ UHIRUP YHUVXV RWKHU IDFWRUV LV GLIILFXOW�

3ROLF\ UHIRUP LQ 0DOL KDV EHHQ VXSSRUWHG E\ WKH PXOWL�GRQRU ILQDQFHG &HUHDOV 0DUNHWLQJ

5HIRUP 3URMHFW� NQRZQ E\ LWV )UHQFK DFURQ\P� 350&� 7KH UHIRUPV HPERGLHG LQ WKH 350&

ZHUH EDVHG RQ WKH LGHD RI XVLQJ IRRG DLG WR ILQDQFH PDUNHW OLEHUDOL]DWLRQ� ,Q H[FKDQJH IRU D

VHULHV RI SURPLVHG UHIRUPV� WHQ PDMRU LQWHUQDWLRQDO DJHQFLHV DQG GRQRUV SOHGJHG PXOWL�\HDU

VKLSPHQWV RI SURJUDP IRRG DLG� 7KH IRRG DLG ZDV VROG� ZLWK WKH UHIORZ PRQH\ JRLQJ LQWR D

FRPPRQ IXQG XVHG WR ILQDQFH VSHFLILF PDUNHW UHVWUXFWXULQJ DFWLRQV DJUHHG WR E\ WKH GRQRUV DQG

WKH 0DOLDQ JRYHUQPHQW���



RI WKH QHHG IRU OLEHUDOL]DWLRQ�

��



��

7KH 350& ZDV ODXQFKHG LQ ���� ZKHQ OHJLVODWLRQ ZDV VLJQHG WR DEROLVK WKH RIILFLDO PRQRSRO\

RI WKH JUDLQ PDUNHWLQJ ERDUG� 23$0� 7KH 350& LQLWLDOO\ HPSKDVL]HG UHGXFLQJ 23$0·V

RSHUDWLQJ GHILFLW DQG LPSURYLQJ WKH IRRG DLG PDQDJHPHQW� UDWKHU WKDQ IDFLOLWDWLQJ SULYDWH

WUDGH� 7KH PDLQ HIIHFWV RI PDUNHW OLEHUDOL]DWLRQ ZHUH QRW IHOW IRU PLOOHW DQG VRUJKXP XQWLO WKH

���� KDUYHVW� 'HOD\V LQ GLVPDQWOLQJ WKH UHVWULFWLRQV RQ SULYDWH JUDLQ WUDGLQJ DQG D VHYHUH

GURXJKW� ZKLFK JUHDWO\ UHGXFHG WKH PDUNHWDEOH VXUSOXV� VKDUSO\ OLPLWHG WKH LPSDFW RI WKH

PDUNHW UHIRUPV RQ SULYDWH WUDGHUV SULRU WR WKDW WLPH� +HQFH� LQ WKH HFRQRPHWULF UHVXOWV

SUHVHQWHG KHUH� 2FWREHU ���� LV WDNHQ DV WKH ´HIIHFWLYH GDWHµ RI WKH UHIRUPV�

5HIRUPV LQ GRPHVWLF ULFH PDUNHWLQJ FDPH HYHQ ODWHU� DV ULFH SURGXFHUV LQ WKH PDMRU� LUULJDWHG�

ULFH�SURGXFLQJ ]RQH� WKH 2IILFH GX 1LJHU� ZHUH REOLJDWHG WR VHOO DOO SDGG\ WR WKH JRYHUQPHQW

PLOOV WKURXJK ����� 7KH 2IILFH GX 1LJHU PDLQWDLQHG DQ RIILFLDO VXSSRUW SULFH IRU SDGG\

WKURXJK ����� LQ FRQWUDVW WR FRDUVH JUDLQV� IRU ZKLFK RIILFLDO SURGXFHU SULFHV ZHUH DEDQGRQHG

LQ ����� +RZHYHU� VLQFH WKH OLEHUDOL]DWLRQ RI ULFH PLOOLQJ LQ ����� VPDOO� SULYDWH ULFH PLOOV

KDYH LQFUHDVLQJO\ GLVSODFHG WKH ODUJH PLOOV RSHUDWHG E\ WKH 2IILFH GX 1LJHU� %HWZHHQ ����

DQG PLG������ WKH QXPEHU RI VPDOO PLOOV RSHUDWLQJ LQ WKH 2IILFH ]RQH LQFUHDVHG IURP �� WR

��� �'LDUUD ����� S� ��� DQG E\ ���� WKH\ KDG HIIHFWLYHO\ VKXW GRZQ WKH 2IILFH·V PLOOV E\ RXW�

FRPSHWLQJ WKHP IRU VXSSOLHV RI SDGG\� 7KH VPDOO PLOOV GLG WKLV WKURXJK ORZHU SURFHVVLQJ

FRVWV� WKHUHE\ GULYLQJ GRZQ WKH PDUJLQV HDUQHG RQ PLOOLQJ� 7KH H[SHULHQFH ZDV DQDORJRXV WR

WKDW RI WKH LQWURGXFWLRQ RI VPDOO KDPPHU PLOOV IRU PDL]H PLOOLQJ LQ WKH XUEDQ DUHDV RI

=LPEDEZH DQG .HQ\D� GLVFXVVHG HDUOLHU�

)LJXUH �� SUHVHQWV WUHQGV LQ WKH GHIODWHG� PRQWKO\ ULFH DQG VRUJKXP SULFHV LQ %DPDNR

PDUNHWV� 3ULFHV ZHUH GHIODWHG E\ WKH &3,� 'XULQJ WKH SRVW�UHIRUP SHULRG� UHDO SULFHV KDYH

GHFOLQHG E\ � SHUFHQW SHU�\HDU� RQ DYHUDJH� +RZHYHU� EHFDXVH WKH EHJLQQLQJ RI WKH SRVW�

UHIRUP SHULRG IROORZHG D PDMRU GURXJKW� WKH GHULYHG WUHQG PD\ EH VRPHZKDW LQIOXHQFHG E\ WKH

ZHDWKHU� ,Q DGGLWLRQ� ULFH SULFHV IHOO VKDUSO\ LQ WKH HDUO\ ����V� DV 0DOL ZDV UHZDUGHG ZLWK

VXEVWDQWLDO GURXJKW UHOLHI �LQ WKH IRUP RI IRRG�DLG ULFH� IRU KDYLQJ DJUHHG WR XQGHUWDNH PDUNHW

UHIRUPV�

8VLQJ WKH VSOLQH IXQFWLRQ DSSURDFK SUHVHQWHG LQ 6HFWLRQ �� SUH� DQG SRVW�UHIRUP SULFH WUHQGV

ZHUH HVWLPDWHG� FRQWUROOLQJ IRU D GURXJKW GXPP\� VHDVRQDO GXPPLHV� DQG ODJJHG SULFHV� 7KH

UHVXOWV LQGLFDWHG WKDW VRUJKXP DQG ULFH SULFHV KDYH H[SHULHQFHG D GHFOLQLQJ WUHQG GXULQJ ERWK

WKH SUH� DQG SRVW�UHIRUP SHULRGV� EXW WKDW WKH WUHQG ZDV VRPHZKDW IODWWHU GXULQJ WKH

´HIIHFWLYHµ SRVW�UHIRUP SHULRG �7DEOHV $���$���� 7KLV UHIOHFWV LQ SDUW WKH LPSDFW RI WKH

ODUJH IRRG�DLG VKLSPHQWV DFFRUGHG 0DOL LQ WKH GURXJKW RI WKH HDUO\ ����V� ZKHQ WKH UHIRUPV

KDG EHHQ DGRSWHG LQ SULQFLSOH� EXW KDG QRW \HW EHHQ IXOO\ LPSOHPHQWHG� 2Q DYHUDJH� DQQXDO

VRUJKXP SULFHV GHFOLQHG E\ � SHUFHQW SHU�\HDU IURP -DQXDU\ ���� WR 6HSWHPEHU ����� DQG E\

��� SHUFHQW SHU�\HDU IURP 2FWREHU ���� WR 'HFHPEHU ����� RWKHU LQFOXGHG IDFWRUV KHOG

FRQVWDQW� +RZHYHU� WKH GHFOLQLQJ WUHQGV IRU ERWK ULFH DQG VRUJKXP SULFHV ZHUH QRW VLJQLILFDQW

DW WKH �� SHUFHQW OHYHO LQ HLWKHU WKH 3KDVH � UHIRUP SHULRG �2FWREHU ���� WR 6HSWHPEHU �����

RU WKH 3KDVH � UHIRUP SHULRG �2FWREHU ���� WR 'HFHPEHU ������

0DUNHWLQJ PDUJLQ WUHQGV ZHUH DOVR HVWLPDWHG IRU WKH PDUJLQ EHWZHHQ =DQJDVVR VRUJKXP�

SURGXFHU SULFHV DQG %DPDNR UHWDLO VRUJKXP SULFHV� =DQJDVVR LV D PDMRU DVVHPEO\ PDUNHW LQ



��

6RXWKHUQ 0DOL� 'DWD RQ WKHVH PDUJLQV ZHUH RQO\ DYDLODEOH IURP -DQXDU\ ���� WR 'HFHPEHU

����� VR RQO\ D



��

)LJXUH ��� $FWXDO DQG 4XDGUDWLF 7UHQGV LQ &3,�'HIODWHG 5LFH DQG 6RUJKXP 3ULFHV�

%DPDNR� 0DOL �-DQXDU\ ����� 'HFHPEHU �����

6RXUFH� $OGULGJH DQG 6WDDW] �������

VHJPHQW RI WKH WUHQG LQ SRVW�UHIRUP PDUJLQV FRXOG EH HVWLPDWHG� 7KH UHVXOWV LQGLFDWHG D

VWDWLVWLFDOO\ VLJQLILFDQW GHFOLQH RI DSSUR[LPDWHO\ ��� SHUFHQW SHU�\HDU� RU �� SHUFHQW LQ WKH

DYHUDJH PDUNHWLQJ PDUJLQ RYHU WLPH� HYHQ ZKHQ VHDVRQDO IOXFWXDWLRQV DQG GURXJKW ZHUH WDNHQ

LQWR DFFRXQW �)LJXUH �� DQG 7DEOH $����

,Q VXPPDU\� WKH LQIRUPDWLRQ DYDLODEOH IURP 0DOL SURYLGHV HYLGHQFH RI D GHFOLQLQJ WUHQG LQ

LQIODWLRQ�DGMXVWHG VRUJKXP SULFHV GXULQJ WKH SHULRG XQGHU UHYLHZ� ZLWK SULFH GHFOLQHV LQ

VRUJKXP EHLQJ OHVV GXULQJ PRUH UHFHQW \HDUV WKDQ GXULQJ WKH HDUO\ \HDUV RI WKH UHIRUPV� ZKHQ

IRRG DLG VKLSPHQWV ZHUH WKH JUHDWHVW� 0DUNHWLQJ PDUJLQV KDYH GHFOLQHG� ERWK IRU ULFH �VHH

'LDUUD ����� DQG VRUJKXP� UHVXOWV OLNHO\ DWWULEXWDEOH WR WKH UHIRUPV�

,Q DGGLWLRQ� WKH GDWD IURP 0DOL LOOXVWUDWHV WKDW WKH SHUFHSWLRQV RQH KDV RI ZKHWKHU UHDO SULFHV

KDYH GHFOLQHG GHSHQGV RQ WKH FKRLFH RI GHIODWRU RQH XVHV� )LJXUH �� FRPSDUHV WKH ´UHDO UHWDLO

SULFHµ RI ULFH LQ %DPDNR EHWZHHQ ���� DQG ����� XVLQJ WZR GLIIHUHQW GHIODWRUV� WKH &3, DQG

DQ LQGH[ RI FLYLO VHUYDQW VDODULHV� :KLOH SULFHV VKRZHG D VLJQLILFDQW GRZQZDUG WUHQG�

SDUWLFXODUO\ LQ WKH HDUO\ \HDUV� ZKHQ GHIODWHG E\ WKH &3,� WKH WUHQG ZDV VOLJKWO\ XSZDUG ZKHQ

GHIODWHG E\ WKH DYHUDJH� FLYLO VHUYDQW ZDJH� 7KLV PD\ KHOS H[SODLQ WKH SROLWLFDO UHVLVWDQFH RI

FLYLO VHUYDQWV WR PDUNHW UHIRUP� 7KH UHIRUPV VKLIW WKH WHUPV RI WUDGH DZD\ IURP SURGXFHUV RI

QRQ�WUDGHG JRRGV� VXFK DV JRYHUQPHQW VHUYLFHV� WKXV ORZHULQJ WKH UHDO LQFRPHV RI FLYLO

VHUYDQWV� 6R ZKLOH VWDSOH IRRG SULFHV PD\ IDOO UHODWLYH WR D JHQHUDO EDVNHW RI JRRGV� WKH\ PD\

QRW EH JHWWLQJ DQ\ FKHDSHU IRU PDQ\ JRYHUQPHQW HPSOR\HHV� HVSHFLDOO\ LI WKH\ KDG DFFHVV WR

VXEVLGL]HG VXSSOLHV SULRU WR WKH UHIRUPV� )RU WKHVH SHRSOH� GLVFXVVLRQ RI IDOOLQJ UHDO SULFHV

PD\ ULQJ KROORZ�



��

)LJXUH ��� 0DUNHWLQJ 0DUJLQ RI 6RUJKXP IUR ������� WR �������

6RXUFH� $OGULGJH DQG 6WDDW] �������

)LJXUH ��� 5LFH 3ULFHV 'HIODWHG E\ &3, DQG &LYLO 6HUYLFH :DJH ,QGH[� %DPDNR� 0DOL

�2FWREHU �����'HFHPEHU �����

6RXUFH� $OGULGJH DQG 6WDDW] �������



��

���� =DPELD

0DL]H LV SODQWHG RQ �� SHUFHQW RI WKH WRWDO FURS DUHD DQG �� SHUFHQW RI WKH WRWDO FHUHDOV DUHD LQ

=DPELD� =DPELDQV FRQVXPH PRUH WKDQ ��� NJV RI PDL]H SHU�SHUVRQ DQQXDOO\� 'HVSLWH

IDYRUDEOH ODQG DQG DYDLODEOH LPSURYHG WHFKQRORJ\ IRU PDL]H� WKH JURZWK RI IRRG SURGXFWLRQ

KDV EHHQ HUUDWLF LQ =DPELD VLQFH WKH ����V� DQG KDV QRW NHSW SDFH ZLWK WKH FRXQWU\·V

SRSXODWLRQ JURZWK �VHH 7DEOH �� S� ���� =DPELD KDV EHHQ D QHW LPSRUWHU RI PDL]H LQ PRVW

\HDUV VLQFH ����� 7KLV LV SDUWO\ GXH WR XQIDYRUDEOH ZHDWKHU FRQGLWLRQV LQ VRPH \HDUV� EXW KDV

EHHQ PRUH LPSRUWDQWO\ GXH WR WKH SROLF\ DQG RUJDQL]DWLRQ HQYLURQPHQW� 7KHUH ZHUH WKUHH NH\

HOHPHQWV RI WKH SUH�UHIRUP PDL]H PDUNHWLQJ DQG SULFLQJ HQYLURQPHQW� ��� D SROLF\ RI SDQ�

WHUULWRULDO SULFLQJ RI PDL]H� RSHUDWLRQDOL]HG WKURXJK H[SDQVLRQ RI VWDWH FURS�EX\LQJ

LQIUDVWUXFWXUH WKURXJKRXW WKH FRXQWU\� ��� VXEVLGLHV RQ WKH SURGXFWLRQ DQG GLVWULEXWLRQ RI PDL]H

PHDO� DQG ��� VXEVLGLHV RQ WKH SURGXFWLRQ DQG GLVWULEXWLRQ RI IHUWLOL]HU� DORQJ ZLWK VWDWH�

GLVEXUVHG FUHGLW IRU LQSXW SXUFKDVHV�

������ 3DQ�7HUULWRULDO 3ULFLQJ DQG ([SDQVLRQ RI 6WDWH 0DUNHWLQJ ,QIUDVWUXFWXUH

)ROORZLQJ LQGHSHQGHQFH LQ ����� WKH VWDWH LQYHVWHG KHDYLO\ LQ FURS�EX\LQJ GHSRWV� ILUVW

WKURXJK WKH 1DWLRQDO $JULFXOWXUDO 0DUNHWLQJ %RDUG �1$0%2$5'� DQG ODWHU WKURXJK WKH

=DPELDQ &RRSHUDWLYH )HGHUDWLRQ DQG LWV PHPEHU VRFLHWLHV� 7KH LQWHQW RI WKH VXEVLGLHV ZDV WR

JXDUDQWHH PDUNHWLQJ VHUYLFHV WR VPDOOKROGHUV WKURXJKRXW WKH FRXQWU\� $ ODUJH SURSRUWLRQ RI

WKH VXEVLGLHV ZDV XVHG WR FRPSHQVDWH WKH PDUNHWLQJ ERDUG DQG FRRSHUDWLYH VRFLHWLHV IRU WKHLU

ILQDQFLDO ORVVHV� 6RPH RI WKHVH ORVVHV RFFXUUHG EHFDXVH 1$0%2$5' DQG WKH FRRSHUDWLYHV

ZHUH IRUFHG WR SURYLGH PDUNHWLQJ VHUYLFHV WR UHPRWH DUHDV DW SDQ�WHUULWRULDO SULFHV� DQG VR

FRXOG QRW UHFRYHU WKHLU WUDQVSRUWDWLRQ DQG KDQGOLQJ FRVWV� +RZHYHU� PDQ\ ORVVHV ZHUH DOVR WKH

UHVXOW RI SRRU PDQDJHPHQW LQ 1$0%2$5' DQG WKH FRRSHUDWLYHV� 6XEVLGLHV URVH HLJKW�IROG LQ

WHQ \HDUV� IURP =. � PLOOLRQ LQ ���� WR =. �� PLOOLRQ LQ ���� �1DNDSRQGD ����� 6LSXOD

������

7KH SDQ�WHUULWRULDO SULFLQJ SROLF\ HIIHFWLYHO\ FURVV�VXEVLGL]HG VPDOOKROGHU PDL]H SURGXFWLRQ LQ

WKH PRUH UHPRWH DUHDV E\ GHSUHVVLQJ SULFHV LQ WKH DUHDV IDFLQJ ORZHU WUDQVSRUWDWLRQ FRVWV

�PDLQO\ DORQJ WKH UDLO OLQHV�� :KLOH VWLPXODWLQJ SURGXFWLRQ DPRQJ VPDOOKROGHUV LQ WKH PRUH

UHPRWH UHJLRQV� WKLV SULFLQJ SROLF\ DOVR GHSUHVVHG PDL]H SURGXFWLRQ LQ WKH DUHDV RI JUHDWHU

FRPSDUDWLYH DGYDQWDJH DORQJ WKH UDLO OLQHV� 7KRVH IDUPHUV VZLWFKHG IURP PDL]H WR OHVV

FRQWUROOHG FRPPRGLWLHV� ,Q PRUH UHFHQW \HDUV� IDUPHUV KDYH DOVR EHFRPH LQFUHDVLQJO\

GLVFRXUDJHG E\ WKH GHWHULRUDWLQJ OHYHO RI VHUYLFHV SURYLGHG E\ WKH JRYHUQPHQW� UHVXOWLQJ LQ ODWH

LQSXW GHOLYHU\ DQG ODWH SD\PHQW IRU SURGXFWV �+RZDUG� 1DNDSRQGD� DQG )HUULV ������

������ 6XEVLGLHV RQ &RQVXPHU 0DL]H 0HDO

&RQVXPHUV ZHUH WKH PDLQ EHQHILFLDULHV RI WKH JRYHUQPHQW�FRQWUROOHG SULFLQJ UHJLPH ZKLFK

SUHGRPLQDWHG XQWLO WKH HDUO\ ����V �-DQVHQ ����� +RZDUG ������ 0DLQWDLQLQJ D ORZ�

FRQVXPHU PDL]H�PHDO SULFH ZDV FRQVLGHUHG FULWLFDO WR WKH SUHVHUYDWLRQ RI XUEDQ SROLWLFDO



�� 7KH PDL]H VHFWRU KDV EHHQ WKH PDLQ EHQHILFLDU\ RI WKHVH VXEVLGLHV� VLQFH PDL]H LV HVWLPDWHG WR XVH DERXW ��

SHUFHQW RI WRWDO IHUWLOL]HU FRQVXPHG �:LOOLDPV DQG $OOJRRG ������

��

VWDELOLW\ �-DQVHQ ������ 5HWDLO SULFHV SDLG E\ FRQVXPHUV IRU PDL]H PHDO ZHUH DV OLWWOH DV ��

SHUFHQW RI LPSRUW SDULW\ LQ WKH HDUO\ ����V� 'RPHVWLF FRQVXPHU SULFHV EULHIO\ DSSURDFKHG

SDULW\ ZLWK ZRUOG SULFHV LQ WKH PLG�����V� ZKHQ WKH ,0) SUHVVXUHG WKH JRYHUQPHQW WR UHPRYH

VXEVLGLHV� EXW VXEVHTXHQW XUEDQ ULRWV LQ 'HFHPEHU ���� RYHU WKH PHDO SULFH LQFUHDVH OHG WKH

JRYHUQPHQW WR GLVVROYH LWV DJUHHPHQW� 7KHVH SROLFLHV HQFRXUDJHG FRQVXPHUV WR VXEVWLWXWH

DZD\ IURP WUDGLWLRQDO IRRGV WRZDUG FRQVXPSWLRQ RI HYHU�JUHDWHU DPRXQWV RI PDL]H PHDO�

&RQVXPSWLRQ RI PDL]H PHDO URVH IURP DQ DYHUDJH RI ��� NJV SHU�SHUVRQ LQ WKH HDUO\ ����V WR

PRUH WKDQ ��� NJV LQ WKH ODWH ����V �)$2 ������

8QWLO WKH HDUO\ ����V� XUEDQ� PDL]H�PHDO GLVWULEXWLRQ ZDV GRPLQDWHG E\ WKH ODUJH�VFDOH

SDUDVWDWDO PLOOHUV OLQNHG WR WKH RIILFLDO PDUNHWLQJ V\VWHP� &RPSHWLWLRQ IURP SULYDWH WUDGHUV

DQG PLOOHUV� DOWKRXJK OHJDOL]HG DIWHU ����� ZDV ODUJHO\ GHWHUUHG WKURXJK SULFLQJ SROLF\� VLQFH

WKH ODUJH VXEVLGLHV RQ PDL]H PHDO GLVWULEXWHG WKURXJK WKH RIILFLDO PDUNHWLQJ V\VWHP W\SLFDOO\

OHIW WUDGHUV ZLWK DQ LQVXIILFLHQW DQG VRPHWLPHV QHJDWLYH WUDGLQJ PDUJLQ�

%HJLQQLQJ LQ WKH ODWH ����V� XQGHU SUHVVXUH IURP D JURZLQJ EXGJHW GHILFLW DQG LQWHUQDWLRQDO

GRQRUV� WKH =DPELDQ JRYHUQPHQW WRRN VWHSV WR OLEHUDOL]H PDL]H LQSXW DQG SURGXFW PDUNHWV� DQG

GLVFRQWLQXHG FRQVXPHU VXEVLGLHV RQ PDL]H PHDO� &RQVXPHU VXEVLGLHV ZHUH HOLPLQDWHG LQ

�����

������ ,QSXW� &UHGLW DQG 7HFKQRORJ\ 3ROLF\

$GRSWLRQ RI IHUWLOL]HU ZDV VHHQ DV D FUXFLDO VWHS LQ JHWWLQJ VPDOO IDUPHUV WR HQJDJH LQ

FRPPHUFLDO DJULFXOWXUH� %HJLQQLQJ LQ �������� IHUWLOL]HU VXEVLGLHV ZHUH LQWURGXFHG� FXWWLQJ

SULFHV E\ DQ DYHUDJH �� SHUFHQW RI WKH ODQGHG FRVW� 7KH LQWURGXFWLRQ RI SDQ�WHUULWRULDO SULFLQJ

LQ ���� SURYLGHG D IXUWKHU LQFHQWLYH IRU IHUWLOL]HU XVH LQ WKH PRUH UHPRWH DUHDV� %\ ����� WKH

DYHUDJH VXEVLG\ ZDV �� SHUFHQW RI WKH ODQGHG FRVW �-DQVHQ ����� ������ ,Q �������� WKH GLUHFW

SULFH VXEVLG\ ZDV GLVFRQWLQXHG FRPSOHWHO\� DOWKRXJK WKH JRYHUQPHQW FRQWLQXHG WR VXEVLGL]H

IHUWLOL]HU WUDQVSRUWDWLRQ *RYHUPHQW RI WKH 5HSXEOLF RI =DPELD �*5= ��������

$V LPSRUWDQW DV WKH GLUHFW VXEVLG\� WKH GLVWULEXWLRQ QHWZRUN ZDV H[SDQGHG GXULQJ WKH HDUO\

����V WR PDNH IHUWLOL]HU PRUH DFFHVVLEOH WR IDUPHUV LQ UHPRWH DUHDV� ([SDQVLRQ RI FUHGLW

SURJUDPV IXUWKHU HDVHG IDUPHU DFFHVV WR LQSXWV� ZLWK WKH GHEW FROOHFWLRQ FRRUGLQDWHG ZLWK WKH

FRRSHUDWLYH PDUNHWLQJ V\VWHP *RYHUQPHQW RI WKH 5HSXEOLF RI =DPELD �*5= ������ $ERXW ��

SHUFHQW RI WKH FUHGLW H[WHQGHG WR VPDOO�VFDOH IDUPHUV ZDV XVHG IRU PDL]H LQSXWV *RYHUQPHQW RI

WKH 5HSXEOLF RI =DPELD �*5= ������ 7KH FRPELQDWLRQ RI FUHGLW VXSSO\� IHUWLOL]HU VXEVLGLHV�

DQG VWDWH RXWSXW PDUNHW H[SDQVLRQ FRQWULEXWHG WR WKH UDSLG DGRSWLRQ RI QHZ K\EULG YDULHWLHV

DQG LQFUHDVHG IHUWLOL]HU XVDJH GXULQJ WKH PLG� DQG ODWH�����V �+RZDUG ������



��

6LQFH WKH UHPRYDO RI IHUWLOL]HU SULFH VXEVLGLHV LQ ����� WKH XVH RI IHUWLOL]HU LQ =DPELD KDV

GHFOLQHG FRQVLGHUDEO\� IURP D KLJK RI DERXW ������ WRQV RI QXWULHQW LQ WKH ODWH ����V WR DERXW

������ WRQV LQ ����� +\EULG VHHG VDOHV KDYH GHFOLQHG IURP URXJKO\ �� WR �� WKRXVDQG WRQV LQ

WKH ODWH ����V WR � WR � WKRXVDQG WRQV VLQFH ����� :KLOH SURGXFWLRQ LV KLJKO\ YDULDEOH LQ

=DPELD� LW DSSHDUV WKDW



��

)LJXUH ��� =DPELD 5HWDLO 3ULFHV �:LWK DQG :LWKRXW 6XEVLGLHV� IRU 0DL]H 0HDO LQ

2IILFLDO DQG ,QIRUPDO 0DUNHW &KDQQHOV� ���������

6RXUFH� /XVDND $JULFXOWXUDO &RPPRG\ ([FKDQJH �IRU SULFH GDWD�� +RZDUG ������ IRU VXEVLG\ UDWHV� DQG ,0)

������ IRU GHIODWRU�

1RWH� 2SHQ PDUNHW SULFHV UHIHU WR /XVDND� VXEVLGLHV UHIHU WR GLUHFW VWDWH SD\PHQWV RQ FRQVXPHU VXEVLGLHV RQO\�

DQG GR QRW LQFOXGH WUDQVIHUV DVVRFLDWHG ZLWK SDQ�WHUULWRULDO SULFLQJ� PDFURHFRQRPLF DQG H[FKDQJH UDWH SROLF\�

DQG RWKHU LQGLUHFW WUDQVIHUV�

PDL]H SURGXFWLRQ KDV GHFOLQHG IURP WKH OHYHO DWWDLQHG LQ WKH PLG� WR ODWH�����V� DQG KDV FOHDUO\

GHFOLQHG LQ SHU�FDSLWD WHUPV �+RZDUG ������

������ 3ULFH &KDQJHV LQ WKH 3UH�5HIRUP DQG 3RVW�5HIRUP 3HULRGV

)LJXUH �� SUHVHQWV WUHQGV IRU WKH SULFHV RI UROOHU PHDO �IRUPHU GLVWULEXWHG WKURXJK WKH RIILFLDO

PDUNHWLQJ V\VWHP� DQG ZKROH PHDO GLVWULEXWHG WKURXJK LQIRUPDO PDUNHWV LQ /XVDND VLQFH �����

ZKHQ PDUNHW OLEHUDOL]DWLRQ JUHDWO\ LQFUHDVHG LQIRUPDO JUDLQ VXSSOLHV LQ XUEDQ DUHDV� 3HUKDSV

VXUSULVLQJO\� FRQVLGHULQJ WKH PDJQLWXGH RI VWDWH VXEVLGLHV ZLWKGUDZQ IURP WKH PDL]H VHFWRU LQ

UHFHQW \HDUV� WKH SULFHV SDLG E\ XUEDQ FRQVXPHUV IRU ZKROH JUDLQ DQG KDPPHU�PLOOHG ZKROH

PHDO DUH DFWXDOO\ ORZHU WKDQ WKRVH IRU ZKROH JUDLQ DQG UHILQHG PHDO GXULQJ WKH SUH�UHIRUP

SHULRG �VHH DOVR 7DEOH �� S� ����

$V LQ .HQ\D DQG =LPEDEZH� WKH PDMRU FRQWULEXWRU WR ORZHU FRVWV IRU XUEDQ FRQVXPHUV KDV

EHHQ WKH UDSLG LQFUHDVH LQ WKH GHYHORSPHQW VLQFH WKH UHIRUPV RI ORZHU�FRVW� VPDOO�VFDOH PLOOV�

ZKLFK KDYH UHGXFHG WKH PDUNHWLQJ PDUJLQ EHWZHHQ WKH SULFHV RI PDL]H JUDLQ DQG PDL]H PHDO�

$V FDQ EH VHHQ LQ )LJXUH ��� WKH PDUJLQ EHWZHHQ PDL]H SURGXFHU SULFHV DQG UHWDLO FRVWV RI

PDL]H PHDO KDYH GHFOLQHG PDUNHGO\ VLQFH WKH LQLWLDWLRQ RI 3KDVH � UHIRUPV LQ �����



��

)LJXUH ��� 0DL]H 3URGXFHU 3ULFHV DQG 5HWDLO 0DL]H 0HDO &RVWV� /XVDND� ���������

6RXUFH� /XVDND $JULFXOWXUDO &RPPRG\ ([FKDQJH �IRU SULFH GDWD�� +RZDUG ������ IRU VXEVLG\ UDWHV� DQG ,0)

�IRU GHIODWRU��

1RWH� 2SHQ PDUNHW SULFHV UHIHU WR /XVDND� 7KH FRVWV RI UHWDLO� UHILQHG PHDO UHIHU WR WKH ZHLJKWHG DYHUDJH RI

EUHDNIDVW PHDO ����� DQG UROOHU PHDO ������ UHSUHVHQWLQJ WKH DSSUR[LPDWH VKDUH LQ FRQVXPSWLRQ� SOXV GLUHFW VWDWH

WUDQVIHUV IRU FRQVXPHU VXEVLGLHV� EXW QRW LQFOXGLQJ RWKHU LQGLUHFW WUDQVIHUV� ZKROH PHDO SULFHV UHIHU WR /XVDND

RSHQ�PDUNHW SULFHV IRU PDL]H JUDLQ� SOXV WKH REVHUYHG FXVWRP�PLOOLQJ KDPPHUPLOO PDUJLQV�



��

�� &21&/86,216

7KH HIIHFWV RI IRRG PDUNHW UHVWUXFWXULQJ RYHU WKH SDVW GHFDGH DUH GLIILFXOW WR DVVHVV IRU WKUHH

PDLQ UHDVRQV� )LUVW� WKH HIIHFWV RI WKH UHIRUPV DUH GLIILFXOW WR LVRODWH IURP RWKHU SURFHVVHV

DIIHFWLQJ WKH EURDGHU HFRQRP\� HVSHFLDOO\ EURDGHU PDFURHFRQRPLF DGMXVWPHQWV DQG H[WUHPH

ZHDWKHU FRQGLWLRQV� ZKLFK RIWHQ RFFXUUHG FRQFXUUHQWO\ ZLWK WKH UHIRUPV� 6HFRQG� WKH SDWWHUQ

RI UHIRUP� DV GHVFULEHG DERYH� KDV EHHQ SDUWLDO� LQ VRPH FDVHV VXEMHFW WR UHYHUVDOV� DQG LQ

DOPRVW DOO WKH FDVHV� FULWLFDO UHIRUP PHDVXUHV KDYH EHHQ LPSOHPHQWHG RQO\ YHU\ UHFHQWO\�

7KLUG� ZLWK RQO\ ZHDN DQG SDUWLDO GDWD RQ SURGXFWLRQ DQG IDFWRU SURGXFWLYLW\� WKH ZHOIDUH

LPSOLFDWLRQV RI SDUWLFXODU SURGXFWLRQ WUHQGV LQ WKH IRRG VHFWRU DUH XQFOHDU� 1RW ZLWKVWDQGLQJ

WKHVH FDYHDWV� WKHUH DSSHDU WR EH VHYHUDO FRQVLVWHQW WUHQGV HPHUJLQJ RXW RI WKH PDUNHW UHIRUP

H[SHULHQFHV LQ WKH VL[ $IULFDQ FRXQWULHV H[DPLQHG KHUH�

���� 6XPPDU\ RI )LQGLQJV

7KH UHSRUW KLJKOLJKWV WKUHH PDLQ FRQFOXVLRQV�

�� &3,�DGMXVWHG JUDLQ SULFHV KDYH GHFOLQHG LQ ILYH RI WKH VL[ FRXQWULHV H[DPLQHG �*KDQD�

VLQFH ����� =DPELD� VLQFH ����� (WKLRSLD� VLQFH ����� .HQ\D� VLQFH ����� DQG 0DOL�

VLQFH ������ +RZHYHU� DIWHU FRQWUROOLQJ IRU VHDVRQDO WUHQGV� UDLQIDOO� IRRG DLG� ZRUOG

SULFHV� DQG WKH SULFHV RI VXEVWLWXWH IRRG FRPPRGLWLHV� D VWDWLVWLFDOO\ VLJQLILFDQW GHFOLQH

LQ WKH DYHUDJH SRVW�UHIRUP SULFHV RI VHOHFWHG IRRG FURSV ZDV REVHUYHG IRU RQO\ (WKLRSLD

DQG *KDQD� 6HFWRUDO DQG�RU PDFURHFRQRPLF UHIRUP KDYH LQIOXHQFHG WKHVH WUHQGV

WKURXJK ORZHU PDUNHWLQJ FRVWV LQ VRPH FDVHV�

�� ,Q WKUHH RI WKH VL[ FRXQWULHV H[DPLQHG �.HQ\D� =DPELD� DQG =LPEDEZH�� WKH HIIHFW RQ

FRQVXPHUV RI HOLPLQDWLQJ IRRG SULFH VXEVLGLHV KDV EHHQ SDUWLDOO\ RU IXOO\ FRPSHQVDWHG

IRU E\ DFFRPSDQ\LQJ IRRG PDUNHW UHIRUPV WKDW KDYH UDLVHG FRQVXPHUV· DFFHVV WR OHVV�

H[SHQVLYH IRRG SURGXFWV� ZKRVH VXSSO\ ZDV IRUPHUO\ VXSSUHVVHG E\ UHJXODWLRQ�

�� ,Q WKH FDVHV IRU ZKLFK GRZQVWUHDP� PDUNHWLQJ PDUJLQ LQIRUPDWLRQ LV DYDLODEOH �PDL]H

LQ =LPEDEZH� =DPELD� DQG .HQ\D� DQG ULFH LQ 0DOL�� PDUNHW UHIRUP KDV FDXVHG D

UHGXFWLRQ LQ PDUNHWLQJ FRVWV� SDUWLFXODUO\ DW WKH SURFHVVLQJ DQG UHWDLO GLVWULEXWLRQ

VWDJHV� :KHQ FRXQWLQJ IRUPHU VWDWH VXEVLGLHV WR PLOOHUV� SURFHVVLQJ DQG UHWDLO

GLVWULEXWLRQ FRVWV LQ WKH RIILFLDO PDUNHWLQJ V\VWHPV KDYH GHFOLQHG E\ RYHU �� SHUFHQW LQ

.HQ\D DQG =DPELD GXULQJ WKH UHIRUP SHULRGV� DSSDUHQWO\ GXH WR LQFUHDVHG FRPSHWLWLRQ

IURP LQIRUPDO PLOOHUV DQG WUDGHUV� (YLGHQFH IURP .HQ\D DQG 0DOL LQGLFDWHV WKDW WKH

UHPRYDO RI WKH FRQWUROV RQ SULYDWH JUDLQ PRYHPHQW KDV UHGXFHG JUDLQ GLVWULEXWLRQ FRVWV

LQ VHOHFWHG ORQJ�GLVWDQFH WUDGH URXWHV GXH WR JUHDWHU HFRQRPLHV RI VFDOH LQ

WUDQVSRUWDWLRQ� 7KLV KDV SDVVHG RQ WDQJLEOH EHQHILWV WR IRRG FRQVXPHUV DQG�RU

SURGXFHUV� ,Q 0DOL� VRUJKXP PDUNHWLQJ PDUJLQV KDYH GHFOLQHG E\ ��� SHUFHQW SHU�\HDU

RQ DYHUDJH EHWZHHQ D PDMRU SURGXFWLRQ DUHD DQG WKH FDSLWDO� %DPDNR� RYHU WKH ���� WR

���� SHULRG� 7KHVH ILQGLQJV ZHUH VWDWLVWLFDOO\ VLJQLILFDQW DW WKH � SHUFHQW OHYHO�



�� 5LFH \LHOGV LQ 0DOL KDYH ULVHQ LQ SDUW EHFDXVH RI FKDQJHV LQ WKH PDQDJHPHQW RI LUULJDWLRQ SHULPHWHUV WKDW

ZHUH LQWURGXFHG LQ FRQMXQFWLRQ ZLWK IRRG PDUNHW UHIRUP�

��

2Q WKH SRVLWLYH VLGH� WKH HYLGHQFH VXJJHVWV WKDW UHIRUPV KDYH KDG D PHDVXUDEOH LPSDFW LQ

UHGXFLQJ IRRG PDUNHWLQJ �SULPDULO\ SURFHVVLQJ� FRVWV WR XUEDQ DUHDV� DQG KDYH EURXJKW DERXW

PDUNHG FKDQJHV LQ WKH XUEDQ PDL]H FRQVXPSWLRQ SDWWHUQV� ZLWK EHQHILFLDO HIIHFWV RQ XUEDQ

IRRG VHFXULW\� 7KLV KDV UHVXOWHG IURP WKH UDSLG HPHUJHQFH RI WUDGHUV DQG VPDOO�VFDOH IRRG

SURFHVVRUV IROORZLQJ OLEHUDOL]DWLRQ� DQG WKH FXUWDLOPHQW RI VWDWH PDUNHWLQJ DFWLYLWLHV�

+RZHYHU� WKH UHIRUPV KDYH VR IDU DFKLHYHG OHVV VXFFHVV LQ UHODWLRQ WR RWKHU REMHFWLYHV� )LUVW�

LQ PRVW FDVHV� JURZWK KDV EHHQ OLPLWHG RU QHJDWLYH LQ FHUHDO \LHOGV DQG SHU�FDSLWD IRRG

SURGXFWLRQ� 7KLV UHIOHFWV� LQ SDUW� FXWEDFNV LQ JRYHUQPHQW WUDQVIHUV WR IDUPHUV XQGHU WKH

IRUPHUO\ FRQWUROOHG V\VWHPV� DQG OLPLWHG VXFFHVVHV LQ RYHUFRPLQJ LQSXW�FUHGLW�RXWSXW

FRRUGLQDWLRQ SUREOHPV� 7KH H[FHSWLRQ LV 0DOL� ZKHUH ULFH \LHOGV KDYH LQFUHDVHG UDSLGO\���

6HFRQG� WKH JHQHUDO PRYHPHQW WRZDUG VWUXFWXUDO IRRG GHILFLWV KDV FRQWLQXHG LQ (DVWHUQ DQG

6RXWKHUQ $IULFD� LQ VSLWH RI IDOOLQJ FRQVXPHU SULFHV PDGH SRVVLEOH WKURXJK D UHGXFWLRQ LQ

PDUNHWLQJ FRVWV �UHIHU WR 7DEOH �� S� ���� 7KLV LV SDUWO\ GXH WR UHFHQW GURXJKWV� EXW PRUH

LPSRUWDQWO\ LV GXH WR FXWEDFNV LQ VWDWH WUDQVIHUV WR WKH JUDLQ VHFWRU �H�J�� VWDWH FUHGLW� FURS�

EX\LQJ VWDWLRQV� DQG LQSXW VXEVLGLHV� WR UHGXFH WUHDVXU\ GHILFLWV RU DV D GHOLEHUDWH SROLF\

REMHFWLYH WR UHGXFH WKH VL]H RI WKH VWDWH·V JUDLQ VWRFNSLOHV� 7KLUG� UHGXFLQJ WKH VWDWH·V ILVFDO

FRVW RI PDUNHWLQJ LQWHUYHQWLRQV KDV SURYHG H[WUHPHO\ LQWUDFWDEOH� DQG LQ VRPH FRXQWULHV WKH

IDLOXUH RI SULFH UHIRUP KDV KDG GHYDVWDWLQJ PDFURHFRQRPLF FRQVHTXHQFHV �-RQHV ����� -DQVHQ

������

7KH ILQGLQJV IURP WKH VL[ FRXQWULHV� LQ JHQHUDO� SURYLGH VXSSRUW IRU WKH ')$ 5HSRUW·V

FRQFOXVLRQ WKDW ´UHDO IRRG SULFHV KDYH IDOOHQ LQ QXPHURXV $IULFDQ FRXQWULHVµ �S� ����

'HVFULSWLYH HYLGHQFH LQGLFDWHV WKDW SRVW�UHIRUP JUDLQ SULFHV KDYH� LQ PRVW FDVHV� GHFOLQHG IURP

WKHLU SUH�UHIRUP OHYHOV LQ WKH ����V� ,Q VRPH FDVHV� IDOOLQJ UHWDLO SULFHV DUH GXH WR ORZHU

PDUNHWLQJ PDUJLQV� HVSHFLDOO\ DW WKH SURFHVVLQJ VWDJH� :KLOH PDUNHW UHIRUP KDV DSSDUHQWO\

FRQWULEXWHG WR IDOOLQJ SRVW�UHIRUP FRQVXPHU IRRG SULFHV� RWKHU IDFWRUV KDYH EHHQ VKRZQ WR EH

LPSRUWDQW� VXFK DV ZHDWKHU DQG IRRG DLG�

+RZHYHU� WKH DQDO\VLV LQ WKLV SDSHU GRHV QRW JHQHUDOO\ VXSSRUW WKH ')$·V SUHPLVH WKDW ´WKHVH

SULFH FKDQJHV >GRZQZDUG@ DUH RQO\ H[SOLFDEOH LQ WKH IDFH RI VXEVWDQWLDO LQFUHDVHV LQ

SURGXFWLRQµ �S� ���� ,Q IDFW� SHU�FDSLWD IRRG SURGXFWLRQ KDV FOHDUO\ GHFOLQHG LQ WKH SRVW�

UHIRUP SHULRG LQ WKUHH RI WKH VL[ FRXQWULHV H[DPLQHG� +RZHYHU� WKLV LV QRW QHFHVVDULO\

LQGLFDWLYH RI D ZHOIDUH ORVV� VLQFH LQ VHYHUDO FDVHV SURGXFWLRQ OHYHOV GXULQJ WKH SUH�UHIRUP

SHULRG ZHUH EXR\HG E\ ODUJH VWDWH WUDQVIHUV WR DJULFXOWXUH� ZKLFK HIIHFWLYHO\ VKLIWHG WKH FRVWV



�� 7KLV VHFWLRQ GUDZV IURP -D\QH DQG -RQHV ������

14 The food system refers to the various stages and modes of coordination required to produce food and put it on
consumers’ tables, including input supply, farm production, distribution, processing, and retailing (see Shaffer
1980).

�� $ GLVVHQWLQJ YLHZ LV SUHVHQWHG E\ 6SHQFHU ������� ZKR DUJXHV WKDW WKH $VLDQ JUHHQ UHYROXWLRQ SDWK LV QRW RSHQ

WR $IULFD�

��

RI PDLQWDLQLQJ WKH SUH�UHIRUP IRRG V\VWHPV IURP RQH VRFLDO JURXS WR RWKHUV� 7KH FRPSOH[

GLVWULEXWLRQDO HIIHFWV DVVRFLDWHG ZLWK IRRG PDUNHW UHIRUP �EHQHILWWLQJ IDUPHUV DQG FRQVXPHUV

LQ VRPH UHJLRQV� ZKLOH LPSRVLQJ JUHDWHU FRVWV RQ IDUPHUV DQG FRQVXPHUV LQ RWKHU UHJLRQV�

XQGHUVFRUH WKH PDMRU GLIILFXOW\ DQG FRQWURYHUV\ DVVRFLDWHG ZLWK QRUPDWLYH DVVHVVPHQWV RI WKH

HIIHFWV RI IRRG PDUNHWLQJ DQG SULFLQJ UHIRUP� 1HYHUWKHOHVV� ZLWK UHJDUG WR KRXVHKROG IRRG

VHFXULW\� WKH ZHLJKW RI WKH HYLGHQFH LQGLFDWHV WKDW FRQVXPHUV� HVSHFLDOO\ XUEDQ FRQVXPHUV�

KDYH� LQ PRVW FDVHV� EHQHILWWHG IURP WKH IRRG PDUNHWLQJ DQG SULFLQJ UHIRUPV LQLWLDWHG LQ WKH

FRXQWULHV H[DPLQHG�

��� %H\RQG )RRG 0DUNHW /LEHUDOL]DWLRQ��

7KH HPSLULFDO UHFRUG RI IRRG PDUNHWLQJ UHIRUPV LQ WKH VL[ FRXQWULHV �.HQ\D� 0DOL� =DPELD�

*KDQD� =LPEDEZH� DQG (WKLRSLD� KLJKOLJKWV WKH LPSRUWDQFH RI EXLOGLQJ XSRQ WKH UHDO

DFKLHYHPHQWV JDLQHG WKURXJK IRRG PDUNHW OLEHUDOL]DWLRQ� DQG LQ SDUWLFXODU HQKDQFLQJ WKH VXSSO\

UHVSRQVH WR WKH QHZ VHW RI HFRQRPLF LQFHQWLYHV PDGH SRVVLEOH WKURXJK UHIRUP� 7KH NH\ LV WR

PRYH EH\RQG WKH OLEHUDOL]DWLRQ RI PDUNHWV DQG IRFXV PRUH RQ LGHQWLI\LQJ DQG GHYHORSLQJ

LQVWLWXWLRQDO DUUDQJHPHQWV WKDW DUH VXVWDLQDEOH� ERWK ILQDQFLDOO\ DQG SROLWLFDOO\� DQG FDSDEOH RI

FRRUGLQDWLQJ DQG LQWHJUDWLQJ IRRG� ILQDQFLDO� DQG LQSXW PDUNHWLQJ WDVNV� 0DUNHW OLEHUDOL]DWLRQ

LV FHUWDLQO\ QRW DQ HQG LQ LWVHOI� 6FKXOW]·V ´HIILFLHQW EXW SRRUµ REVHUYDWLRQ RI ORZ�UHVRXUFH

IDUPHUV DOVR GHVFULEHV WKH IXQFWLRQLQJ RI PDUNHWLQJ V\VWHPV LQ PDQ\ GHYHORSLQJ DUHDV �6KDIIHU

HW DO� ������ 0DUNHWLQJ PDUJLQV PD\ DSSUR[LPDWH FRVWV� EXW WKHVH FRVWV PD\ EH KLJK� DQG WKH

V\VWHP PD\ ODFN WKH QHHGHG FRRUGLQDWLRQ WR HQFRXUDJH UDSLG SULYDWH LQYHVWPHQW DQG

SURGXFWLYLW\ JURZWK LQ WKH IRRG V\VWHP��� :KLOH SULYDWH IRRG WUDGH KDV JURZQ LQ WKH FRXQWULHV

UHYLHZHG� DQG KDV EURXJKW LPSRUWDQW WDQJLEOH EHQHILWV� HVSHFLDOO\ WR XUEDQ FRQVXPHUV� WKH

HYLGHQFH VR IDU VXJJHVWV WKDW WKH DQWLFLSDWHG VWLPXOXV WR IRRG SURGXFWLRQ JURZWK KDV EHHQ

ZHDN�

)RRG PDUNHWLQJ DQG IRRG VHFXULW\ SROLF\ VWUDWHJLHV ZLOO QHHG WR FKDQJH WKHLU HPSKDVLV IURP

WKH OLEHUDOL]DWLRQ RI IRRG PDUNHWV WR WKH SURPRWLRQ RI SURGXFWLYLW\ JURZWK WKURXJKRXW WKH

HQWLUH IRRG V\VWHP�WKURXJK WKH GHYHORSPHQW DQG FRRUGLQDWLRQ RI PDUNHWV ³ PRVW QRWDEO\ IRU

FRPPRGLWLHV� LQSXWV� DQG ILQDQFH �%RXJKWRQ HW DO� ������ ,W LV JHQHUDOO\ DJUHHG WKDW WKH

FDWDO\VW IRU EURDG�EDVHG SURGXFWLYLW\ JURZWK LQ $IULFD ZLOO LQYROYH VRPH VHW RI ´JUHHQ

UHYROXWLRQµ WHFKQRORJLHV LQ DJULFXOWXUH��� 7KH PDMRU SRUWLRQ RI VWDSOH� PDL]H PHDO FRVWV WR WKH

FRQVXPHU LQ $IULFD� DV LQ PRVW SDUWV RI WKH ZRUOG� LV W\SLFDOO\ DFFRXQWHG IRU E\ PDUNHWLQJ



�� )RU H[DPSOH� IDUP�JDWH PDL]H SULFHV RYHU WKH SHULRG ��������� DFFRXQWHG IRU RQO\ �� SHUFHQW� �� SHUFHQW�

�� SHUFHQW� DQG �� SHUFHQW RI WKH WRWDO YDOXH RI FRPPHUFLDO� PDL]H UROOHU PHDO LQ =LPEDEZH� =DPELD� .HQ\D�

DQG 6RXWK $IULFD� UHVSHFWLYHO\�

�� 0LFUR�OHYHO GDWD UHJDUGLQJ WKH SUHFLVH WHUPV RQ ZKLFK PDUNHW WUDQVDFWLRQV RFFXU UHPDLQ ZHDN�

��

FRVWV��� 7KLV LPSOLHV WKDW SURGXFWLYLW\ JDLQV ZLWKLQ WKH PDUNHWLQJ V\VWHP WKDW ZRXOG UHGXFH

PDUNHWLQJ FRVWV E\ �� SHUFHQW � IRU H[DPSOH� ZRXOG KDYH D ODUJHU LPSDFW RQ WKH FRVW RI IRRG WR

FRQVXPHUV WKDQ D �� SHUFHQW UHGXFWLRQ LQ IDUP SURGXFWLRQ FRVWV EURXJKW RQ E\ QHZ IDUP

WHFKQRORJLHV� 3HUKDSV PRUH LPSRUWDQWO\� ORZHU PDUNHWLQJ FRVWV DQG PRUH UHOLDEOH FRRUGLQDWLRQ

RI LQSXW GHOLYHU\� IDUP ILQDQFH� DQG RXWSXW VDOHV ZRXOG LQFUHDVH WKH DELOLW\ DQG LQFHQWLYHV WR

DGRSW FRVW�UHGXFLQJ IDUP WHFKQRORJLHV� WKHUHE\ UDLVLQJ SURGXFWLYLW\ JURZWK DQG IRRG VHFXULW\

�0HOORU ����� 6WDDW] ������

7KH H[SHULHQFH RI =LPEDEZH� =DPELD� DQG .HQ\D GHPRQVWUDWHV WKDW ZH NQRZ KRZ WR

WHPSRUDULO\ SURPRWH IDUP�OHYHO SURGXFWLYLW\ JURZWK IRU VPDOOKROGHU IDUPV� 7KH IRUPHU VWDWH�

FRQWUROOHG V\VWHPV RIWHQ DGGUHVVHG WKH FRRUGLQDWLRQ SUREOHP� VXFFHVVIXOO\ IURP WKH VWDQGSRLQW

RI PDQ\ IDUPHUV� E\ RIIHULQJ FUHGLW� VXSSO\LQJ QHHGHG LQSXWV� DQG W\LQJ UHSD\PHQW WR WKH VDOH

RI WKH KDUYHVWHG FURS� +RZHYHU� WKHVH SURJUDPV XVXDOO\ LQYROYHG VXEVLGLHV RQ LQSXWV DQG

FUHGLW� ORZ UHSD\PHQW UDWHV� DQG ORVVHV IRU WKH PDUNHWLQJ ERDUG WUDGLQJ RSHUDWLRQV� ZKLFK

EDVLFDOO\ DPRXQWHG WR VKLIWLQJ FRVWV DQG ULVNV IURP RQH JURXS WR RWKHU JURXSV� UDWKHU WKDQ

UHGXFLQJ WKH WRWDO FRVWV RI WKH IRRG V\VWHP IRU VRFLHW\ DV D ZKROH� (YHQWXDOO\� WKH IDUP

SURGXFWLRQ JDLQV� H[SHULHQFHG GLVSURSRUWLRQDWHO\ E\ ZHOO�HTXLSSHG IDUPHUV LQ KLJK�SRWHQWLDO

DUHDV� EHFDPH XQVXVWDLQDEOH DV WKH EXGJHWDU\ WUDQVIHUV HYHQWXDOO\ SURYRNHG GHFLVLYH LQWHUQDO

DQG H[WHUQDO RSSRVLWLRQ� 0RUHRYHU� WKH VXEVLGL]HG FRQWUROOHG V\VWHPV DOVR LQKLELWHG WKH

GHYHORSPHQW RI D SRVVLEO\ PRUH HIILFLHQW DQG VXVWDLQDEOH FRRUGLQDWHG� SULYDWH

LQSXW�FUHGLW�RXWSXW PDUNHWLQJ V\VWHP�

7KH FKDOOHQJH IRU WKH IXWXUH LV WR GHVLJQ DQ LQWHJUDWHG DQG ILQDQFLDOO\ VXVWDLQDEOH V\VWHP RI

LQSXW GHOLYHU\� IDUP ILQDQFH� DQG UHOLDEOH� RXWSXW PDUNHW DFFHVV WR SURYLGH ERWK WKH LQFHQWLYHV

DQG DELOLW\ WR LQFUHDVH FDVK LQSXW XVH �IHUWLOL]HU DQG K\EULG VHHG� DQG RWKHU SURGXFWLYLW\�

HQKDQFLQJ LQYHVWPHQWV RQ WKH IDUPV WKHPVHOYHV� 6R IDU� OLEHUDOL]DWLRQ DQG SULYDWL]DWLRQ DSSHDU

WR KDYH UHSODFHG RIWHQ XQUHOLDEOH DQG KLJK�FRVW FHQWUDOL]HG IRUPV RI VWDWH PDUNHWLQJ IRU

VPDOOKROGHU IDUPHUV ZLWK D SULYDWH V\VWHP ZKLFK LV FRPSHWLWLYH EXW RIWHQ SRRUO\ LQWHJUDWHG

ZLWK RWKHU NH\ DFWLYLWLHV� 0DUNHW WUDQVDFWLRQV PDLQO\ LQYROYH VDOHV E\ SULYDWH QHJRWLDWLRQ LQ D

FRQWH[W RI SRRUO\ IXQFWLRQLQJ FUHGLW PDUNHWV��� )DUPHUV GR QRW KDYH UHOLDEOH DFFHVV WR VSRW

PDUNHWV LQ ZKLFK D KLJK OHYHO RI WUDGH RFFXUV RQ VWDQGDUGL]HG TXDOLW\� TXDQWLW\� DQG FRQWUDFW

WHUP� 2XW RI VXFK VSRW PDUNHWV� PRUH VRSKLVWLFDWHG PDUNHW IRUPV PD\ HPHUJH WKDW DOORZ

KHGJLQJ RI SULFH ULVNV� DQG UHGXFWLRQV LQ WUDQVDFWLRQ FRVWV� 7KH RWKHU URXWH E\ ZKLFK SUREOHPV

RI PDUNHW FRRUGLQDWLRQ PD\ EH VROYHG LV WKURXJK SULYDWHO\�FRRUGLQDWHG PDUNHW LQWHUOLQNDJH

�IRU LQVWDQFH EHWZHHQ FUHGLW� DQG LQSXW DQG RXWSXW PDUNHWLQJ�� 7KHVH WRSLFV DUH EH\RQG WKH

VFRSH RI WKLV DVVHVVPHQW� EXW DUH FOHDUO\ IHUWLOH DUHDV IRU SURGXFWLYH IXWXUH UHVHDUFK�
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$OGHUPDQ� +DUROG� ����� 'RZQWXUQ DQG (FRQRPLF 5HFRYHU\ LQ *KDQD� ,PSDFWV RQ WKH

3RRU� 0RQRJUDSK ��� :DVKLQJWRQ� '�&�� &RUQHOO )RRG DQG 1XWULWLRQ 3URJUDP�

$OGHUPDQ� +DUROG� DQG *HUHOG 6KLYHO\� ����� 3ULFHV DQG 0DUNHWV LQ *KDQD� :RUNLQJ

3DSHU 1R� ��� :DVKLQJWRQ� '�&�� &RUQHOO )RRG DQG 1XWULWLRQ 3ROLF\ 3URJUDP�

$OGHUPDQ� +DUROG� DQG *HUDOG 6KLYHO\� ����� (FRQRPLF 5HIRUP DQG )RRG 3ULFHV� (YLGHQFH

IURP 0DUNHWV LQ *KDQD� :DVKLQJWRQ� '�&�� &RUQHOO )RRG DQG 1XWULWLRQ 3ROLF\

3URJUDP� 0LPHR�

$OGULGJH� .LPEHUOH\� DQG -RKQ 6WDDW]� ����� 5HDO )RRG 3ULFH 7UHQGV LQ 0DOL� (DVW /DQVLQJ�

0LFKLJDQ 6WDWH 8QLYHUVLW\� 'UDIW PLPHR�

$UJZLQJV�.RGKHN� *HP� DQG 7�6� -D\QH� ����� &RQVXPHU 5HVSRQVH WR 0DL]H 0DUNHW

5HIRUP LQ 8UEDQ .HQ\D� 7HJHPHR :RUNLQJ 3DSHU 1R� �� 1MRUR� (JHUWRQ 8QLYHUVLW\�

)RUWKFRPLQJ�

$VXPLQJ�%UHPSRQJ� 6DPXHO� ����� (IIHFWV RI ([FKDQJH 5DWH /LEHUDOL]DWLRQ DQG ,QSXW�

6XEVLG\ 5HPRYDO RQ WKH &RPSHWLWLYHQHVV RI &HUHDOV LQ *KDQD� ,Q ,VVXHV LQ $IULFDQ

5XUDO 'HYHORSPHQW� �9RO� �� ������� HG� 6WHYHQ $� %DUWK� $UOLQJWRQ 9$� :LQURFN

,QWHUQDWLRQDO�

%DWHV� 5REHUW� ����� 0DUNHWV DQG 6WDWHV LQ 7URSLFDO $IULFD� 7KH 3ROLWLFDO %DVLV RI

$JULFXOWXUDO 3ROLFLHV� %HUNHO\� 8QLYHUVLW\ RI &DOLIRUQLD 3UHVV�

%ORFN� 6WHYHQ� ����� $ 1HZ 9LHZ RI $JULFXOWXUDO 3URGXFWLYLW\ LQ 6XE�6DKDUDQ $IULFD�

$PHULFDQ -RXUQDO RI $JULFXOWXUDO (FRQRPLFV �� �$XJXVW�� ��������

%RXJKWRQ� 'XQFDQ� (ULF &UDZIRUG� -XOLH +RZDUG� -DPHV 2HKPNH� -DPHV 6KDIIHU� DQG -RKQ

6WDDW]� ����� $ 6WUDWHJLF $SSURDFK WR $JULFXOWXUDO 5HVHDUFK 3URJUDP 3ODQQLQJ LQ

6XE�6DKDUDQ $IULFD� 068 ,QWHUQDWLRQDO 'HYHORSPHQW :RUNLQJ 3DSHU 1R� ��� (DVW

/DQVLQJ� 0LFKLJDQ 6WDWH 8QLYHUVLW\� 'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV�

&%6 �&HQWUDO %XUHDX RI 6WDWLVWLFV�� ����� 1DLUREL� *RYHUQPHQW 3ULQWHU� *RYHUQPHQW RI

.HQ\D� &%6 GDWD ILOHV�

&62 �&HQWUDO 6WDWLVWLFDO 2IILFH�� 0RQWKO\ 'LJHVW RI 6WDWLVWLFV� 9DULRXV LVVXHV� +DUDUH�

&HQWUDO 6WDWLVWLFDO 2IILFH�

&KLVYR� 0XQKDPR� ����� 6XUYH\ RI *UDLQ DQG *UDLQ 0HDO 3ULFHV� +DUDUH� 8QSXEOLVKHG

GDWDEDVH�
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&RUQLD� *� $QGUHD� DQG *� +HOOHLQHU �(GV��� ����� )URP $GMXVWPHQW WR 'HYHORSPHQW LQ

$IULFD� &RQIOLFW� &RQWURYHUV\� &RQYHUJHQFH� DQG &RQVHQVXV" 1HZ <RUN� 0DFPLOODQ�

'DLO\ 1DWLRQ� 9DULRXV ,VVXHV� $JULFXOWXUDO &RPPRGLW\ 3ULFHV� 1DLUREL� 'DLO\ 1DWLRQ�

'HUFRQ� 6WHIDQ� ����� 7KH &RQVHTXHQFHV RI /LEHUDOL]DWLRQ DQG 3HDFH IRU )RRG 0DUNHWV LQ

(WKLRSLD� &HQWUH IRU WKH 6WXG\ RI $IULFDQ (FRQRPLHV DQG 1XIILHOG &ROOHJH� 2[IRUG�

DQG &DWKROLF 8QLYHUVLW\� /RXYDLQ� 0LPHR�

'LDUUD� 6DOLIRX %DNDU\� ����� 7KH 5ROH RI 6PDOO 5LFH 0LOOV LQ WKH 5LFH 6XEVHFWRU RI WKH

2IILFH GX 1LJHU� 0DOL� 0DVWHU
V 3DSHU� 0LFKLJDQ 6WDWH 8QLYHUVLW\�

'LUHFWLRQ 1DWLRQDOH GH OD 6WDWLVTXH HW GH O
LQIRUPDWLTXH �'16,�� ����� %DPDNR� 0LQLVWU\

RI )LQDQFH� *RYHUQPHQW RI 0DOL� 8QSXEOLVKHG GDWD ILOHV�

(WKLRSLDQ *UDLQ 7UDGLQJ (QWHUSULVH� ����� $GGLV $EDED� 8QSXEOLVKHG GDWD ILOHV�

)RRG DQG $JULFXOWXUH 2UJDQL]DWLRQ �)$2�� ����� $JURVWDW� 5RPH� )$2�

)RRG DQG $JULFXOWXUH 2UJDQL]DWLRQ �)$2�� 9DULRXV \HDUV� 5RPH� )$2� 4XDUWHUO\ %XOOHWLQ

RI 6WDWLVWLFV�

*RYHUQPHQW RI WKH 5HSXEOLF RI =DPELD� ����� (YDOXDWLRQ RI WKH 3HUIRUPDQFH RI =DPELD
V

0DL]H 6XEVHFWRU� /XVDND� 0LQLVWU\ RI $JULFXOWXUH� )RRG DQG )LVKHULHV�

*RYHUQPHQW RI WKH 5HSXEOLF RI =DPELD� ����� $Q (YDOXDWLRQ RI WKH $JULFXOWXUDO &UHGLW

6\VWHP LQ =DPELD� /XVDND� $JULFXOWXUDO &UHGLW 6WXG\ 7HDP�

*RYHUQPHQW RI =LPEDEZH �*2=�� 0LQLVWU\ RI 7UDGH DQG ,QGXVWU\� ����� +DUDUH�

8QSXEOLVKHG GDWD ILOHV�

*UDLQ 0DUNHWLQJ %RDUG �*0%�� ����� *0% 5HSRUW DQG $FFRXQWV� +DUDUH� *UDLQ

0DUNHWLQJ %RDUG�

+RZDUG� -XOLH� ����� 7KH (FRQRPLF ,PSDFW RI ,PSURYHG 0DL]H 9DULHWLHV LQ =DPELD� 3K�'�

GLVVHUWDWLRQ� (DVW /DQVLQJ� 0LFKLJDQ 6WDWH 8QLYHUVLW\�

+RZDUG� -XOLH $�� %HWKHO 1DNDSRQGD� DQG -RKQ )HUULV� ����� &DXVHV DQG (IIHFWV RI &KDQJHV

LQ 5HDO )RRG 3ULFHV LQ 6XE�6DKDUDQ $IULFD� =DPELD &RXQWU\ 6WXG\� (DVW /DQVLQJ�

0LFKLJDQ 6WDWH 8QLYHUVLW\� 'UDIW PLPHR�

,QWHUQDWLRQDO 0RQHWDU\ )XQG �,0)�� ����� ,QWHUQDWLRQDO )LQDQFLDO 6WDWLVWLFV� :DVKLQJWRQ�

'�&�� ,QWHUQDWLRQDO 0RQHWDU\ )XQG�
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-DQVHQ� '� ����� 7UDGH� ([FKDQJH 5DWH� DQG $JULFXOWXUDO 3ULFLQJ 3ROLFLHV LQ =DPELD�

:DVKLQJWRQ� '�&�� :RUOG %DQN�

-D\QH� 7�6�� DQG 5REHUW -� 0\HUV� ����� 7KH (IIHFW RI 5LVN RQ 3ULFH /HYHOV DQG 0DUJLQV LQ

,QWHUQDWLRQDO :KHDW 0DUNHWV� 5HYLHZ RI $JULFXOWXUDO (FRQRPLFV �� ��� -DQXDU\�� ���

���

-D\QH� 7�6�� DQG /DZUHQFH 5XEH\� ����� 0DL]H 0LOOLQJ� 0DUNHW 5HIRUP DQG 8UEDQ )RRG

6HFXULW\� 7KH &DVH RI =LPEDEZH� :RUOG 'HYHORSPHQW� �� �� � -XQH�� ��������

-D\QH� 7�6�� )UDQN /XSL� DQG 0XOLQJH 0XNXPEX� ����� (IIHFWV RI )RRG 6XEVLG\ (OLPLQDWLRQ

LQ .HQ\D� $Q $QDO\VLV 8VLQJ 5HYHDOHG DQG 6WDWHG 3UHIHUHQFH 'DWD� 6WDII 3DSHU 1R�

������ (DVW /DQVLQJ� 0LFKLJDQ 6WDWH 8QLYHUVLW\� 'HSDUWPHQW RI $JULFXOWXUDO

(FRQRPLFV�

-D\QH� 7�6�� /DZUHQFH 5XEH\� 'DYLG 7VFKLUOH\� 0XOLQJH 0XNXPEX� 0XQKDPR &KLVYR� $QD

6DQWRV� 0LFKDHO 7� :HEHU� DQG 3DWULFN 'LVNLQ� ����� )RUWKFRPLQJ� (IIHFWV RI 0DUNHW

5HIRUP RQ $FFHVV WR )RRG E\ /RZ�,QFRPH +RXVHKROGV� (YLGHQFH IURP )RXU &RXQWULHV

LQ (DVWHUQ DQG 6RXWKHUQ $IULFD� 068 ,QWHUQDWLRQDO 'HYHORSPHQW 3DSHU� (DVW /DQVLQJ�

0LFKLJDQ 6WDWH 8QLYHUVLW\�

-D\QH� 7�6�� DQG 6WHSKHQ -RQHV� ����� *UDLQ 0DUNHWLQJ DQG 3ULFLQJ 3ROLF\ LQ (DVWHUQ DQG

6RXWKHUQ $IULFD� /HVVRQV IRU 3ROLF\� 068 ,QWHUQDWLRQDO 'HYHORSPHQW 3DSHU� (DVW

/DQVLQJ� 0LFKLJDQ 6WDWH 8QLYHUVLW\� 'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV�

-RQHV� 6�3� ����� 3ULYDWL]DWLRQ DQG 3ROLF\ 5HIRUP� $JULFXOWXUDO 0DUNHWLQJ LQ $IULFD�

8QLYHUVLW\ RI 2[IRUG� )RRG 6WXGLHV *URXS�

-XGJH� *�� 5�&� +LOO� :� *ULIILWKV� +� /XWNHSRKO� DQG 7�&� /HH� ����� ,QWURGXFWLRQ WR WKH

7KHRU\ DQG 3UDFWLFH RI (FRQRPHWULFV� VHFRQG HGLWLRQ� 1HZ <RUN� -RKQ :LOH\�

.LQJVEXU\� 'DYLG� ����� $Q $QDO\VLV RI 3ULFH DQG 1RQ�3ULFH %DUULHUV WR $JULFXOWXUDO

0DUNHWLQJ DQG 7UDGH LQ 6RXWKHUQ $IULFD� 5HSULQW 3DSHU ����� +DUDUH� 8QLYHUVLW\ RI

=LPEDEZH� 'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV DQG ([WHQVLRQ�

/HJHVVH� 'DGL� $VIDZ 1HJDVVD� DQG 6WHYHQ )UDQ]HO� ����� 0DUNHWLQJ 0DL]H DQG 7HII LQ

:HVWHUQ (WKLRSLD� )RRG 3ROLF\ �� ��� -XQH�� ��������

/HOH� 8PD� ����� 6WUXFWXUDO $GMXVWPHQW� $JULFXOWXUDO 'HYHORSPHQW DQG WKH 3RRU� /HVVRQV

IURP WKH 0DODZLDQ ([SHULHQFH� :RUOG 'HYHORSPHQW �� ��� 6HSWHPEHU�� ����������

/XQGEHUJ� 0DWWLDV� ����� )RRG 3ULFHV LQ *KDQD� $Q ([DPLQDWLRQ RI 0DUNHWV DQG 7UHQGV�

(DVW /DQVLQJ� 0LFKLJDQ 6WDWH 8QLYHUVLW\� 'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV�

'UDIW PLPHR�



��

/XVDND $JULFXOWXUDO &RPPRGLW\ ([FKDQJH� ����� 0RQWKO\ %XOOHWLQV� /XVDND�

0DVWHUV� :LOOLDP� ����� =LPEDEZH 5DLQIDOO 'DWD� 3HUVRQDO 'DWDEDVH IURP %HOYHGHUH

0HWHRURORJLFDO 8QLW� +DUDUH� =LPEDEZH�

0HDG� 'RQDOG� ����� 7KH &RQWULEXWLRQ RI 6PDOO (QWHUSULVHV WR (PSOR\PHQW *URZWK LQ

6RXWKHUQ DQG (DVWHUQ $IULFD� :RUOG 'HYHORSPHQW �� ���� 'HFHPEHU�� ����������

0LQLVWU\ RI $JULFXOWXUH� )RRG� DQG )LVKHULHV �0$))�� ����� 0DL]H 0LOOLQJ LQ D /LEHUDOL]HG

*UDLQ 0DUNHW� /XVDND� 0LQLVWU\ RI $JULFXOWXUH� )RRG� DQG )LVKHULHV�)RRG 6HFXULW\

'LYLVLRQ�5HSXEOLF RI =DPELD� 5HSRUW�

0LQLVWU\ RI 7UDGH DQG ,QGXVWU\� ����� +DUDUH� *RYHUQPHQW RI =LPEDEZH� 0LQLVWU\ RI

7UDGH DQG ,QGXVWU\� 8QSXEOLVKHG GDWD ILOHV�

0XNXPEX� 0XOLQJH� DQG 7�6� -D\QH� ����� 8UEDQ 0DL]H 0HDO &RQVXPSWLRQ 3DWWHUQV�

6WUDWHJLHV IRU ,PSURYLQJ )RRG $FFHVV IRU 9XOQHUDEOH *URXSV LQ .HQ\D� :RUNLQJ 3DSHU

1R� �� 1MRUR� (JHUWRQ 8QLYHUVLW\� 7HJHPHR ,QVWLWXWH RI $JULFXOWXUDO 3ROLF\ DQG

'HYHORSPHQW�

1DNDSRQGD� %HWKHO� ����� )RRG 6HFXULW\ LQ =DPELD� $Q (FRQRPHWULF $QDO\VLV RI WKH 0DL]H

0DUNHW� 3K�'� WKHVLV� (DVW /DQVLQJ� 0LFKLJDQ 6WDWH 8QLYHUVLW\�

1DWLRQDO 0HWHURORJLFDO 6WDWLVWLFDO $JHQF\� ����� $GGLV $EDED� *RYHUQPHQW RI (WKLRSLD�

8QSXEOLVKHG GDWD ILOHV�

1DWLRQDO 2FHDQRJUDSKLF DQG $WPRVSKHULF $GPLQLVWUDWLRQ� ����� &DPS 6SULQJV� 0DU\ODQG�

12$$� 'DWD ILOHV�

2GKLDPER� 0�� DQG '� :LOFRFN� ����� 5HIRUP RI PDL]H PDUNHWLQJ LQ .HQ\D� ,Q )RRG

6HFXULW\ 3ROLFLHV LQ WKH 6$'&& 5HJLRQ HG� 0� 5XNXQL� *� 0XGLPX DQG 7� -D\QH�

3URFHHGLQJV RI WKH )LIWK $QQXDO &RQIHUHQFH RQ )RRG 6HFXULW\ 5HVHDUFK LQ 6RXWKHUQ

$IULFD� 2FW� ������ ����� +DUDUH� 8QLYHUVLW\ RI =LPEDEZH�0LFKLJDQ 6WDWH

8QLYHUVLW\ )RRG 6HFXULW\ 3URMHFW� 8QLYHUVLW\ RI =LPEDEZH�

3LQFNQH\� 7� &RW\� ����� 6WRUDJH� 7UDGH DQG 3ULFH 3ROLF\ 8QGHU 3URGXFWLRQ ,QVWDELOLW\�

0DL]H LQ .HQ\D 5HVHDUFK 5HSRUW ��� :DVKLQJWRQ� '&� ,QWHUQDWLRQDO )RRG 3ROLF\

5HVHDUFK ,QVWLWXWH�

3LQG\FN� 5�� DQG '� 5XEHQIHOG� ����� (FRQRPHWULF 0RGHOV DQG (FRQRPLF )RUHFDVWV �UG HG�

1HZ <RUN� 0F*UDZ +LOO�

5XEH\� /DZUHQFH� ����� &RQVXPHU 0DL]H 0HDO 3UHIHUHQFHV LQ =LPEDEZH� 6XUYH\ 5HVXOWV

DQG 3ROLF\ ,PSOLFDWLRQV� 5HSRUW WR 86$,'�=LPEDEZH� +DUDUH�



��

5XEH\� /DZUHQFH� ����� 0DL]H 0DUNHW 5HIRUP LQ =LPEDEZH� /LQNDJHV %HWZHHQ &RQVXPHU

3UHIHUHQFHV� 6PDOO�6FDOH (QWHUSULVH 'HYHORSPHQW DQG $OWHUQDWLYH 0DUNHWLQJ &KDQQHOV�

3K�'� GLVVHUWDWLRQ� 0LFKLJDQ 6WDWH 8QLYHUVLW\� 'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV�

6DKQ� 'DYLG� DQG $OH[DQGHU 6DUULV� ����� 6WUXFWXUDO $GMXVWPHQW DQG WKH :HOIDUH RI 5XUDO

6PDOOKROGHUV� $ &RPSDUDWLYH $QDO\VLV IURP 6XE�6DKDUDQ $IULFD� 7KH :RUOG %DQN

(FRQRPLF 5HYLHZ � ���� ��������

6KDIIHU� -DPHV� ����� )RRG 6\VWHP 2UJDQL]DWLRQ DQG 3HUIRUPDQFH� 7RZDUG D &RQFHSWXDO

)UDPHZRUN� $PHULFDQ -RXUQDO RI $JULFXOWXUDO (FRQRPLFV�

6KDIIHU� -DPHV '�� 0LFKDHO :HEHU� +DUROG 5LOH\� DQG -RKQ 6WDDW]� ����� ,QIOXHQFLQJ WKH

'HVLJQ RI 0DUNHWLQJ 6\VWHPV WR 3URPRWH 'HYHORSPHQW LQ 7KLUG :RUOG &RXQWULHV�

3DSHU SUHVHQWHG DW WKH ,QWHUQDWLRQDO :RUNVKRS RQ $JULFXOWXUDO 0DUNHWV LQ WKH 6HPL�

$ULG 7URSLFV� �� 2FWREHU ����� ,&5,6$7�

6LPV� &KULVWRSKHU $� ����� 0DFURHFRQRPLFV DQG 5HDOLW\� (FRQRPHWULFD �� ��� -DQXDU\�� ��

���

6LPV� &KULVWRSKHU $� ����� 3ROLF\ $QDO\VLV ZLWK (FRQRPHWULF 0RGHOV� 3DSHU 1R� ��

:DVKLQJWRQ� '�&�� %URRNLQJV 3DSHUV RQ (FRQRPLF $FWLYLW\�

6LSXOD� .� ����� 5HIRUPV RI WKH 0DL]H 0DUNHW 6\VWHP LQ =DPELD� ,VVXHV RI 3ULFH DQG

0DUNHW 3ROLFLHV� &RRSHUDWLYHV DQG ,QWHUSURYLQFLDO 7UDQVSRUWDWLRQ� 3K�'� WKHVLV� (DVW

/DQVLQJ� 0LFKLJDQ 6WDWH 8QLYHUVLW\�

6SHQFHU� 'XQVWDQ� ����� 3DVW 7UHQGV DQG )XWXUH 3URVSHFWV )RU $JULFXOWXUDO 'HYHORSPHQW LQ

6XE�6DKDUDQ $IULFD� 3DSHU SUHVHQWHG DW WKH :RUNVKRS RQ $JULFXOWXUDO 7UDQVIRUPDWLRQ

LQ $IULFD� 6SRQVRUHG E\ $IULFDQ 'HYHORSPHQW %DQN� 86$,'�$)5�6'�36*(� DQG

,QVWLWXW GX 6DKHO�35,6$6� 6HSWHPEHU ������ ����� $ELGMDQ� &RWH G
,YRLUH�

6WDDW]� -RKQ� ����� 7KH 6WUDWHJLF 5ROH RI )RRG LQ $JULFXOWXUDO 6\VWHPV LQ )LJKWLQJ +XQJHU

7KURXJK )RVWHULQJ 6XVWDLQDEOH (FRQRPLF *URZWK� 6WDII 3DSHU ������ (DVW /DQVLQJ�

0LFKLJDQ 6WDWH 8QLYHUVLW\� 'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV�

6WDDW]� -RKQ 0�� -RVXp 'LRQp� DQG 1� 1LDPD 'HPEpOp� ����� &HUHDOV 0DUNHW /LEHUDOL]DWLRQ

LQ 0DOL� :RUOG 'HYHORSPHQW ����� ��������

6WU\NHU� 'LUN� HW DO� ����� 7UDGH� ([FKDQJH 5DWH� DQG $JULFXOWXUDO 3ULFLQJ 3ROLFLHV LQ

*KDQD� 7KH 3ROLWLFDO (FRQRP\ RI $JULFXOWXUDO 3ULFLQJ 3ROLF\� :DVKLQJWRQ� '�&��

7KH :RUOG %DQN�

7RPHN� :LOOLDP *�� DQG 5REHUW -� 0\HUV� ����� (PSLULFDO $QDO\VLV RI $JULFXOWXUDO

&RPPRGLW\ 3ULFHV� $ 9LHZSRLQW� 5HYLHZ RI $JULFXOWXUDO (FRQRPLFV �� ��� -DQXDU\��

��������
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8UEDQ� )UDQFLV� DQG 5D\ 1LJKWLQJDOH� ����� :RUOG 3RSXODWLRQ E\ &RXQWU\ DQG 5HJLRQ�

��������� DQG 3URMHFWLRQV WR ����� :DVKLQJWRQ� '�&�� 86'$� 6WDII 5HSRUW 1R�

$*(6 ����� $JULFXOWXUDO DQG 7UDGH $QDO\VLV 'LYLVLRQ� (FRQRPLF 5HVHDUFK 6HUYLFH�

8QLWHG 6WDWH 'HSDUWPHQW RI $JULFXOWXUH �86'$�� ����� :RUOG ,QGLFHV RI $JULFXOWXUDO DQG

)RRG 3URGXFWLRQ� �������� :DVKLQJWRQ� '�&�� 86'$� 6WDWLVWLFDO %XOOHWLQ 1R� ����

$JULFXOWXUDO DQG 7UDGH $QDO\VLV 'LYLVLRQ� (FRQRPLF 5HVHDUFK 6HUYLFH�

8QLWHG 6WDWHV 'HSDUWPHQW RI $JULFXOWXUH �86'$�� ����� 6LWXDWLRQ DQG 2XWORRN 5HSRUW�

)HHG *UDLQV� 9DULRXV ,VVXHV� :DVKLQJWRQ '�&�� (FRQRPLF 5HVHDUFK 6HUYLFH�

8QLWHG 6WDWHV 'HSDUWPHQW RI $JULFXOWXUH �86'$�� ����� 6LWXDWLRQ DQG 2XWORRN 5HSRUW�

:KHDW� 9DULRXV ,VVXHV� :DVKLQJWRQ� '�&�� (FRQRPLF 5HVHDUFK 6HUYLFH�

8QLWHG 6WDWHV $JHQF\ IRU ,QWHUQDWLRQDO 'HYHORSPHQW �86$,'�� ����� $IULFD� *URZWK

5HQHZHG� +RSH 5HNLQGOHG� $ 5HSRUW RQ WKH 3HUIRUPDQFH RI WKH 'HYHORSPHQW )XQG IRU

$IULFD� ���������� :DVKLQJWRQ� '�&�� 86$,'� 2IILFH RI 'HYHORSPHQW 3ODQQLQJ�

%XUHDX IRU $IULFD�

8QLWHG 6WDWHV $JHQF\ IRU ,QWHUQDWLRQDO 'HYHORSPHQW �86$,'�� ����� 0DUNHW 3ULFH 6XUYH\

'DWD )LOHV� .HQ\D� 1DLUREL� 86$,'�

:LOOLDPV� /� DQG -� $OOJRRG� ����� )HUWLOL]HU 6LWXDWLRQ DQG 0DUNHWV LQ =DPELD�

,QWHUQDWLRQDO )HUWLOL]HU 'HYHORSPHQW &HQWHU �,)'&�� 0XVFOH 6KRDOV� $ODEDPD� ,)'&�

:RUOG %DQN� ����� &RPPRGLW\ 7UDGH DQG 3ULFH 7UHQGV� %DOWLPRUH� -RKQV +RSNLQV

8QLYHUVLW\ 3UHVV�

:RUOG %DQN� ����� =DPELD $JULFXOWXUH 6HFWRU 6WUDWHJ\� ,VVXHV DQG 2SWLRQV� 9ROXPH ��

0DLQ 5HSRUW� :DVKLQJWRQ� :RUOG %DQN�

=DPELD )HGHUDWLRQ RI &RRSHUDWLYHV �=)&�� ����� /XVDND� =)&� 8QSXEOLVKHG GDWD ILOHV�
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