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7KLV�SDSHU�VXPPDUL]HV�WKH�UHVHDUFK�RI�WKUHH�PDVWHUV�WKHVHV���7KH�WKHPH�RI�WKH
WKHVHV�LV�WKH�HFRQRPLFV�RI�HQYLURQPHQWDO�SUREOHPV�LQ�5XVVLD���2QH�WKHVLV�IRFXVHV�RQ
WKH�GDPDJH�IURP�FOLPDWH�FKDQJH���7KH�ZRUN�HVWLPDWHV�WKH�FOLPDWH�DQG�ZHDWKHU
VHQVLWLYLW\�RI�5XVVLDQ�DJULFXOWXUH�DQG�HVWLPDWHV�WKH�RXWSXW�JDLQV�DVVRFLDWHG�ZLWK
WHPSHUDWXUH�DQG�SUHFLSLWDWLRQ�LQFUHDVHV�DVVRFLDWHG�ZLWK�FOLPDWH�FKDQJH���7KH�VHFRQG
WKHVLV�LQYROYHV�WKH�HIIHFW�RI�HQYLURQPHQWDO�TXDOLW\�RQ�KRXVLQJ�UHQWV�LQ�0RVFRZ��WKH
ILUVW�VWHS�LQ�FRQGXFWLQJ�D�KHGRQLF�DQDO\VLV�RI�WKH�GHPDQG�IRU�HQYLURQPHQWDO�TXDOLW\
LQ�0RVFRZ���7KH�WKLUG�WKHVLV�HPSLULFDOO\�LQYHVWLJDWHV�WKH�H[WHQW�WR�ZKLFK�OD[
HQYLURQPHQWDO�UHJXODWLRQV�LQ�5XVVLD�PD\�EH�UHVSRQVLEOH�IRU�WKH�UHODWLYHO\�JRRG
SHUIRUPDQFH�RI�5XVVLDQ�FKHPLFDOV�DQG�SULPDU\�PHWDOV�LQGXVWULHV�LQ�LQWHUQDWLRQDO
WUDGH�
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.ROVWDG·V�SHUPDQHQW�DGGUHVV�DQG�DIILOLDWLRQ�LV�'HSDUWPHQW�RI�(FRQRPLFV��8QLYHUVLW\�RI�&DOLIRUQLD�
6DQWD�%DUEDUD��&$������������86$���7KH�ZRUN�UHSRUWHG�KHUH�LV�GHULYHG�IURP�WKH������0DVWHUV
7KHVHV�RI�*RUEDFKHYD��.KDOHHYD�DQG�6KFKHUELFK��FRQGXFWHG�DW�WKH�1HZ�(FRQRPLF�6FKRRO�LQ�0RVFRZ
XQGHU�WKH�GLUHFWLRQ�RI�3URIV��2OHJ�(LVPRQW�DQG�&KDUOHV�.ROVWDG�
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$OWKRXJK�WKHUH�LV�QR�VKRUWDJH�RI�LVVXHV�WR�FRQFHUQV�5XVVLDQV�WRGD\��WKH

HQYLURQPHQW�LV�D�VLJQLILFDQW�FRQFHUQ��QRW�RQO\�EHFDXVH�RI�WKH�HQYLURQPHQWDO�SUREOHPV

RI�SDVW�\HDUV�EXW�DOVR�EHFDXVH��RI�WKH�LPSOLFLW�YDOXH�5XVVLDQV�SODFH�RQ�HQYLURQPHQWDO

DPHQLWLHV���7KXV�5XVVLDQ�FRQFHUQV�ZLWK�HQYLURQPHQW�DUH�YHU\�PXFK�LQ�VWHS�ZLWK

HQYLURQPHQWDO�FRQFHUQV�LQ�RWKHU�SDUWV�RI�WKH�ZRUOG�

2QH�RI�WKH�REMHFWLYHV�RI�WKH�*(7��SURJUDP�DW�WKH�1HZ�(FRQRPLF�6FKRRO�LQ

0RVFRZ�LV�WKH�XVH�PRGHUQ�HFRQRPLF�DQDO\VLV�WR�EHWWHU�XQGHUVWDQG�VRPH�RI�WKH

IXQGDPHQWDO�SUREOHPV�IDFLQJ�5XVVLD�WRGD\���7KH�ZRUN�UHSRUWHG�KHUH�FRQFHUQV�WKH

HQYLURQPHQW�LQ�5XVVLD���,Q�SDUWLFXODU��ZH�FRQVLGHU�WKH�PHDVXUHPHQW�RI�WKH�GHPDQG

IRU�HQYLURQPHQWDO�TXDOLW\�DQG�WKH�HIIHFW�RI�HQYLURQPHQWDO�UHJXODWLRQV�RQ

LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�

,,� (&2120,&�&216(48(1&(6�2)�*/2%$/�:$50,1*�

&OLPDWH�FKDQJH�LV�WKH�PRVW�SURPLQHQW�HQYLURQPHQWDO�LVVXH�RQ�WKH�JOREDO

DJHQGD�WRGD\���7KLV�PRQWK��1RYHPEHU��������PRVW�RI�WKH�ZRUOG·V�FRXQWULHV�DUH

PHHWLQJ�LQ�%XHQRV�$LUHV�WR�UHILQH�WKH�SURWRFRO�IRU�FRQWURO�RI�JUHHQKRXVH�JDVHV

LQLWLDOO\�DJUHHG�WR�LQ�.\RWR��-DSDQ�LQ�'HFHPEHU��������$�PDMRU�LVVXH�LQ�WKH

LQWHUQDWLRQDO�GHEDWH�LV�WKH�GDPDJH�WKDW�PD\�UHVXOW�IURP�FOLPDWH�FKDQJH���$�QXPEHU

�������������������������������������������
��*(7�VWDQGV�IRU�*RYHUQPHQWV�DQG�(FRQRPLHV�LQ�7UDQVLWLRQ���7KH�*(7�SURJUDP�LV�D�SURJUDP�RI�WKH
1HZ�(FRQRPLF�6FKRRO�LQ�0RVFRZ�DQG�LV�IXQGHG�E\�D�QXPEHU�RI�LQWHUQDWLRQDO�RUJDQL]DWLRQV�
��7KLV�VHFWLRQ�RI�WKH�SDSHU�UHSRUWV�RQ�UHVXOWV�FRQWDLQHG�LQ�.KDOHHYD��������
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RI�DXWKRUV��SDUWLFXODUO\�1RUGKDXV���������������KDYH�HVWLPDWHG�GDPDJH�IURP�FOLPDWH

FKDQJH�IURP�GDWD�RQ�WKH�86���)DQNKDXVHU�HW�DO��������FRQFOXGH�WKDW�D�GRXEOLQJ�RI

FDUERQ�FRQFHQWUDWLRQV�ZLOO�EULQJ�DSSUR[LPDWHO\����ELOOLRQ�GROODUV�D�\HDU�RI�GDPDJH�WR

5XVVLD�

2QH�RI�WKH�PRVW�ULJRURXV�DQDO\VHV�RI�WKH�GDPDJH�IURP�FOLPDWH�FKDQJH�ZDV

FRQGXFWHG�E\�0HQGHOVRKQ�HW�DO��������IRU�DJULFXOWXUH�LQ�WKH�86���,Q�WKDW�DQDO\VLV��WKH

HIIHFW�RI�GLIIHUHQW�FOLPDWHV�RQ�FXUUHQW�ODQG�YDOXHV�ZDV�HVWLPDWHG�DQG�WKLV�YDULDWLRQ

XVHG�WR�SURMHFW�WKH�ODQG�YDOXH�GHFOLQH�IURP�D����R&�WHPSHUDWXUH�LQFUHDVH�DQG�DQ���

SUHFLSLWDWLRQ�LQFUHDVH�DFURVV�WKH�86���7KH�LGHD�LV�WKDW�ODQG�YDOXH�HPERG\�DOO�RI�WKH

SRVLWLYH�DQG�QHJDWLYH�DVSHFWV�RI�WKH�FOLPDWH�

$OWKRXJK�WKLV�DSSURDFK�LV�QRW�DSSOLFDEOH�WR�5XVVLD��EHFDXVH�RI�XQNQRZQ

DJULFXOWXUDO�ODQG�YDOXHV��LW�LV�SRVVLEOH�WR�PHDVXUH�WKH�HIIHFW�RI�FOLPDWH�RQ�DJULFXOWXUDO

\LHOGV���$V�&OLQH��������KDV�VKRZQ��WKH�YDOXH�RI�WKH�ORVW�\LHOG�IURP�FOLPDWH�FKDQJH�LV

D�ORZHU�ERXQG�RQ�WKH�GDPDJH�IURP�WKH�FOLPDWH�FKDQJH��VLQFH�VXEVWLWXWLRQ�LV�H[FOXGHG

DQG�VXEVWLWXWLRQ�VHUYHV�WR�GLPLQLVK�WKH�GDPDJH�

7KH�DSSURDFK�WDNHQ�LQ�WKLV�UHVHDUFK�ZDV�WR�FROOHFW�GDWD�IRU�WKH����REODVWV�LQ

5XVVLD�IRU�WKH�SHULRG����������DOWKRXJK�D�IHZ�REODVWV�KDG�WR�EH�H[FOXGHG�EHFDXVH�WKH

LQIRUPDWLRQ�ZDV�LQFRPSOHWH��H�J���&KHFKQMD�DQG�,QJXVKHWLMD�����7KH�QXPEHU�RI

XVHDEOH�REODVWV�YDULHG�E\�\HDU�EXW�WKH�WRWDO�UDQJHG�IURP����WR������:LWK�DQQXDO

REVHUYDWLRQV�IRU�WKH���������SHULRG��ZH�REWDLQHG�����REVHUYDWLRQV�RQ�DQQXDO�REODVW�

OHYHO�JUDLQV�\LHOG��WRQQHV�SHU�KHFWDUH���2WKHU�GDWD�XVHG�ZHUH�FOLPDWH�YDULDEOHV�

UHIOHFWLQJ�DYHUDJH�WHPSHUDWXUH�DQG�SUHFLSLWDWLRQ�LQ�-DQXDU\�DQG�-XO\��DYHUDJHG�RYHU

����������DFWXDO�UHDOL]HG�-DQXDU\�DQG�-XO\�WHPSHUDWXUH�DQG�SUHFLSLWDWLRQ��ZHDWKHU�



�

DV�RSSRVHG�WR�FOLPDWH���E\�\HDU��D�ODQG�TXDOLW\�YDULDEOH�DQG�YDULDEOHV�LQGLFDWLQJ�WKH

TXDQWLW\�RI�IHUWLOL]HUV�DSSOLHG�WR�WKH�ODQG��SHU�KHFWDUH��

:H�SRVLWHG�D�OLQHDU�UHODWLRQVKLS�EHWZHHQ�JUDLQ�\LHOG�DQG�WKH�H[RJHQRXV

YDULDEOHV��H[FHSW�WKDW�ZH�LQFOXGHG�VTXDUHV�RI�WKH�ZHDWKHU�DQG�FOLPDWH�YDULDEOH�DV

H[SODQDWRU\�YDULDEOHV���:H�HVWLPDWHG�WKH�\LHOG�HTXDWLRQ�XVLQJ�RUGLQDU\�OHDVW

VTXDUHV��FRUUHFWLQJ�IRU�KHWHURVNHGDVWLFLW\�LQ�HVWLPDWLQJ�WKH�VWDQGDUG�HUURUV�RI�WKH

FRHIILFLHQWV���5HVXOWV�DUH�SUHVHQWHG�LQ�7DEOH�,�

$OO�IRXU�TXDGUDWLF�FOLPDWH�WHUPV�WXUQ�RXW�WR�EH�VWDWLVWLFDOO\�LQVLJQLILFDQW�

WKRXJK�SHUKDSV�QRW�MRLQWO\�LQVLJQLILFDQW���7KXV�\LHOG�LV�URXJKO\�D�OLQHDU�IXQFWLRQ�RI

WKH�FOLPDWH�YDULDEOHV�FKRVHQ�

:HDWKHU��RQ�WKH�RWKHU�KDQG��FOHDUO\�KDV�D�QRQOLQHDU�LQIOXHQFH�RQ�\LHOG�

DOWKRXJK�WKH�VTXDUH�RI�-DQXDU\�SUHFLSLWDWLRQ�LV�LQVLJQLILFDQW���$�SRVLWLYH�FRHIILFLHQW

RQ�WKH�VTXDUHG�WHUP�LPSOLHV�D�FRQFDYH�XSZDUGV�UHODWLRQVKLS�EHWZHHQ�ZHDWKHU�DQG

\LHOG��D�QHJDWLYH�FRHIILFLHQW�WKH�RSSRVLWH���)RU�-XO\�WHPSHUDWXUH��WKH�\LHOG�FXUYH�LQ

FRQFDYH�GRZQZDUGV��ZLWK�DQ�RSWLPDO�WHPSHUDWXUH�RI���R&��DQ�LQWXLWLYHO\�SODXVLEOH

UHVXOW���)RU�ZLQWHU�WHPSHUDWXUH��WKH�\LHOG�FXUYH�LV�FRQFDYH�XSZDUGV�EXW�ZLWK�D

PLQLPXP�\LHOG�SRLQW�DW�²��R&��ZKLFK�LV�TXLWH�FKLOO\���(IIHFWLYHO\�WKH�UHODWLRQVKLS

EHWZHHQ�ZLQWHU�WHPSHUDWXUH�DQG�\LHOG�LV�PRQRWRQLFDOO\�LQFUHDVLQJ�IRU�PRVW�UHDOLVWLF

ZLQWHU�WHPSHUDWXUHV���6XPPHU�SUHFLSLWDWLRQ�UHVXOWV�LQ�D�FRQFDYH�GRZQZDUGV�\LHOG

FXUYH�ZLWK�PD[LPXP�\LHOG�DW�����FP�SHU�PRQWK�RI�SUHFLSLWDWLRQ���7KHVH�SRLQWV�RI

PLQLPXP�DQG�PD[LPXP�\LHOG�DUH�LQGHSHQGHQW�RI�RWKHU�YDULDEOHV�EHFDXVH�RI�WKH

TXDVL�OLQHDU�IXQFWLRQDO�IRUP�DVVXPHG�IRU�\LHOG���7KH�PRGHO�DSSHDUV�WR�JHQHUDWH

UHDVRQDEOH�UHVXOWV�IRU�WKH�UHODWLRQVKLS�DPRQJ�FOLPDWH��ZHDWKHU�DQG�JUDLQ�\LHOG�

����������������������������������������������������������������������������������������������������������������������������������������������
��)RU�WKH�PRVW�SDUW��GDWD�FRPH�IURP�DQQXDO�EXOOHWLQV�RI�*RVFRPVWDW���6RPH�ZHDWKHU�GDWD�IURP
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2QH�RI�WKH�LPSRUWDQW�FRXQWHUIDFWXDO�H[SHULPHQWV�LQ�0HQGHOVRKQ�HW�DO�������

ZDV�WR�XVH�WKH�ODQG�YDOXH�HTXDWLRQ�WKH\�REWDLQHG�IRU�WKH�86�DQG�HVWLPDWH�WKH�YDOXH

ORVV�IURP�D����R&�ZDUPLQJ�ZLWK�DQ����SUHFLSLWLDWLRQ�LQFUHDVH����:H�FDQ�SHUIRUP�D

VLPLODU�DQDO\VLV�XVLQJ�RXU�\LHOG�HTXDWLRQ�IRU�JUDLQV�RXWSXW���2YHU�RXU�GDWD�VHW��VXFK�D

FOLPDWH�FKDQJH��DVVXPLQJ�ZHDWKHU�VWD\V�WKH�VDPH���UHVXOWV�LQ�DQ�H[SHFWHG�LQFUHDVH�LQ

JUDLQV�RXWSXW�RI����NLORJUDPV�SHU�KHFWDUH��IRU�WKH�DYHUDJH�REODVW���6LPSO\�DSSO\LQJ

WKLV�\LHOG�LQFUHDVH�WR�DOO�RI�WKH�SURGXFWLYH�ODQG�LQ�RXU�VDPSOH�LQFUHDVHV�JUDLQV�RXWSXW

E\�����PLOOLRQ�WRQQHV��ZKLFK�LV�DSSUR[LPDWHO\����RI�WKH������JUDLQV�RXWSXW�RYHU�RXU

VDPSOH�VHW�RI�REODVWV�

7KLV�LV�D�YHU\�VLJQLILFDQW�UHVXOW���,W�VXJJHVWV�WKDW�IRU�5XVVLDQ�DJULFXOWXUH�

JOREDO�ZDUPLQJ�LV�D�JRRG�WKLQJ��DW�OHDVW�DV�IDU�DV�DYHUDJH�WHPSHUDWXUH�DQG

SUHFLSLWDWLRQ�LV�FRQFHUQHG���2I�FRXUVH��FOLPDWH�FKDQJH�FRXOG�FRPH�LQ�D�GLIIHUHQW�IRUP

�VXFK�DV�LQFUHDVHG�IUHTXHQF\�RI�VWRUPV��ZKLFK�FRXOG�KDYH�QHJDWLYH�HIIHFWV�RQ�RXWSXW�

,,,� +286,1*�35,&(6�$1'�(19,5210(17$/�48$/,7<�,1�026&2:�

2QH�RI�WKH�PRVW�DFWLYH�DUHDV�RI�HQYLURQPHQWDO�HFRQRPLFV�DURXQG�WKH�ZRUOG�LV

LQ�WKH�PHDVXULQJ�RI�WKH�GHPDQG�IRU�HQYLURQPHQWDO�JRRGV�DQG�VHUYLFHV��VHH�%UDGHQ

DQG�.ROVWDG����������,QGLYLGXDOV�FOHDUO\�KDYH�SUHIHUHQFHV�LQYROYLQJ�HQYLURQPHQWDO

TXDOLW\�EXW�EHFDXVH�RI�D�ODFN�RI�PDUNHWV��LW�LV�GLIILFXOW�WR�PHDVXUH�GHPDQG�IXQFWLRQV

IRU�HQYLURQPHQWDO�TXDOLW\���2QH�RI�WKH�ROGHVW�DSSURDFKHV�WR�WKLV�SUREOHP�LV�WKH

UHYHDOHG�SUHIHUHQFH�PHWKRG�ZKHUHE\�ZH�REVHUYH�WKH�SULFH�RI�JRRGV�FORVHO\�DVVRFLDWHG

ZLWK�HQYLURQPHQWDO�TXDOLW\�DQG�FDOFXODWH�KRZ�WKRVH�SULFHV�FKDQJH�DV�HQYLRUQPHQWDO

����������������������������������������������������������������������������������������������������������������������������������������������
*LGURPHWUFHQWU�ZDV�DOVR�XVHG��WKURXJK�������
��0HQGHOVRKQ�HW�DO��������DFWXDOO\�H[DPLQH�WKH�HIIHFWV�RI�D��R)�WHPSHUDWXUH�LQFUHDVH������R&����:H
H[DPLQH�WKH�HIIHFWV�RI�D����R&�LQFUHDVH�LQ�WHPSHUDWXUH��DV�ZHOO�DV�DQ����LQFUHDVH�LQ�SUHFLSLWDWLRQ�
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TXDOLW\�FKDQJHV���5LGNHU�DQG�+HQQLQJ��������H[DPLQHG�WKH�SULFH�RI�KRXVHV�LQ�WKH�86

DQG�PHDVXUHG�WKH�H[WHQW�WR�ZKLFK�WKH\�FKDQJHG�ZLWK�DLU�SROOXWLRQ���$OWKRXJK�WKHLU

ZRUN�ZDV�IODZHG��WKLV�JHQHUDO�DSSURDFK�WR�PHDVXULQJ�GHPDQG�XVLQJ�KHGRQLF�SULFHV

KDV�UHFHLYHG�D�JUHDW�GHDO�RI�WKHRUHWLFDO�DQG�HPSLULFDO�DWWHQWLRQ�RYHU�WKH�SDVW�TXDUWHU

FHQWXU\�

7KH�EDVLF�DSSURDFK�RI�WKH�KHGRQLF�OLWHUDWXUH�LV�WR�HVWLPDWH�D�UHODWLRQVKLS

EHWZHHQ�SULFH�DQG�FKDUDFWHULVWLFV�RI�WKH�PDUNHW�JRRG��LQFOXGLQJ�HQYLRUQPHQWDO

TXDOLW\���7KLV�LV�WKH�KHGRQLF�SULFH�HTXDWLRQ���7KH�VHFRQG�VWHS�LV�WR�HVWLPDWH�WKH

ZLOOLQJQHVV�WR�SD\�IRU�FKDQJHV�LQ�HQYLURQPHQWDO�TXDOLW\���(VWLPDWLQJ�WKLV�VHFRQG

FXUYH��ZKLFK�LV�HTXLYDOHQW�WR�D�GHPDQG�FXUYH�KDV�SURYHG�GLIILFXOW�

8QWLO�UHFHQWO\��LW�KDV�EHHQ�GLIILFXOW�WR�DSSO\�VXFK�UHYHDOHG�SUHIHUHQFH�PHWKRGV

LQ�5XVVLD�EHFDXVH�RI�D�ODFN�RI�PDUNHWV�IRU�JRRGV�FRUUHODWHG�ZLWK�SROOXWLRQ��VXFK�DV

KRXVLQJ���+RZHYHU��LQ�UHFHQW�\HDUV�WKH�KRXVLQJ�PDUNHW�LQ�FLWLHV�VXFK�DV�0RVFRZ�KDV

GHYHORSHG�WR�WKH�VWDJH�ZKHUH�VXFK�DQDO\VHV�FDQ�EH�SHUIRUPHG���6XUSULVLQJO\��WKH�GDWD

RQ�UHQWDO�UDWHV�IRU�DSDUWPHQWV�LV�TXLWH�JRRG�IRU�0RVFRZ��ZKDW�LV�OHVV�DYDLODEOH�LV�JRRG

PHDVXUHV�RI�HQYLURQPHQWDO�TXDOLW\���4XDQWLWDWLYH�PHDVXUHV�RI�OHYHOV�RI�ILYH

SROOXWDQWV�DUH�DYDLODEOH�IRU������EXW�PRUH�UHFHQW�GDWD�LV�FRQILGHQWLDO���0RUH�UHFHQW

TXDOLWDWLYH�PHDVXUHV�DUH�DYDLODEOH����)LJXUH���VKRZV�D�PDS�ZLWK�TXDOLWDWLYH

HVWLPDWHV�RI�OHYHOV�RI�HQYLURQPHQWDO�TXDOLW\��IURP�$SULO���������6XSHULPSRVHG�RQ�WKH

PDS�DUH�LQGLFHV�RI�DWPRVSKHULF�SROOXWLRQ�DW����VWDWLRQV�LQ��������(VWLPDWHG����

LVRSOHWKV�DUH�DOVR�SORWWHG���$OWKRXJK�WKH�GDWD�IURP�WKH����VWDWLRQV�GRHV�QRW

FRUUHVSRQG�FORVHO\�WR�WKH�TXDOLWDWLYH�GDWD�SUHVHQWHG�RQ�WKH�PDS��LW�LV�LPSRUWDQW�WR

����������������������������������������������������������������������������������������������������������������������������������������������
��7KLV�VHFWLRQ�RI�WKH�SDSHU�LV�EDVHG�RQ�6KFKHUELFK��������
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UHDOL]H�WKDW�WKH�TXDOLWDWLYH�GDWD�WDNHV�PRUH�IDFWRUV�LQWR�DFFRXQW��VXFK�DV�DFFHVVLELOLW\

WR�SDUNV�

,QIRUPDWLRQ�RQ�WKH�UHQWDO�SULFH�RI�DSDUWPHQWV��DQG�WKHLU�FKDUDFWHULVWLFV��ZDV

REWDLQHG�IURP�WKH�PDJD]LQH�2QO\�5HDO�(VWDWH��3URVWR�1HGYHVKHPRVW��IURP�YDULRXV

LVVXHV�LQ��������,QIRUPDWLRQ�ZDV�DYDLODEOH�RQ������RQH�URRP�DSDUWPHQWV�DQG�����

WZR�URRP�DSDUWPHQWV���$IWHU�WKH�GDWD�ZDV�´FOHDQHG�µ�����RQH�URRP�DQG������WZR�

URRP�DSDUWPHQWV�UHPDLQHG���$WD�DUH�DYDLODEOH�RQ�WKH�FKDUDFWHULVWLFV�RI�WKH

DSDUWPHQW��ORFDWLRQ�RI�WKH�DSDUWPHQW��DQG�PRQWKO\�UHQW���5HQWDO�UDWHV�IRU�RQH

EHGURRP�DSDUWPHQWV�UDQJHG�IURP�86�����WR�86�����SHU�PRQWK�DQG�IRU�WZR�EHGURRP

DSDUWPHQWV��IURP�86�����WR�86������SHU�PRQWK���7DEOH�,,�VXPPDUL]HV�WKH�GDWD�IRU

WZR�EHGURRP�DSDUWPHQWV�

7KH�DSSURDFK�WDNHQ�LQ�WKLV�VWXG\�LV�WR�HVWLPDWH�KRZ�DSDUWPHQW�UHQWDOV�GHSHQG

RQ�FKDUDFWHULVWLFV�RI�WKH�DSDUWPHQW��LQFOXGLQJ�HQYLURQPHQWDO�TXDOLW\���7KLV�LV�WKH

KHGRQLF�SULFH�HTXDWLRQ���8QIRUWXQDWHO\��ZH�KDYH�QR�LQIRUPDWLRQ�RQ�WKH�LQFRPHV�RI

DSDUWPHQW�UHQWHUV�VR�WKHUH�LV�QR�KRSH�RI�HVWLPDWLQJ�D�PDUJLQDO�ZLOOLQJQHVV�WR�SD\�IRU

HQYLURQPHQWDO�LPSURYHPHQWV�HTXDWLRQ�

:H�KDYH�H[DPLQHG�WKH�UHQW�GHWHUPLQDWLRQ�HTXDWLRQ�IRU�ERWK�RQH�EHGURRP�DQG

WZR�EHGURRP�DSDUWPHQWV���7KH�RQH�EHGURRP�HTXDWLRQ�JLYHV�D�ORZ�OHYHO�RI�VLJQLILFDQFH

WR�WKH�HQYLURQPHQWDO�YDULDEOHV�VR�ZH�FRQFHQWUDWH�RQ�WKH�WZR�EHGURRP�PDUNHW��ZKLFK

LQ�DQ\�FDVH�LV�D�ODUJHU�GDWD�VHW�

7KHUH�DUH�D�QXPEHU�RI�GLIIHUHQW�ZD\V�RI�HVWLPDWLQJ�WKH�KHGRQLF�SULFH�IXQFWLRQ�

:LWK�UHVSHFW�WR�WKH�HQYLURQPHQWDO�YDULDEOHV��ZH�FDQ�IRFXV�RQ�WKH�GXPP\�YDULDEOH

UHSUHVHQWDWLRQ�RI�HQYLURQPHQWDO�TXDOLW\�RU�XVH�WKH�FRQWLQXRXVO\�YDU\LQJ�IURP���WR��
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YDULDEOH��(&2/2*<���:H�GHILQH�WZR�PRGHOV��RQH�ZLWK�GXPP\�YDULDEOHV�IRU�WKH�OHYHOV

RI�HQYLURQPHQWDO�TXDOLW\���0RGHO���XVHV�WKH�YDULDEOH�(&2/2*<�WR�UHSUHVHQW

HQYLURQPHQWDO�TXDOLW\�DV�ZHOO�DV�GXPP\�YDULDEOHV�IRU�UHJLRQV�RI�0RVFRZ���5HVXOWV

DUH�SUHVHQWHG�LQ�7DEOH�,,,�

1RWH�WKH�KLJK�GHJUHH�RI�VLJQLILFDQFH�RI�DOO�WKH�YDULDEOHV�LQ�WKLV�UHJUHVVLRQ���$OO

RI�WKH�YDULDEOHV�KDYH�WKH�H[SHFWHG�VLJQV���)RU�0RGHO����QRWH�WKDW�WKH�(&2/2*<

YDULDEOH�DOVR�KDV�WKH�H[SHFWHG�VLJQ�DQG�LV�VLJQLILFDQW���5HFDOOLQJ�WKDW�WKH�ZRUVW

HQYLURQPHQWDO�TXDOLW\�LV�DVVRFLDWHG�ZLWK�(&2/2*<� ���DQG�WKH�EHVW�ZLWK

(&2/2*<� ����KLJKHU�OHYHOV�RI�HQYLURQPHQWDO�TXDOLW\�LQFUHDVH�WKH�UHQW���0RGHO���LV

WKH�VDPH�HTXDWLRQ�EXW�XVLQJ�WKH�GXPP\�YDULDEOHV�IRU�HQYLURQPHQWDO�TXDOLW\��LQ�WKLV

FDVH��ZH�ILQG�WKDW�DQ�HQYLURQPHQWDO�TXDOLW\�RI���LQFUHDVHV�WKH�UHQW�E\����UHODWLYH�WR

WKH�ORZHVW�OHYHO�RI�HQYLURQPHQWDO�TXDOLW\��OHYHO�����4XDOLW\�OHYHO���JHQHUDWHV�D����

SUHPLXP�RYHU�WKH�ORZHVW�OHYHO�DQG�WKH�KLJKHVW�OHYHO�RI�HQYLURQPHQWDO�TXDOLW\�UHVXOWV

LQ�D�����UHQW�LQFUHDVH�UHODWLYH�WR�WKH�ORZHVW�OHYHO�RI�TXDOLW\���7KHVH�SHUFHQWDJHV�DUH

VWDWLVWLFDOO\�VLJQLILFDQW�DQG�YHU\�PHDQLQJIXO���7KH�UHQWV�RI�ORZHU�SULFHG�DSDUWPHQWV

WHQG�WR�EH�OHVV�VHQVLWLYH�WR�LQFUHDVHV�LQ�HQYLURQPHQWDO�TXDOLW\���+LJKHU�SULFHG

DSDUWPHQWV�DUH�PXFK�PRUH�VHQVLWLYH�WR�HQYLURQPHQWDO�TXDOLW\�OHYHOV���7R�WKH�H[WHQW

WKDW�LQFRPH�LV�FRUUHODWHG�ZLWK�WKH�SULFH�RI�DSDUWPHQWV��WKHVH�UHVXOWV�VXJJHVW�WKDW

WKHUH�PD\�EH�YHU\�VLJQLILFDQW�ZLOOLQJQHVV�WR�SD\�IRU�LQFUHDVHG�OHYHOV�RI�HQYLURQPHQWDO

TXDOLW\�

,9 (19,5210(17$/�5(*8/$7,216�$1'�&203(7,9(1(66�2)�5866,$1

,1'8675<�

�������������������������������������������
��7KH�PDWHULDO�UHSRUWHG�KHUH�LV�GUDZQ�IURP�*RUEDFKHYD��������
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2QH�RI�WKH�FRQWURYHUVLHV�LQ�WKH�HQYLURQPHQWDO�HFRQRPLFV�DQG�LQWHUQDWLRQDO

WUDGH�OLWHUDWXUH�LQ�UHFHQW�\HDUV�LV�WKH�H[WHQW�WR�ZKLFK�OD[�RU�WLJKW�HQYLURQPHQWDO

UHJXODWLRQV�LQIOXHQFH�WKH�FRPSHWLWLYHQHVV�RI�LQGXVWU\��H�J���VHH�-DIIH�HW�DO��������;LQJ

DQG�.ROVWDG����������5XVVLDQ�LQGXVWU\�KDV�QRW�GRQH�ZHOO�GXULQJ�WKH�����·V���)LJXUH��

VKRZV�WKH�GHFOLQH�LQ�RXWSXW�RYHU�WKH�GHFDGH���1RWH�WKDW�WKH�LQGXVWULHV�ZKLFK�KDYH

GHFOLQHG�WKH�OHDVW�DUH�IXHOV�SURGXFWLRQ��QRQ�IHUURXV�PHWDOV�DQG�FKHPLFDOV���%HFDXVH�RI

WKH�UHODWLYHO\�OD[�OHYHO�RI�HQYLURQPHQWDO�UHJXODWLRQ�LQ�5XVVLD��WKH�TXHVWLRQ�DULVHV�DV

WR�ZKHWKHU�WKHVH�LQGXVWULHV�KDYH�GRQH�UHODWLYHO\�ZHOO�EHFDXVH�RI�ZHDN�5XVVLDQ

HQYLURQPHQWDO�ODZV��RU�DW�OHDVW�ZHDN�HQIRUFHPHQW�RI�H[LVWLQJ�ODZV���7KLV�UHVHDUFK

VHWV�RXW�WR�DQVZHU�WKDW�TXHVWLRQ�

7KH�DSSURDFK�ZLOO�EH�WR�H[DPLQH�IRXU�SDUWLFXODUO\�SROOXWLQJ�VHFWRUV��IHUWLOL]HUV�

SLJ�LURQ��SULPDU\�VWHHO�DQG�DOXPLQXP��DQG�H[DPLQH�D�FURVV�VHFWLRQ�RI�FRXQWULHV���7KH

K\SRWKHVLV�ZH�VHHN�WR�WHVW�LV�ZKHWKHU�OD[�HQYLURQPHQWDO�UHJXODWLRQV�WHQG�WR�FRQIHU

FRPSDUDWLYH�DGYDQWDJH�LQ�WKH�LQWHUQDWLRQDO�PDUNHW���7R�LPSOHPHQW�VXFK�D�PRGHO�ZH

PXVW�KDYH�NQRZOHGJH�RI�FRPSDUDWLYH�DGYDQWDJH�DV�ZHOO�DV�WKH�OHYHO�RI�VWULQJHQF\�RI

HQYLURQPHQWDO�UHJXODWLRQV�

7KH�PHDVXUH�RI�FRPSDUDWLYH�DGYDQWDJH�LV�VWUDLJKWIRUZDUG���:H�DGRSW�WKH

PHDVXUH�LQWURGXFHG�E\�%HODVVD����������'HILQH�WKH�UHYHDOHG�FRPSDUDWLYH�DGYDQWDJH

LQ�LQGXVWU\�M��WLPH�SHULRG�W��5&$MW��IRU�D�FRXQWU\�DV

���

ZKHUH�[MW�LV�WKH�FRXQWU\·V�H[SRUWV�RI�LQGXVWU\�M��;MW�LV�WRWDO�ZRUOG�WUDGH�IRU�LQGXVWU\�M��[Wt
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LV�WRWDO�H[SRUWV�IRU�FRXQWU\�,�DQG�;W�LV�WRWDO�ZRUOG�WUDGH��H[SRUWV�IRU�DOO�FRXQWULHV��

7KLV�PHDVXUH�KDV�EHHQ�XVHG�LQ�WKH�FRQWH[W�RI�HQYLURQPHQWDO�UHJXODWLRQV�E\�/RZ�DQG

<HDWV����������7DEOH�,9�VKRZV�WKH�UHYHDOHG�FRPSDUDWLYH�DGYDQWDJH�LQGLFHV�IRU�WKUHH

\HDUV�DQG�IRXU�SROOXWLQJ�LQGXVWULHV�IRU�D�QXPEHU�RI�FRXQWULHV�

7KH�QH[W�WDVN�LV�WR�GHWHUPLQH�WKH�H[WHQW�WR�ZKLFK�5&$�GLIIHUHQFHV�FDQ�EH

H[SODLQHG�RQ�WKH�EDVLV�RI�OD[�HQYLURQPHQWDO�UHJXODWLRQV���/HW�(
�EH�WKH�OHYHO�RI

HQYLURQPHQWDO�UHJXODWLRQV���:H�ZLVK�WR�HVWLPDWH�WKH�HTXDWLRQ

5&$� �I�=�(
� ���

:KHUH�=�LV�D�YHFWRU�RI�H[SODQDWRU\�YDULDEOHV���8QIRUWXQDWHO\��ZH�GR�QRW�KDYH

REVHUYDWLRQV�RQ�(
�VR�ZH�DGRSW�WKH�DSSURDFK�RI�;LQJ�DQG�.ROVWDG���������QRWLQJ�WKDW

VXOIXU�HPLVVLRQV�DUH�DOVR�JHQHUDWHG�E\�(
�

6�� ��H�;�(
� ���

:KHUH�;�LV�DQRWKHU�YHFWRU�RI�H[SODQDWRU\�YDULDEOHV���,Q�SULQFLSOH�WKLV�HTXDWLRQ�FDQ�EH

VROYHG�IRU�(
�DQG�XVHG�WR�HVWLPDWH�WKH�5&$�HTXDWLRQ���,Q�SDUWLFXODU��ZH�DVVXPH�WKDW

WKH�VXOIXU�HPLVVLRQV�HTXDWLRQ�FDQ�EH�LQYHUWHG�WR�REWDLQ�(
�

(
� �6L�*L�����",�,,���"33,���"(1675(1675,���,, ���
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:KHUH�L�LQGLFDWHV�WKH�FRXQWU\��*�LQGXVWULDO�*'3��,�LV�WKH�VKDUH�RI�LQGXVWULDO�RXWSXW

LQ�*'3��3�WKH�GRPHVWLF�SULFH�RI�HQHUJ\��(1675�WKH�VWUXFWXUH�RI�HQHUJ\�FRQVXPSWLRQ

�WKH�HQHUJ\�REWDLQHG�IURP�VROLG�IXHO�GLYLGHG�E\�WRWDO�HQHUJ\�FRQVXPSWLRQ���DQG�,�LV�DQ

HUURU�WHUP�ZLWK�]HUR�PHDQ���*��,��3�DQG�,�DUH�H[SHFWHG�WR�EH�XQFRUUHODWHG�EXW�6�DQG�,

PD\�EH�FRUUHODWHG�

:H�DVVXPH�WKH�5&$�LQGH[�LV�D�OLQHDU�IXQFWLRQ�RI�WKH�OD[LW\�RI�HQYLURQPHQWDO

UHJXODWLRQV��(
���VKDUH�RI�D�VSHFLILF�LQGXVWU\·V�RXWSXW�LQ�*'3��5���HQHUJ\�LQWHQVLW\

�(1���WKH�SULFH�RI�HQHUJ\��3���LQGXVWULDO�ZDJHV��:���DQG�DQ�HUURU�WHUP�0�ZLWK�]HUR

PHDQ�DQG�LQGHSHQGHQW�RI�,���,I�ZH�FRPELQH�WKLV�ZLWK�WKH�SUHYLRXV�HTXDWLRQ

GHWHUPLQLQJ�(
��ZH�REWDLQ

5&$L� �� ���

&���$55L���$(1(1L���$3���$("3��3L���$::L���$(6L�*L���$(",,L���$("(1675(1675L���>L

:KHUH�>L�LV�WKH�HUURU�WHUP�ZLWK�PHDQ�]HUR�DQG�XQFRUUHODWHG�ZLWK�DQ\�RI�WKH

H[RJHQRXV�YDULDEOHV�H[FHSW�6���$OVR�EHFDXVH�WKLV�HTXDWLRQ�LQYROYHV�FURVV�FRXQWU\

HIIHFWV��WKH�YDULDQFH�RI�WKH�HUURU�WHUP�PD\�QRW�EH�KRPRJHQRXV���:H�XVH�LQVWUXPHQWDO

YDULDEOHV�WR�HVWLPDWH�WKLV�PRGHO���$V�LQVWUXPHQWV�ZH�XVH�DOO�H[RJHQRXV�YDULDEOHV�SOXV

WKH�VKDUH�RI�KRXVHKROG�LQFRPH�VSHQW�RQ�IRRG��D�KXPDQ�GHYHORSPHQW�LQGH[�DQG�QXUVHV

SHU�XQLW�SRSXODWLRQ�

,Q�HVWLPDWLQJ�(TQ�������ZH�DUH�LQWHUHVWHG�LQ�WKH�SDUDPHWHU�$(���,I�WKLV

SDUDPHWHU�LV�VLJQLILFDQW��LW�VXJJHVWV�WKDW�WKH�OD[LW\�RI�HQYLURQPHQWDO�UHJXODWLRQV

KDYH�DQ�HIIHFW�RQ�FRPSDUDWLYH�DGYDQWDJH���,I�WKH�FRHIILFLHQW�LV�VLJQLILFDQW��ZH�ZRXOG



��

H[SHFW�LW�WR�EH�VLJQLILFDQWO\�SRVLWLYH��VXJJHVWLQJ�WKDW�OD[HU�HQYLURQPHQWDO�UHJXODWLRQV

OHDG�WR�KLJKHU�YDOXHV�RI�5&$���7DEOHV�9�VKRZV�WKH�UHVXOWV�RI�HVWLPDWLQJ�(TQ������IRU

WKH�IRXU�VHFWRUV���1RWH�WKDW�WKH�FRHIILFLHQW�RI�6�*�LV�QRW�VLJQLILFDQW�H[FHSW�IRU

$OXPLQXP�ZKHUH�LW�LV�VLJQLILFDQWO\�SRVLWLYH�DW�WKH�����OHYHO���7KLV�VXJJHVWV�WKDW�OD[

HQYLURQPHQWDO�UHJXODWLRQV�GR�WHQG�WR�KHOS�WKH�DOXPLQXP�LQGXVWU\���8QIRUWXQDWHO\�

WKH�GDWD�VHW�LV�WRR�VPDOO�WR�EH�DEOH�WR�FRQFOXGH�PXFK�HOVH�

9� &21&/86,216

:H�KDYH�VHHQ�WKDW�PRGHUQ�PHWKRGV�RI�HFRQRPLF�DQDO\VLV�FDQ�EH�XVHG�LQ

HIIHFWLYHO\�XVHG�WR�DGGUHVV�5XVVLDQ�SUREOHPV���7R�EH�VXUH��WKHUH�DUH�VLJQLILFDQW�GDWD

SUREOHPV�LQ�GRLQJ�VXFK�DQDO\VLV�LQ�5XVVLD���,W�LV�KRSHG�WKLV�SDSHU�PD\�PRWLYDWH

IXUWKHU�UHVHDUFK�RQ�HQYLURQPHQWDO�DQG�UHVRXUFH�SUREOHPV�LQ�5XVVLD�



��

5()(5(1&(6

%HOODVD��%HOD��´7UDGH�/LEHUDOL]DWLRQ�DQG�¶5HYHDOHG·�&RPSDUDWLYH�$GYDQWDJH�µ
0DQFKHVWHU�6FKRRO�RI�(FRQRPLFV�DQG�6RFLDO�6WXGLHV�������������������

%UDGHQ��-RKQ�DQG�&KDUOHV�.ROVWDG��(GV���0HDVXULQJ�WKH�'HPDQG�IRU�(QYLURQPHQWDO
4XDOLW\��1RUWK�+ROODQG��$PVWHUGDP��������

&OLQH��:LOOLDP�5���7KH�(FRQRPLFV�RI�*OREDO�:DUPLQJ��,QVWLWXWH�IRU�,QWHUQDWLRQDO
(FRQRPLFV��:DVKLQJWRQ��'&��������

)DQNKDXVHU��6DPXHO��5LFKDUG�7RO��'DYLG�3HDUFH��´7KH�$JUUHJDWLRQ�RI�&OLPDWH
&KDQJH�'DPDJHV��$�:HOIDUH�7KHRUHWLF�$SSURDFK�µ�(QYLURQPHQWDO�DQG
5HVRXUFH�(FRQRPLFV�������������������

*RUEDFKHYD��(OHQD��'R�/D[�(QYLURQPHQWDO�5HJXODWLRQV�([SODLQ�,QWHUQDWLRQDO
&RPSHWLWLYHQHVV�RI�5XVVLDQ�&KHPLFDO�DQG�3ULPDU\�0HWDOV�,QGXVWULHV"��0DVWHU·V
7KHVLV��1HZ�(FRQRPLF�6FKRRO��0RVFRZ��-XQH�������

-DIIH��$GDP�%��6WHYHQ�5��3HWHUVRQ��3DXO�5��3RUWQH\�DQG�5REHUW�6WDYLQV�
´(QYLURQPHQWDO�5HJXODWLRQ�DQG�WKH�&RPSHWLWLYHQHVV�RI�8�6��0DQXIDFWXULQJ�µ
-��(FRQRPLF�/LWHUDWXUH�������������������

.KDOHHYD��-XOLD��*OREDO�:DUPLQJ�DQG�$JULFXOWXUDO�6HFWRU�LQ�5XVVLD��0DVWHU·V�7KHVLV�
1HZ�(FRQRPLF�6FKRRO��0RVFRZ��-XQH�������

0HQGHOVRKQ��5REHUW��:LOOLDP�1RUGKDXV�DQG�'DLJHH�6KDZ��´7KH�,PSDFW�RI�*OREDO
:DUPLQJ�RQ�$JULFXOWXUH��$�5LFDUGLDQ�$QDO\VLV�µ�$PHU��(FRQ��5HY������������
�������

1RUGKDXV��:LOOLDP�'���´7KH�&RVW�RI�6ORZLQJ�&OLPDWH�&KDQJH��$�6XUYH\�µ�7KH�(QHUJ\
-RXUQDO������������������

1RUGKDXV��:LOOLDP�'���0DQDJLQJ�WKH�*OREDO�&RPPRQV��7KH�(FRQRPLFV�RI�&OLPDWH
&KDQJH��0,7�3UHVV��&DPEULGJH��0DVV���������

5LGNHU��5RQDOG�DQG�-RKQ�+HQQLQJ��´7KH�'HWHUPLQDQWV�RI�5HVLGHQWLDO�3URSHUW\
9DOXHV�ZLWK�6SHFLDO�5HIHUHQFH�WR�$LU�3ROOXWLRQ�µ�5HY��(FRQ��6WDW������������
�������

6KFKHUELFK��6YHWODQD�,���(QYLURQPHQWDO�$PHQLWLHV�DQG�WKH�5HQW�*UDGLHQW�LQ�0RVFRZ�
0DVWHU·V�7KHVLV��1HZ�(FRQRPLF�6FKRRO��0RVFRZ��-XQH�������

;LQJ��<XTLQJ�DQG�&KDUOHV�'��.ROVWDG��´'R�/D[�(QYLURQPHQWDO�5HJXODWLRQV�$WWUDFW
)RUHLJQ�,QYHVWPHQW"�µ�:RUNLQJ�3DSHU��'HSDUWPHQW�RI�(FRQRPLFV��8QLYHUVLW\
RI�&DOLIRUQLD��6DQWD�%DUEDUD��������
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7DEOH�,���(VWLPDWLRQ�5HVXOWV�IRU�*UDLQ�<LHOG�

1RWH���'HSHQGHQW�YDULDEOH�LV�JUDLQV�RXWSXW�SHU�KHFWDUH�SHU�\HDU�E\�REODVW�

Description Variable Estimated
coefficient

t-statistic t-statistic corrected
for

heteroscedasticity
Constant C -17.195 -0.9 -0.93

Land Quality Index I 0.7564 8.67 9.07
Avg Jan Temp AJAN -0.5374 -1.92 -1.85
AJAN * AJAN SQAJAN -0.0088 -1.06 -0.85

Actual Jan Temp JAN 0.9191 4.63 4.91
JAN*JAN SQJAN 0.0161 3.39 3.54

Avg July Temp AJUL -3.181 -1.38 -1.19
AJUL*AJUL SQAJUL 0.0941 1.54 1.26

Actual July Temp JUL 8.1370 3.39 2.96
JUL*JUL SQJUL -0.1852 -3.76 -3.14

Avg Jan Precip ARJAN 0.0459 0.41 0.40
ARJAN*ARJAN SQARJAN 0.0007 0.51 0.53

Actual Jan Precip RJAN -0.1359 -2.53 -3.01
RJAN*RJAN SQRJAN 0.0004 0.73 1.01

Avg July Precip ARJUL -0.0966 -1.07 -1.09
ARJUL*AARJUL SQARJUL 0.0005 0.75 0.74

Actual July Precip RJUL 0.0868 3.14 3.07
RJUL*RJUL SQRJUL -0.0005 -2.99 -2.94

Mineral Fertilizer
Applied Per Hectare

MIN 0.0778 6.23 5.61

Organic Fertilizer
Applied Per Hectare

ORG -0.4435 -2.36 -2.14

Adjusted R2

0.77
Number of
Obs: 188

,QGLFDWHV�VLJQLILFDQFH�DW�����OHYHO�
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)LJXUH����4XDOLWDWLYH�HVWLPDWH�RI�HQYLURQPHQWDO�TXDOLW\�LQ�0RVFRZ�

6RXUFH��6KFKHUELFK���������DGDSWHG�IURP�,]YHVW\D�����$SULO�������QXPEHUV�RQ�PDS
FRUUHVSRQG�WR�WKH�´,QGH[�RI�$WPRVSKHULF�3ROOXWLRQµ��,$3��DW�GLIIHUHQW�SRLQWV�LQ
0RVFRZ�IRU��������7KH�,QGH[�LV�WKH�VXP�RI�VXELQGLFHV�IRU�ILYH�DLU�SROOXWDQWV�ZKHUH
HDFK�VXELQGH[�LV�GHILQHG�DV�WKH�DYHUDJH�FRQFHQWUDWLRQ�GLYLGHG�E\�WKH�PD[LPXP
SHUPLVVLEOH�FRQFHQWUDWLRQ���$Q�,$3�$����LV�´H[WUHPHO\�SROOXWHGµ�����!�,$3�$���LV
SROOXWHG����!�,$3�$����PRGHUDWHO\�SROOXWHG��DQG�,$3�����LV�ORZ�SROOXWLRQ���6FDOH����FP
 ���NP�
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7DEOH�,,� &KDUDFWHULVWLFV�RI�GDWD�VHW�IRU�WZR�EHGURRP�DSDUWPHQWV��1 ������
9DULDEOH 'HVFULSWLRQ 0HDQ 6WG�

'HY�
0LQ 0D[

125' 'XPP\�IRU�1RUWK�SDUW�RI�0RVFRZ ����� ���� � �
:(67 'XPP\�IRU�:HVW�SDUW�RI�0RVFRZ ����� ���� � �
($67 'XPP\�IRU�(DVW�SDUW�RI�0RVFRZ ����� ���� � �
6287+ 'XPP\�IRU�6RXWK�SDUW�RI�0RVFRZ ����� ���� � �
&(175( 'XPP\�IRU�&HQWHU�RI�0RVFRZ ����� ���� � �
( � 'XPP\�IRU�(QY��4XDOLW\�/HYHO��)LJXUH��� ����� ���� � �
( ��� ´ ����� ���� � �
( � ´ ����� ���� � �
( ��� ´ ����� ���� � �
( � ´ ����� ���� � �
( ��� ´ ����� ���� � �
( � (QY��4XDO�'XPP\��� ORZHVW��� KLJKHVW� ����� ���� � �
(&2/2*< 9DOXH�RI�(QY��4XDO��/HYHO��)LJXUH��� ����� ���� � �
',67$1&( 'LVWDQFH�WR�5HG�6TXDUH��NP� ����� ���� ��� ��
7,0( 7LPH�WR�PHWUR�VWDWLRQ��PLQXWHV� ����� ���� � ��
75$163257 ��LI�PHWUR�LQ�ZDONLQJ�GLVWDQFH����RWKHUZLVH ����� ���� � �
/,9,1*
63$&(

/LYLQJ�VSDFH��VTXDUH�PHWHUV ����� ���� �� ��

.,7&+(1
63$&(

.LWFKHQ�VSDFH��VTXDUH�PHWHUV ����� ���� � ��

3+21( ��LI�WHOHSKRQH����RWKHUZLVH ����� ���� � �
35,&( 0RQWKO\�UHQWDO�UDWH��5XEOHV ����� ��� ��� ����
0217+6 1XPEHU�RI�PRQWKV�DGYDQFHG�SD\PHQW�UHT� ����� ���� � ��
(037< ��LI�DSDUWPHQW�HPSW\����RWKHUZLVH ����� ���� � �
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7DEOH�,9� 5HYHDOHG�&RPSDUDWLYH�$GYDQWDJH�,QGLFHV

fertilizers pig iron primary steel aluminum

1992 1993 1994 1992 1993 1994 1992 1993 1994 1992 1993 1994

BELGIUM 1.66 1.60 1.63 0.53 0.58 0.67 3.33 2.94 3.44 1.22 1.17 1.15

CANADA 3.01 3.36 3.33 0.47 0.49 0.41 0.79 0.68 0.52 2.68 2.87 2.95

CHINA 0.10 0.19 0.19 3.76 4.12 3.92 0.52 0.14 0.35 0.21 0.20 0.28

FRANCE 0.45 0.53 0.42 1.22 1.08 0.94 1.23 1.38 1.39 1.01 1.05 1.00

GERMANY 0.73 0.79 0.85 0.57 0.51 0.35 1.12 1.24 1.22 1.08 1.10 1.06

GREECE 1.41 1.48 0.66 2.16 1.48 1.74 4.34 4.48 4.81

INDIA 3.91 6.03 4.69 0.68 1.20 0.70 1.29 0.78 0.80

ITALY 0.27 0.23 0.08 0.34 0.26 0.18 0.61 1.05 0.76 0.62 0.69 0.67

JAPAN 0.10 0.11 0.09 0.19 0.20 0.40 0.65 0.84 0.85 0.28 0.30 0.32

KOREA 0.76 0.91 0.82 3.34 3.13 2.54 0.25 0.27 0.41

NETHERLANDS 2.08 2.03 2.05 0.02 0.49 0.44 0.82 1.05 1.28 1.24 1.24 1.32

NORWAY 2.90 3.69 3.32 8.13 8.81 7.74 0.08 0.10 0.07 6.01 6.42 6.95

POLAND 4.13 2.91 3.54 1.51 1.40 0.91 5.80 3.48 3.85 0.43 0.64 0.58

RUSSIA 14.04 11.43 7.22 9.78 12.67 9.79 4.94 9.32 7.38 3.47 7.07 7.47

SPAIN 0.94 0.68 0.67 0.39 0.29 0.42 0.84 0.91 0.95 0.87 1.04 1.13

SWEDEN 0.46 0.57 0.48 2.79 2.62 2.27 1.32 1.22 1.33 0.86 0.92 0.91

TURKEY 0.81 0.42 0.62 2.66 2.48 2.11 6.63 6.61 7.21 0.55 0.51 0.60

UNITED
KINGDOM

0.32 0.25 0.23 0.61 0.45 0.37 1.00 0.95 0.96 0.77 0.73 0.79

UNITED
STATES

1.68 1.50 1.86 0.31 0.27 0.22 0.21 0.14 0.17 0.82 0.73 0.76
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