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:H H[DPLQH WKH LPSDFW RI WKH LQFRPH GLVWULEXWLRQ LQ D OHVV�GHYHORSHG FRXQWU\�/'&� RQ LWV

SDWWHUQV RI WUDGH� WKURXJK LWV LQqXHQFH RQ KRPH PDUNHW GHPDQG SDWWHUQV� ,Q D OHDUQLQJ�E\�GRLQJ

PRGHO ZLWK QRQ�KRPRWKHWLF SUHIHUHQFHV� ZH VKRZ WKDW LPSRUW VXEVWLWXWLRQ XQGHU ORZ LQHTXDOLW\

JHQHUDWHV PRUH IRFXVHG OHDUQLQJ DQG HQKDQFHV WUDGH SRWHQWLDO PRUH HoHFWLYHO\� ,Q DGGLWLRQ� UHODWLYH

ZDJHV XQGHU WUDGH DUH KLJKHU LQ D ORZ LQHTXDOLW\ /'&� 7KH PRGHO SUHGLFWV WKDW KLJK LQHTXDOLW\ /'&V

DUH PRUH OLNHO\ WR UHPDLQ H[SRUWHUV RI XQVNLOOHG�ORZ�VNLOOHG JRRGV� ZKHUHDV ORZ LQHTXDOLW\ /'&V DUH

PRUH OLNHO\ WR PDWXUH LQWR VLPSOH PDQXIDFWXUHV DQG EH\RQG ^ D SUHGLFWLRQ WKDW LV FRQVLVWHQW ZLWK

ZRUOG WUDGH SDWWHUQV RI /'&V� :H DOVR SUHVHQW GHVFULSWLYH DQG HPSLULFDO HYLGHQFH LQ VXSSRUW RI WKLV

OLQN EHWZHHQ LQFRPH LQHTXDOLW\� GRPHVWLF GHPDQG SDWWHUQV DQG G\QDPLF FRPSDUDWLYH DGYDQWDJH�
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7KLV SDSHU H[DPLQHV WKH UROH RI WKH LQFRPH GLVWULEXWLRQ LQ D GHYHORSLQJ HFRQRP\ LQ VKDSLQJ LWV SDW�

WHUQV RI WUDGH DQG FRPSDUDWLYH DGYDQWDJH� 7KLV LQqXHQFH DULVHV RXW RI WKH LPSDFW WKDW WKH GLVWULEXWLRQ

RI LQFRPH KDV RQ SDWWHUQV RI KRPH PDUNHW GHPDQG� ,Q VWXG\LQJ WKLV LPSDFW� ZH VKRZ KRZ GLoHUHQFHV

LQ LQFRPH LQHTXDOLW\ DoHFW WKH OHDUQLQJ DQG JURZWK SURFHVV LQ GHYHORSLQJ FRXQWULHV� 7KLV OLQN EHWZHHQ

LQFRPH LQHTXDOLW\� GHPDQG DQG OHDUQLQJ DOVR \LHOGV LQWHUHVWLQJ LPSOLFDWLRQV IRU SDWWHUQV RI 1RUWK�6RXWK

WUDGH� :H SURYLGH VXSSRUWLYH HYLGHQFH IURP FURVV�FRXQWU\ UHJUHVVLRQV DQG FURVV FRXQWU\ FRPSDULVRQV�

,Q WKH GHYHORSPHQW OLWHUDWXUH� :�$UWKXU /HZLV ������ HPSKDVL]HG WKH LPSRUWDQFH RI WKH KRPH

PDUNHW OHDUQLQJ H[SHULHQFH LQ H[SDQGLQJ LQGXVWU\ DQG WKH WUDGH SRWHQWLDO RI D GHYHORSLQJ HFRQRP\�

��?,I WKH GRPHVWLF PDUNHW LV WRR VPDOO� LW LV VWLOO SRVVLEOH WR VXSSRUW DQ LQGXVWULDO VHFWRU E\ H[SRUWLQJ

PDQXIDFWXUHV DQG LPSRUWLQJ IRRG DQG UDZ PDWHULDOV� %XW LW LV KDUG WR EHJLQ LQGXVWULDOL]DWLRQ E\ H[SRUWLQJ

PDQXIDFWXUHV� 8VXDOO\ RQH EHJLQV E\ VHOOLQJ LQ D IDPLOLDU DQG SURWHFWHG KRPH PDUNHW DQG PRYHV RQ WR H[SRUWLQJ

RQO\ DIWHU RQH KDV OHDUQW WR PDNH RQH
V FRVWV FRPSHWLWLYH�� �

,Q WKLV SDSHU� ZH EHJLQ E\ WDNLQJ WKLV YLHZ RI /HZLV VHULRXVO\� 2XU pUVW EDVLF SUHPLVH WKHQ� LV

WKDW� D GHYHORSLQJ HFRQRP\� E\ VLPSO\ RSHQLQJ XS LWV GRRUV WR WUDGH� GRHV QRW DXWRPDWLFDOO\ VHH D

ODUJH VXUJH LQ LWV PDQXIDFWXUHG H[SRUWV WR WKH ZRUOG PDUNHW� 7R WUDGH FRPSHWLWLYHO\ LQ VXFK JRRGV�

LW PXVW pUVW DFKLHYH D GHJUHH RI LQGXVWULDO PDWXULW\ WKURXJK OHDUQLQJ H[SHULHQFH JDLQHG LQ DFWXDO

SURGXFWLRQ� 7KLV DUJXPHQW KDV EHHQ PDGH� HDUO\ RQ� LQ WKH GHYHORSPHQW OLWHUDWXUH RQ LQIDQW LQGXVWU\

SURWHFWLRQ�� 7KLV LV ZKHUH WKH LQqXHQFH RI WKH KRPH PDUNHW DULVHV� ,W LV WKH QDWXUDO OHDUQLQJ JURXQG

ZKHUH GRPHVWLF SURGXFHUV PXVW EH DEOH WR VXFFHVVIXOO\ PDUNHW WKHLU RXWSXW EHIRUH WKH\ FDQ PHHW

LQWHUQDWLRQDO VWDQGDUGV�

%XW GRPHVWLF SURGXFHUV PXVW SURGXFH JRRGV WKDW FDWHU WR GHPDQG SDWWHUQV LQ WKH KRPH PDUNHW�

,W IROORZV WKDW WKH OHDUQLQJ H[SHULHQFH WKDW $UWKXU /HZLV WDONV DERXW PXVW ODUJHO\ EH VKDSHG E\ DQ

/'&
V KRPH PDUNHW GHPDQG SDWWHUQ� 7KDW DQ HFRQRP\
V KRPH PDUNHW GHPDQG SDWWHUQV PXVW JUHDWO\

LQqXHQFH LWV WUDGH SDWWHUQV� LV RXU VHFRQG EDVLF SUHPLVH ^ DOVR NQRZQ DV WKH /LQGHU K\SRWKHVLV� ,Q KLV

DQDO\VLV� /LQGHU IXUWKHU QRWHG WKDW GLoHUHQFHV LQ LQFRPH OHYHOV DFURVV FRXQWULHV PXVW DOVR DoHFW WKHLU

WUDGH SDWWHUQV� 7KLV LV EHFDXVH LQGLYLGXDO FRQVXPSWLRQ SDWWHUQV WHQG WR YDU\ E\ LQFRPH OHYHO ^ RU LQ

RWKHU ZRUGV� FRQVXPSWLRQ SUHIHUHQFHV DUH QRQ�KRPRWKHWLF�

�3D J H � � � LELG� ,WD OLF V D UH PLQH �

�:H UH IH U WR WKLV OLWH UD WXUH OD WH U LQ WKLV LQWUR GXF WLR Q�
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2XU SRLQW RI GHSDUWXUH LQ WKLV SDSHU LV DV IROORZV� ,I SUHIHUHQFHV DUH QRQ�KRPRWKHWLF� WKHQ LW LV QRW

RQO\ GLoHUHQFHV LQ LQFRPH OHYHOV DFURVV FRXQWULHV WKDW FDQ LQqXHQFH WUDGH SDWWHUQV� GLoHUHQFHV LQ WKH

LQLWLDO GLVWULEXWLRQ RI ZHDOWK ZRXOG DoHFW WUDGH SDWWHUQV DV ZHOO� :H QRZ HODERUDWH�

$V (QJHO
V ODZ SRLQWV RXW� ULFKHU DJHQWV VSHQG D GHFUHDVLQJ IUDFWLRQ RI WKHLU LQFRPH RQ VXEVLVWHQFH

JRRGV� %XW IXUWKHU� DV .LQGHOEHUJHU������ REVHUYHV ?(QJHO
V ODZ LV QRW MXVW D ODZ DERXW IRRG��LW LV

D PRUH JHQHUDO ODZ RI FRQVXPSWLRQ�� $V LQGLYLGXDOV JHW ULFKHU� WKH\ GR QRW VSHQG WKHLU DGGLWLRQDO

LQFRPH VLPSO\ RQ JHWWLQJ PRUH RI H[LVWLQJ JRRGV� WKH\ EX\ QHZ DQG PRUH VRSKLVWLFDWHG JRRGV DQG

WKXV FRQVXPH D ZLGHU UDQJH RI JRRGV� 7KLV VXJJHVWV KRZ WKH GLVWULEXWLRQ RI LQFRPH PXVW PDWWHU IRU

GHPDQG SDWWHUQV� )RU D JLYHQ OHYHO RI SHU FDSLWD LQFRPH� ORZ LQHTXDOLW\ LPSOLHV WKDW GHPDQG SDWWHUQV

DUH UHODWLYHO\ KRPRJHQRXV DFURVV DJHQWV� KHQFH PDUNHW GHPDQG LV FRQFHQWUDWHG RYHU D VKRUWHU UDQJH

RI OHVV VRSKLVWLFDWHG VHFWRUV� 8QGHU KLJK LQFRPH LQHTXDOLW\� KRZHYHU� WKH ULFK FRQVXPH D PXFK JUHDWHU

UDQJH RI JRRGV WKDQ WKH SRRU� +HQFH PDUNHW GHPDQG LV VSUHDG PRUH WKLQO\� EXW RYHU D ZLGH UDQJH RI

VHFWRUV ^ RI ORZ� PHGLXP DQG KLJK OHYHOV RI VRSKLVWLFDWLRQ� &RQVLGHU DQ LQLWLDO SKDVH RI SURWHFWLRQ� VD\

XQGHU D SROLF\ RI LPSRUW VXEVWLWXWLRQ� $V WHFKQRORJ\ YDULHV JUHDWO\ DFURVV OHVV DQG PRUH VRSKLVWLFDWHG

VHFWRUV� WKHVH GLoHUHQFHV LQ GHPDQG JHQHUDWH ZLGHO\ GLoHUHQW SURGXFWLRQ DQG OHDUQLQJ H[SHULHQFHV

XQGHU SURWHFWLRQ� DFURVV GHYHORSLQJ FRXQWULHV� ,W LV WKLV OLQN EHWZHHQ LQLWLDO LQFRPH LQHTXDOLW\� KRPH

PDUNHW GHPDQG DQG DQ HFRQRP\
V OHDUQLQJ H[SHULHQFH WKDW ZH DGGUHVV LQ WKLV SDSHU�

)RU D JLYHQ OHYHO RI SHU FDSLWD LQFRPH� ZH VKRZ WKDW GHPDQG SDWWHUQV LQ DQ /'& ZLWK ORZ LQLWLDO

LQHTXDOLW\ DUH PRUH FRQGXFLYH WR IRFXVHG OHDUQLQJ LQ ORZ DQG PHGLXP WHFKQRORJ\ VHFWRUV� 2XU EDVLF

UHVXOW LV WKDW� VXFK OHDUQLQJ UHVXOWV LQ D KLJKHU OHYHO RI ZDJHV� DQG HQKDQFHV WKH WUDGH SRWHQWLDO LQ

D ORZ LQHTXDOLW\ /'&� ,Q FRQWUDVW� KLJK LQHTXDOLW\ UHVXOWV LQ GRPHVWLF GHPDQG IRU D ZLGHU UDQJH RI

JRRGV� EXW GHPDQG LV VSUHDG PRUH WKLQO\ DFURVV WKHVH VHFWRUV� 6LQFH WKH OHDUQLQJ SURFHVV GHSHQGV

RQ WKH DFWXDO H[WHQW RI RXWSXW�RU SURGXFWLRQ H[SHULHQFH�� OHDUQLQJ LV DOVR GLoXVHG RYHU D ZLGH UDQJH

RI ORZ DQG KLJK WHFKQRORJ\ VHFWRUV� 7KLV KLQGHUV WKH HFRQRP\
V DELOLW\ WR FRPSHWH HoHFWLYHO\ LQ WKH

LQWHUQDWLRQDO PDUNHW�

:H DOVR FRQVLGHU WUDGH SDWWHUQV LQ D C1RUWK�6RXWK�6RXWK
 ZRUOG ^ WUDGH EHWZHHQ D '& DQG WZR

/'&V� WKH ODWWHU ZLWK GLoHUHQW LQLWLDO GLVWULEXWLRQV RI LQFRPH� :H VKRZ WKDW WKHLU OHDUQLQJ SDWWHUQV

UHVXOW LQ D ZRUOG ZKHUH KLJK�LQHTXDOLW\ /'&V UHPDLQ SURGXFHUV �DQG H[SRUWHUV� RI WKH OHDVW VRSKLVWL�

FDWHG JRRGV� ZKLOH ORZ�LQHTXDOLW\ /'&V JUDGXDWH WR H[SRUWLQJ JRRGV LQ WKH LQWHUPHGLDWH WHFKQRORJ\

UDQJH� '&V FRQWLQXH WR SURGXFH DQG H[SRUW WKH PRVW VRSKLVWLFDWHG JRRGV� :H SUHVHQW D GLVFXVVLRQ

RI WKH SDWWHUQV RI LQGXVWULDOL]DWLRQ DQG VSHFLDOL]DWLRQ WKDW HPHUJHG LQ YDULRXV GHYHORSLQJ FRXQWULHV�

IROORZLQJ HSLVRGHV RI LPSRUW VXEVWLWXWLRQ EHWZHHQ WKH ����V DQG WKH HDUO\ ����V� 2XU DQDO\VLV DERYH
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SURYLGHV DQ H[SODQDWLRQ IRU ZK\ WKH RXWFRPHV RI LPSRUW VXEVWLWXWLRQ SROLFLHV GLoHUHG ZLGHO\ DFURVV

WKHVH FRXQWULHV ^ UDLVLQJ H[SRUW SRWHQWLDO VLJQLpFDQWO\ LQ VRPH FRXQWULHV� ZKLOH KDYLQJ OLWWOH LPSDFW LQ

RWKHU FDVHV�

2XU PRGHO WLHV WRJHWKHU WZR LPSRUWDQW VWUDQGV RI WKH WUDGH DQG GHYHORSPHQW OLWHUDWXUH� 7KH pUVW

LV DERXW WKH HoHFW RI QRQ�KRPRWKHWLF SUHIHUHQFHV RQ WUDGH SDWWHUQV DQG JURZWK� ,Q WKH GHYHORSPHQW

OLWHUDWXUH� RXU ZRUN LV UHODWHG WR (VZDUDQ DQG .RWZDO������ ZKLFK VKRZV ZK\� ZLWK QRQ�KRPRWKHWLF

SUHIHUHQFHV� /'&V H[SRUWLQJ PDQXIDFWXUHV DUH PRUH VXFFHVVIXO LQ UDLVLQJ UHDO ZDJHV LQ WKHLU HFRQRP\ DV

FRPSDUHG WR WKRVH H[SRUWLQJ SULPDU\ JRRGV� :KLOH RXU PRGHO JHQHUDWHV D VLPLODU HoHFW ZLWK UHJDUG WR

ZDJHV� LW DOVR VKRZV WKDW LQLWLDO LQHTXDOLW\ SOD\V D VLJQLpFDQW UROH LQ GHWHUPLQLQJ WKLV DELOLW\ RI /'&V

WR H[SRUW PDQXIDFWXUHV� DV RSSRVHG WR SULPDU\ JRRGV� 7KH WUDGH OLWHUDWXUH XVHV QRQ�KRPRWKHWLF

SUHIHUHQFHV WR VKRZV KRZ GLoHUHQFHV LQ WKH OHYHO RI LQFRPH DFURVV FRXQWULHV FDQ H[SODLQ WUDGH SDWWHUQV�

0DUNXVHQ������ XVHV LW WR H[SODLQ WKH REVHUYHG SDWWHUQV RI LQWUD DQG LQWHU�LQGXVWU\ WUDGH� ZKLOH

+XQWHU������ HVWLPDWHV WKDW VXFK SUHIHUHQFHV PD\ DFFRXQW IRU DV PXFK DV D TXDUWHU RI LQWHU�LQGXVWU\

WUDGH qRZV�� ,Q FRQWUDVW WR WKLV IRFXV RQ LQFRPH OHYHO� ZH H[DPLQH KRZ GLoHUHQFHV LQ WKH GLVWULEXWLRQ

RI ZHDOWK ZLWKLQ /'&V DW VLPLODU LQFRPH OHYHOV FDQ DoHFW WUDGH SDWWHUQV��

7KH VHFRQG VWUDQG RI WKH OLWHUDWXUH WKDW WLHV LQ ZLWK RXUV DGGUHVVHV LVVXHV RI OHDUQLQJ�E\�GRLQJ�

LQIDQW LQGXVWU\ SURWHFWLRQ DQG LPSRUW VXEVWLWXWLRQ LQ D WUDGH FRQWH[W� 6RPH HDUO\ ZRUN LQ WKLV DUHD

LQFOXGHV %DUGKDQ������ DQG &OHPKRXW DQG :DQ������� 0RUH UHFHQWO\� SDSHUV E\ <RXQJ������ DQG

6WRNH\������ XVH PXOWL�JRRG� G\QDPLF PRGHOV RI OHDUQLQJ�E\�GRLQJ WR DGGUHVV TXHVWLRQV RI WUDGH�

HFRQRPLF JURZWK DQG ZHOIDUH� +RZHYHU� WKHVH SDSHUV DVVXPH WKDW DJHQWV LQ ULFK DQG SRRU FRXQWULHV

DOO SUHIHU WKH VDPH VHW RI JRRGV� LUUHVSHFWLYH RI WKHLU LQFRPH OHYHO� KHQFH VHFWRUDO GHPDQG DV\PPHWULHV

SOD\ QR UROH LQ LQqXHQFLQJ OHDUQLQJ SDWWHUQV� ,Q <RXQJ������� VHWWLQJ DVLGH VWDWLF JDLQV IURP WUDGH� DQ

/'& DOZD\V EHQHpWV IURP DXWDUN\� EHFDXVH LWV OHDUQLQJ H[SHULHQFH LQFUHDVHV LWV JURZWK� 7KLV GRHV QRW

VHHP WR EH WUXH� FRQVLGHULQJ WKDW LPSRUW VXEVWLWXWLRQ VWUDWHJLHV LQ VHYHUDO /'&V KDYH QRW HQWLUHO\ EHHQ

VXFFHVVIXO LQ UDLVLQJ WKHLU H[SRUW SRWHQWLDO LQ PDQXIDFWXUHV� ,Q NHHSLQJ ZLWK WKLV UHDOLW\� WKH SUHVHQW

SDSHU VKRZV WKDW GXH WR GLoHUHQFHV LQ WKHLU GRPHVWLF GHPDQG SDWWHUQV� WKH OHDUQLQJ H[SHULHQFH XQGHU

DXWDUN\ SURWHFWLRQ FDQ EH YHU\ GLoHUHQW IRU /'&V ZLWK GLoHUHQW LQLWLDO LQFRPH GLVWULEXWLRQV� ,Q PDNLQJ

� ) R U R WKH U WKH R UH WLF D O D QD O\ VH V R I WKH H oH F W R I QR Q�KR PR WKH WLF SUH IH UH QF H V R Q WUD GH � VH H 7 KXUVE\ D QG 7 KXUVE\ �� � � � ��

0 D UN XVH Q D QG + XQWH U�� � � � ��
� $ UH F H QW SD SH U WKD W IR F XVH V R Q WKH LPSD F W R I WKH D VVH W GLVWULEXWLR Q R Q WUD GH LV *UR VVPD Q D QG 0 D J J L�� � � � �� ,W

H [ D PLQH V WKH H oH F W R I WKH GLVWULEXWLR Q R I KXPD Q F D SLWD O Z LWKLQ D F R XQWU\ R Q LWV WUD GH SD WWH UQV� ,Q WKH SUH VH QW SD SH U WR R �

Z H PR GH O LQH T XD OLW\ LQ WH UPV R I GLoH UH QF H V LQ LQGLY LGXD O KXPD Q F D SLWD O H QGR Z PH QW� + R Z H Y H U� LQ WKH LU SD SH U� WKH H oH F W

R Q WUD GH SD WWH UQV D ULVH V EH F D XVH R I SUR GXF WLR Q F R PSOH PH QWD ULWLH V� Z KH UH D V LQ R XUV� LW LV WKUR XJ K GH PD QG SD WWH UQV�
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WKLV SRLQW� ZH WKXV IRUJH D OLQN EHWZHHQ WKH WUDGH OLWHUDWXUH RQ UROH RI KRPH PDUNHW GHPDQG DQG WKDW

RQ SURWHFWLRQ DQG OHDUQLQJ�E\�GRLQJ�

7KH SDSHU LV RUJDQL]HG DV IROORZV� 6HFWLRQ � OD\V RXW WKH PRGHO� 6HFWLRQ � GHVFULEHV WKH WUDGH HTXL�

OLEULXP DQG DQDO\]HV WKH LPSDFW RI LQLWLDO GLoHUHQFHV LQ WKH DVVHW GLVWULEXWLRQ� 6HFWLRQ � GLVFXVVHV WKH

LPSOLFDWLRQV RI RXU DQDO\VLV IRU WUDGH LQ D 1RUWK�6RXWK�6RXWK ZRUOG� 6HFWLRQ � H[DPLQHV VRPH HYLGHQFH

RQ WKH FKDQJHV LQ WUDGH SDWWHUQV DFURVV GHYHORSLQJ FRXQWULHV ZLWK GLoHUHQW LQLWLDO DVVHW GLVWULEXWLRQV

RYHU WKH ODVW WKUHH GHFDGHV� 6HFWLRQ � FRQFOXGHV�

� � 
� � ����

:H FRQVLGHU D 1RUWK�6RXWK ZRUOG ZKHUH SURGXFWLRQ WHFKQRORJ\ LV 5LFDUGLDQ DQG KXPDQ FDSLWDO LV WKH

RQO\ LQSXW� 7KH WRWDO VWRFN RI KXPDQ FDSLWDO LQ WKH 1RUWK LV +e DQG LQ WKH 6RXWK�LW LV +� ZKHUH

+e ! +�

7KH 6RXWK KDV D FRQWLQXXP RI DJHQWV L� UDQNHG DORQJ WKH >�� �@ FRQWLQXXP LQ LQFUHDVLQJ RUGHU RI

WKHLU KXPDQ FDSLWDO HQGRZPHQW� K�L�� 7KH GLVWULEXWLRQ RI HQGRZPHQWV LQ WKH 1RUWK LV WDNHQ WR EH

p[HG RYHU WLPH�

$V PHQWLRQHG LQ WKH LQWURGXFWLRQ� ZH WDNH VHULRXVO\ /HZLV
 YLHZ WKDW D GHYHORSLQJ FRXQWU\ PXVW

pUVW JDLQ SURGXFWLRQ H[SHULHQFH LQ WKH KRPH PDUNHW EHIRUH EHJLQQLQJ WR H[SRUW� +HQFH WKHUH DUH WZR

VWDJHV LQ WKH PRGHO ^ CSUH�WUDGH
 DQG CWUDGH
� 3URGXFWLRQ H[SHULHQFH LQ WKH SUH�WUDGH VWDJH DoHFWV

HTXLOLEULXP RXWFRPHV LQ WKH WUDGH VWDJH� 2XU IRFXV� KRZHYHU� LV RQ WKH HoHFWV RQ WKH WUDGH VWDJH�

3URGXFWLRQ

7KHUH LV D FRQWLQXXP RI JRRGV [ DORQJ WKH LQWHUYDO >����� 7KH SURGXFWLRQ IXQFWLRQ H[KLELWV

FRQVWDQW UHWXUQV WR VFDOH LQ WKH ORQH LQSXW� KXPDQ FDSLWDO�

T�[�  $�[��+�[� ���

ZKHUH T�[� VWDQGV IRU WKH TXDQWLW\ RI JRRG [ WKDW LV SURGXFHG� $�[� WKH WHFKQRORJ\ SDUDPHWHU IRU

JRRG [ DQG +�[� WKH TXDQWLW\ RI KXPDQ FDSLWDO GHYRWHG WR SURGXFLQJ JRRG [�

,QVHUW )LJXUH , KHUH

7KH 1RUWK LV DVVXPHG WR KDYH DWWDLQHG WKH PD[LPXP SRVVLEOH SURGXFWLYLW\ �RU EHVW SUDFWLFH� LQ DOO

VHFWRUV� :H VHW LWV SURGXFWLYLW\ FRHrFLHQWV � $�[�  � IRU DOO [� 7KH 6RXWK ODJV EHKLQG� LWV JDS IURP

�



EHVW SUDFWLFH LV WDNHQ WR EH LQFUHDVLQJ LQ WKH LQGH[ RI WKH JRRG�[� 7KXV� $�[� ! � IRU DOO [� DQG

$��[� x �� 7KHUH LV ERXQGHG OHDUQLQJ�E\�GRLQJ ZLWKLQ LQGLYLGXDO VHFWRUV RI WKH HFRQRP\� 7KH KLJKHU

WKH SUH�WUDGH RXWSXW OHYHO LQ DQ\ VHFWRU [� T��[�� WKH JUHDWHU WKH LQFUHDVH LQ SURGXFWLYLW\ LQ WKDW VHFWRU�

VXEMHFW WR DQ XSSHU ERXQG RQ WKH SURGXFWLYLW\ OHYHO DW RQH� ,I ZH GHQRWH 6RXWKHUQ SURGXFWLYLW\ XQGHU

WUDGH E\ $�[�� LW GHSHQGV SRVLWLYHO\ RQ WKH SUH�WUDGH RXWSXW� T��[��

$�[� u $�T��[�� ���

6LQFH WKH 1RUWK KDV DOUHDG\ DWWDLQHG WKH PD[LPXP SURGXFWLYLW\ LQ DOO VHFWRUV� QR IXUWKHU OHDUQLQJ

RFFXUV WKHUH�� ,Q WKH 6RXWK� LQFUHDVHV LQ SURGXFWLYLW\ LQ VHFWRUV IRU ZKLFK GHPDQG KDV EHHQ VDWLDWHG

IUHHV XS KXPDQ FDSLWDO UHVRXUFHV WR EH HPSOR\HG LQ VHFWRUV IXUWKHU DORQJ WKH FRQWLQXXP�

3UHIHUHQFHV

$JHQWV KDYH OH[LFRJUDSKLF SUHIHUHQFHV RYHU WKH JRRGV DORQJ WKH >���� FRQWLQXXP� +HQFH WKH\

FRQVXPH LQ VHULDO RUGHU� VWDUWLQJ IURP JRRG �� XQWLO WKHLU LQFRPH UXQV RXW� 7KXV ULFKHU DJHQWV FRQVXPH

DOO WKH JRRGV WKDW SRRUHU DJHQWV GR� DQG PRUH��

:H FDQ ZULWH RXW DQ LQGLYLGXDO L
V EXGJHW FRQVWUDLQW DV �

=
[�L�

�
S�[�F�[�G[  K�L��Z ���

ZKHUH S�[� LV WKH SULFH RI JRRG [� F�[� LV WKH TXDQWLW\ FRQVXPHG� K�L� LV WKH KXPDQ FDSLWDO HQGRZPHQW RI

DJHQW L DQG Z�WKH UDWH RI UHWXUQ RQ KXPDQ FDSLWDO� FRPSHWLWLYHO\ GHWHUPLQHG LQ WKH PDUNHW IRU KXPDQ

FDSLWDO� 7KH ULJKW KDQG VLGH�5+6� RI ��� GHQRWHV HDUQLQJV RI DJHQW L DQG WKH OHIW KDQG VLGH�/+6�

GHQRWHV KLV H[SHQGLWXUH RQ YDULRXV JRRGV� VHTXHQWLDOO\ IURP ]HUR WR KLV PDUJLQDO JRRG� [�L�� 1RWH WKDW

F�[� LV D JLYHQ TXDQWLW\ RI FRQVXPSWLRQ IRU HDFK JRRG [� LW LV QRW HQGRJHQRXVO\ GHWHUPLQHG LQ WKLV

� 7 KH D VVXPSWLR QV R Q SUR GXF WLR Q F R H rF LH QWV F D SWXUH WKH ID F W WKD W WKH UH OD WLY H J D S EH WZ H H Q WKH 1 R UWK D QG WKH 6R XWK

LV J UH D WH U LQ KLJ KH U WH F KQR OR J \ VH F WR UV� 7 KH D VVXPSWLR Q R I QR OH D UQLQJ LQ WKH 1 R UWK LV WKXV PH UH O\ D PD WWH U R I D QD O\ WLF D O

F R QY H QLH QF H � D QG GR H V QR W LPSLQJ H R Q WKH UH VXOWV LQ D Q\ Z D \ �
� $ XWLOLW\ IXQF WLR Q WKD W J H QH UD WH V VXF K D VH T XH QWLD O GH PD QG SD WWH UQ PXVW KD Y H WKH SUR SH UW\ WKD W PD UJ LQD O XWLOLW\

LV GH F UH D VLQJ LQ WKH LQGH [ R I WKH J R R G� 6LQF H ULF KH U D J H QWV F R QVXPH D OR QJ H U UD QJ H R I J R R GV WKD Q SR R UH U D J H QWV� WKLV

Z R XOG D OVR LPSO\ WKD W WR WD O XWLOLW\ LV LQF UH D VLQJ D QG F R QF D Y H LQ D Q D J H QW
V H QGR Z PH QW� 0 XUSK\ � 6KOH LIH U D QG 9 LVKQ\

�� � � � � SUR SR VH D XWLOLW\ IXQF WLR Q WKD W \ LH OGV WKH D ER Y H GH PD QG SD WWH UQ� 8  H
>b
5
�

�

� bT � [� � � [G[�
5

�

�

� T � [� � � [G[@
� ,Q WKLV

IXQF WLR Q� T�[� LV R QH LI J R R G [ LV F R QVXPH G� D QG ] H UR LI LW LV QR W� 7 KH PD UJ LQD O XWLOLW\ R I J R R G [ LV � [�� VR OR Z H U LQGH [

J R R GV D UH PR UH GH VLUD EOH � 7 KLV IXQF WLR Q \ LH OGV D F D VH Z KH UH F�[�  IR U D OO [� :KLOH Z H KD Y H D VVXPH G D VWULF W VH T XH QWLD O

F R QVXPSWLR Q VWUXF WXUH KH UH � WKH UH VXOWV R I WKH PR GH O Z R XOG KR OG D V OR QJ D V WKH IUD F WLR Q VSH QW R Q OR Z H U LQGH [ J R R GV

GH F UH D VH V Z LWK LQF R PH �

�



PRGHO� [�L� LV WKH PRVW VRSKLVWLFDWHG JRRG FRQVXPHG E\ DJHQW L��

7KLV FRPSOHWHV RXU GHVFULSWLRQ RI HQGRZPHQWV� SURGXFWLRQ DQG SUHIHUHQFHV� *LYHQ WKH SUHIHUHQFH

VWUXFWXUH� WKH HQGRZPHQW GLVWULEXWLRQ GHWHUPLQHV WKH GHPDQG SDWWHUQV IRU YDULRXV JRRGV _ DQG KHQFH

WKH GHPDQG FXUYH IRU KXPDQ FDSLWDO� 7KH LQWHUVHFWLRQ RI WKLV GHPDQG FXUYH ZLWK WKH �p[HG� VXSSO\

FXUYH RI KXPDQ FDSLWDO GHWHUPLQHV WKH PDUNHW�FOHDULQJ ZDJH UDWH WKDW GHVFULEHV WKH ODERU PDUNHW

HTXLOLEULXP�

7KH LQLWLDO HQGRZPHQW GLVWULEXWLRQ �ZKLFK ZH GHQRWH E\ K�� KDV WZR HoHFWV RQ WKH JRRGV PDUNHW

RXWFRPHV� )LUVW� DV VHHQ LQ )LJXUH ,,,� LW DoHFWV WKH GHPDQG �DQG KHQFH SUH�WUDGH HTXLOLEULXP RXWSXW�

DFURVV VHFWRUV � ,I WKH HQGRZPHQW GLVWULEXWLRQ LV UHODWLYHO\ HTXDO� WKH UDQJH RI JRRGV GHPDQGHG LQ

WKH HFRQRP\ LV QDUURZHU� EXW WKH WRWDO GHPDQG IRU DQ\ LQGLYLGXDO JRRG LQ WKLV UDQJH LV ODUJH� ,I

WKH GLVWULEXWLRQ LV UHODWLYHO\ XQHTXDO� D ZLGHU UDQJH RI JRRGV LV GHPDQGHG� EXW WKH WRWDO GHPDQG

IRU HDFK LQGLYLGXDO JRRG LV ORZHU� 7KH UDQJH RI JRRGV FRQVXPHG ULVHV ZLWK LQFRPH �JLYHQ VHTXHQWLDO

FRQVXPSWLRQ�� KHQFH� ZH FDQ ZULWH WKH WRWDO FRQVXPSWLRQ GHPDQG IRU DQ\ VHFWRU [ DV T��[�  �� b

L�[���F�[�� ZKHUH L�[� LV WKH SRRUHVW DJHQW ZKR FRQVXPHV JRRG [� L�[� LV QRQ�GHFUHDVLQJ LQ [� DQG LW

PXVW GHSHQG RQ K��

3UH�WUDGH RXWSXW OHYHOV T��[� DOVR LQGXFH SURGXFWLYLW\ FKDQJHV DFURVV GLoHUHQW VHFWRUV LQ SHULRG ��

WKURXJK COHDUQLQJ�E\�GRLQJ
� $V VHHQ LQ )LJXUH ,,,� GLoHUHQW LQLWLDO GLVWULEXWLRQV PXVW LQGXFH GLoHUHQW

SDWWHUQV RI SURGXFWLYLW\ ZKHQ WKH 6RXWK WUDGHV� 7KH HFRQRP\ ZLWK ORZHU LQLWLDO LQHTXDOLW\ VKRXOG

VHH D ELJJHU LQFUHDVH LQ SURGXFWLYLW\ LQ WKH OHVV�VRSKLVWLFDWHG VHFWRUV� ZKHUH LW LV DOVR FORVHU WR EHVW

SUDFWLFH�

7R FDSWXUH WKH WZR HoHFWV PHQWLRQHG DERYH� ZH PRGHO DOWHUQDWLYH LQLWLDO GLVWULEXWLRQV LQ WKH 6RXWK

LQ WKH IRUP RI D PHDQ�SUHVHUYLQJ UHGXFWLRQV LQ WKH KXPDQ FDSLWDO GLVWULEXWLRQ K �WR GHSLFW JUHDWHU

HTXDOLW\�� :H H[DPLQH WKH LPSDFW RI WKH UHVXOWLQJ GLoHUHQFHV ^ LQ GHPDQG SDWWHUQV DQG SURGXFWLYLW\

SDWWHUQV ^ RQ WUDGH RXWFRPHV XVLQJ WZR FULWHULD�

� ) UR P R XU GH VF ULSWLR Q R I SUR GXF WLR Q D QG SUH IH UH QF H V� LW LV F OH D U WKD W Z H D VVXPH D F R UUH VSR QGH QF H EH WZ H H Q WKH R UGH U

LQ Z KLF K J R R GV D UH F R QVXPH G� D QG WKH LU OH Y H O R I WH F KQR OR J LF D O VR SKLVWLF D WLR Q� %UR D GO\ � WKLV GH VF ULSWLR Q GR H V PD WF K WKH

PD QQH U LQ Z KLF K F R QVXPSWLR Q F KD QJ H V R Y H U WKH F R XUVH R I J UR Z WK LQ D Q H F R QR P\ � . LQGH OEH UJ H U�� � � � � H F KR H V WKLV SR LQW

R I Y LH Z � C2OG J R R GV KD Y H OR Z LQF R PH H OD VWLF LWLH V LQ ULF K VR F LH WLH V����7 R VXVWD LQ J UR Z WK� WKH R OG H F R QR PLH V PXVW PR Y H R Q

WR QHZ JRRGV ZLWK KLJK LQFRPH HODV WLFLWLHV � DQG WHFKQRORJLHV QRW \HW LQ WKH SURFHV V RI DGRSWLRQ LQ LPSRUWLQJ FRX QWULHV �


�,WD OLF V D UH PLQH �� $ VLPLOD U D VVXPSWLR Q LV D OVR PD GH LQ 0 D UN XVH Q�� � � � ��
� 7 KLV F D Q EH VH H Q XVLQJ H T XD WLR Q�� �� ) R U H Y H U\ [� S�[�  �Z $�[��� J LY H Q SH UIH F W F R PSH WLWLR Q D QG & R QVWD QW 5H WXUQV

WR 6F D OH �& 56� LQ SUR GXF WLR Q� + H QF H � WKH PD UJ LQD O J R R G [�L� F R QVXPH G E\ H D F K D J H QW L GH SH QGV R Q KLV KXPD Q F D SLWD O

H QGR Z PH QW� K�L�� 7 KLV LPSOLH V WKD W L�[� GH SH QGV R Q K IR U H Y H U\ [�

�



�� 7KH UDQJH RI JRRGV H[SRUWHG E\ WKH 6RXWK XQGHU WUDGH�

,Q WKH 6RXWK� WKH SURGXFWLYLW\ FRHrFLHQWV $�[� DUH GHFOLQLQJ LQ WKH LQGH[ RI WKH JRRG� KHQFH LWV

FRPSDUDWLYH DGYDQWDJH OLHV LQ WKH JRRGV DW WKH ORZHU HQG RI WKH UDQJH >����� 7KH 6RXWK PXVW

WKHUHIRUH H[SRUW D EDQG RI JRRGV� >�� A[@� A[ EHLQJ WKH FXW�Ro H[SRUW VHFWRU�

�� 7KH HTXLOLEULXP ZDJH XQGHU WUDGH� UHODWLYH WR WKH 1RUWK

6LQFH KXPDQ FDSLWDO LV WKH RQO\ LQSXW WR SURGXFWLRQ� ZDJH LV WKH VROH PRGH RI LQFRPH� :H GHQRWH

ZDJH LQ WKH 6RXWK� UHODWLYH WR WKDW LQ WKH 1RUWK E\ Z�� $ KLJKHU Z WKHUHIRUH LPSOLHV EHWWHU WHUPV

RI WUDGH IRU WKH 6RXWK�

:H VKDOO DOVR EULHq\ H[DPLQH WKH ZHOIDUH LPSOLFDWLRQV RI WKH WUDGH SDWWHUQV WKDW HPHUJH XQGHU

DOWHUQDWLYH GLVWULEXWLRQV�

� � 
� � � ��� � ��
�
�� 
��

/HW XV pUVW GHVFULEH WKH 1RUWK�6RXWK WUDGH HTXLOLEULXP�

:H GHpQH WKH KXPDQ FDSLWDO FRQWHQW RI WKH GRPHVWLF SXUFKDVHV RI JRRGV RYHU WKH UDQJH >�� N@ E\

DQ\ LQGLYLGXDO DV n�N�� )XUWKHU� ne��� GHQRWHV WKH KXPDQ FDSLWDO HPERGLHG LQ WKH H[SRUWV WR WKH

1RUWK� :H FDQ H[SUHVV WKHVH DV IROORZV�

n�N� u

=
N

�

F�[�

$�[�
G[

ne�A[� u

= A[

�

(�[�

$�[�
G[

ZKHUH (�[� GHQRWHV WKH TXDQWLW\ RI H[SRUWV IRU JRRG [ � >�� A[@� $V ZLWK F�[�� (�[� LV D JLYHQ IXQFWLRQ�

DULVLQJ IURP WKH HQGRZPHQW GLVWULEXWLRQ LQ WKH 1RUWK�

*LYHQ SHUIHFW FRPSHWLWLRQ LQ DOO VHFWRUV� WKH 6RXWK H[SRUWV ORZHU�HQG JRRGV LQ HTXLOLEULXP� VWDUWLQJ

DW �� :H GHQRWH LWV UDQJH RI H[SRUWV E\ >�� A[@�

,QVHUW )LJXUH ,, KHUH

7KH SULFH S�[� IRU [ x A[ LQ WKH ZRUOG HFRQRP\ LV HTXDO WR S6�[�� ZKLFK ZRXOG EH WKH DXWDUN\ SULFH

RI WKHVH JRRGV LQ WKH 6RXWK� )RU JRRGV VXFK WKDW [ ! A[� S�[�  S1 �[�  �� ZKHUH S1 �[� ZRXOG EH WKH

DXWDUN\ SULFH LQ WKH 1RUWK� DV VKRZQ LQ )LJXUH ,�

� 7 KH Z D J H LQ WKH 1 R UWK LV WKXV WD N H Q WR EH WKH QXPH UD LUH �

�



8QGHU SHUIHFW FRPSHWLWLRQ� WKH FRQVWDQW UHWXUQV WR VFDOH�&56� SURGXFWLRQ IXQFWLRQ �HTXDWLRQ ����

LPSOLHV WKDW� IRU DOO [�

S�[�  �Z $�[��

6LQFH KRPH SULFHV DUH HTXDO WR IRUHLJQ SULFHV LQ WKH FXWRo VHFWRU A[ DQG S1 �[�  ��

Z  $�A[� ���

1H[W� FRQVLGHU FRQVXPSWLRQ SDWWHUQV� /HW K�L� EH WKH KXPDQ FDSLWDO HQGRZPHQW RI DJHQW L� +HQFH DQ

LQGLYLGXDO
V FRQVXPSWLRQ SDWWHUQ FDQ EH GHVFULEHG E\ D EXGJHW FRQVWUDLQW �DORQJ WKH OLQHV RI HTXDWLRQ

���� DV IROORZV�

= A[

�

Z�F�[�

$�[�
G[�

=
[�L�

A[
F�[�G[  Z�K�L� IRU [�L� ! A[ ���

=
[�L�

�

Z�F�[�

$�[�
G[  Z�K�L� IRU [�L� x A[ ���

(TXDWLRQ � UHSUHVHQWV WKH EXGJHW FRQVWUDLQW IRU DJHQWV ZKRVH HQGRZPHQW LV ODUJH HQRXJK WR DOORZ

WKHP WR FRQVXPH GRPHVWLFDOO\ SURGXFHG JRRGV DQG LPSRUWV� 7KH pUVW WHUP LQ ��� UHSUHVHQWV DJHQW L
V

H[SHQGLWXUH RQ GRPHVWLF JRRGV� DQG WKH VHFRQG WHUP� KHU H[SHQGLWXUH RQ LPSRUWV RI JRRGV �A[� [�L�@�

(TXDWLRQ � UHSUHVHQWV WKH EXGJHW FRQVWUDLQW IRU WKRVH DJHQWV ZKR FDQQRW DoRUG LPSRUWV� )RU VXFK

DJHQWV� WKH VHFRQG WHUP LQ HTXDWLRQ � GLVDSSHDUV� 7KH UHVRXUFHV FRQVXPHG E\ WKHP H[DFWO\ HTXDOV

WKHLU KXPDQ FDSLWDO HQGRZPHQW�

)LQDOO\� ZH IRFXV RQ WKH GRPHVWLF ODERU PDUNHW FOHDULQJ FRQGLWLRQ��� 7KLV PD\ EH VWDWHG DV IROORZV�

=
�

�
PLQIK�n�A[�JI�K�GK�ne�A[�  + ���

ZKHUH I�K� LV WKH S�G�I� RI K� ,Q WKH OHIW�KDQG�VLGH RI WKH HTXDWLRQ DERYH� WKH pUVW H[SUHVVLRQ UHSUHVHQWV

WKH ODERU HPERGLHG LQ WKH FRQVXPSWLRQ RI GRPHVWLF FRQVXPHUV� 7KH GRPHVWLF HFRQRP\ SURGXFHV DOO

JRRGV LQ WKH UDQJH >�� A[@� ,I DQ LQGLYLGXDO FRQVXPHV RQO\ XSWR A[ RU VRPH JRRG ORZHU WKDQ A[� ZH VDZ

HDUOLHU WKDW WKH KXPDQ FDSLWDO HPERGLHG LQ VXFK FRQVXPSWLRQ PXVW HTXDO KLV RZQ HQGRZPHQW� K�

2Q WKH RWKHU KDQG� LI DQ LQGLYLGXDO FRQVXPHV EH\RQG A[� KHU GRPHVWLF GHPDQG IRU KXPDQ FDSLWDO LV

RQO\ ZKDW JRHV LQWR SURGXFLQJ JRRGV XS WR A[� L�H� n�A[�� ne�A[�� DV ZH PHQWLRQHG HDUOLHU� LV WKH IRUHLJQ

GHPDQG IRU KXPDQ FDSLWDO IRU JRRGV >�� A[@�

(TXDWLRQV�������DQG WKH ODERU PDUNHW FOHDULQJ FRQGLWLRQ��� WRJHWKHU GHVFULEH WKH WUDGH HTXLOLEULXP�

7RWDO ODERU VXSSO\ �5+6 RI���� LV p[HG DW +� /DERU GHPDQG�/+6 RI ���� LV LQFUHDVLQJ LQ A[� $W [  ��

��%\ :D OUD V
 /D Z WKH J R R GV PD UN H W PXVW F OH D U LI WKH OD ER U PD UN H W F OH D UV�

�



WKH /+6  �� $V A[ LQFUHDVHV� WKH pUVW WHUP RQ WKH /+6 PRYHV WRZDUGV +� ZKLOH WKH VHFRQG WHUP LV

SRVLWLYH� *LYHQ WKDW ERWK WKH /+6 DQG WKH 5+6 DUH FRQWLQXRXV IXQFWLRQV LQ K� D XQLTXH LQWHUVHFWLRQ

EHWZHHQ ODERU GHPDQG DQG ODERU VXSSO\ �/+6 DQG 5+6 UHVSHFWLYHO\� H[LVWV� 7KLV LQWHUVHFWLRQ XQLTXHO\

GHWHUPLQHV WKH FXW�Ro H[SRUW VHFWRU A[� 6HWWLQJ Z  $�A[� DV LQ ��� GHWHUPLQHV WKH HTXLOLEULXP UHODWLYH

ZDJH Z DV ZHOO�

+DYLQJ GHVFULEHG WKH EDVLF HTXLOLEULXP� ZH DUH QRZ UHDG\ WR VWXG\ WKH LPSDFW RI WKH LQLWLDO HQ�

GRZPHQW GLVWULEXWLRQ LQ WKH 6RXWK RQ LWV WUDGH SDWWHUQV� 5HFDOO� IURP RXU EULHI GHVFULSWLRQ DERYH�

WKDW LW KDV WZR FKDQQHOV RI LQqXHQFH� 2QH LV WKURXJK WKH GHPDQG SDWWHUQV WKDW HPHUJH� DQG WKH RWKHU

LV WKURXJK WKH SURGXFWLYLW\ SDWWHUQV JHQHUDWHG DFURVV VHFWRUV� :H QRZ SURFHHG WR VWXG\ WKHLU LPSDFW

RQ WKH WUDGH RXWFRPH� EXW ZH H[DPLQH WKHLU HoHFWV LQGLYLGXDOO\� 7KLV DOORZV XV WR VHSDUDWH WKHLU

FRXQWHUYDLOLQJ HoHFWV RQ RXU YDULDEOHV RI LQWHUHVW ^ L�H� ZDJHV DQG WKH UDQJH RI H[SRUWV�

��� �
����� 
� �
� � �������� �
��� 
���
��

&RQVLGHU D PHDQ�SUHVHUYLQJ UHGXFWLRQ LQ WKH VSUHDG RI WKH GLVWULEXWLRQ RI HQGRZPHQWV LQ WKLV HFRQRP\�

NHHSLQJ WKH SURGXFWLYLW\ SDUDPHWHUV WKH VDPH� $V VKRZQ LQ WKH )LJXUH ,,,� WKLV ZLOO LQFUHDVH WKH

GHPDQG IRU ORZHU�LQGH[ JRRGV DQG GHFUHDVH WKH GHPDQG IRU KLJKHU�LQGH[ JRRGV� 3URSRVLWLRQ � GLVFXVVHV

WKH HoHFW RI VXFK GLVWULEXWLRQ�LQGXFHG GLoHUHQFHV LQ GRPHVWLF GHPDQG SDWWHUQV RQ WKH 6RXWK
V UDQJH

RI H[SRUWV� >�� A[@ DQG LWV UHODWLYH ZDJH Z�

,QVHUW )LJXUH ,,, KHUH

3URSRVLWLRQ �

$ PHDQ�SUHVHUYLQJ UHGXFWLRQ LQ WKH VSUHDG RI WKH GLVWULEXWLRQ RI HQGRZPHQWV LQFUHDVHV WKH GRPHVWLF

UHODWLYH ZDJH Z� EXW UHGXFHV WKH EDQG RI WUDGHG JRRGV >�� A[��

3URRI� VHH $SSHQGL[

,I DQ HFRQRP\ KDV ORZHU LQHTXDOLW\� LWV DJHQWV IDFH EHWWHU WHUPV RI WUDGH �LQ WKH IRUP RI KLJKHU

UHODWLYH ZDJHV� _ HYHQ DV WKH UDQJH RI JRRGV WKH\ H[SRUW LV VPDOOHU� 7KLV LV EHFDXVH ORZHU LQHTXDOLW\

LQFUHDVHV WKH GHPDQG IRU ORZHU WHFKQRORJ\ JRRGV DQG GHSUHVVHV WKH GHPDQG IRU PRUH VRSKLVWLFDWHG

JRRGV� 6LQFH ORZ�WHFK JRRGV DUH PRUH OLNHO\ WR EH GRPHVWLFDOO\ SURGXFHG� DQG KLJK�WHFK JRRGV LP�

SRUWHG� WKH WHUPV RI WUDGH IRU WKH 6RXWK LPSURYH ^ ZKLFK LV ZKDW D KLJKHU Z UHDOO\ LV� 6LQFH GHPDQG

IRU GRPHVWLFDOO\ SURGXFHG JRRGV LV KLJKHU DW KRPH� WKH UDQJH RI H[SRUWV LV VPDOOHU DV ZHOO�

�



,Q IDFW� QRWH WKDW IRU D JLYHQ VHW RI SURGXFWLYLW\ SDUDPHWHUV� D UHGXFWLRQ LQ WKH UDQJH RI H[SRUWV

>�� A[@ LV DOZD\V DVVRFLDWHG ZLWK DQ LQFUHDVH LQ UHODWLYH ZDJH Z� 7KLV LV EHFDXVH $�[� LV GHFUHDVLQJ LQ [

DQG WKH ZDJH HTXDOV SURGXFWLYLW\ LQ WKH PDUJLQDO VHFWRU� L�H� Z  $�A[��

1H[W� ZH H[DPLQH WKH HoHFW RI SURGXFWLYLW\ FKDQJHV RI WKH NLQG GHVFULEHG LQ VHFWLRQ �� L�H� KLJKHU

SURGXFWLYLW\ LQ WKH ORZHU UDQJH RI JRRGV� EXW ORZHU SURGXFWLYLW\ LQ KLJKHU�LQGH[ VHFWRUV� �7R LVRODWH

WKH LPSDFW RI GLoHUHQFHV LQ SURGXFWLYLW\ SDUDPHWHUV� ZH ZLOO DVVXPH WKDW WKH HQGRZPHQW GLVWULEXWLRQ

LV WKH VDPH DFURVV WKHVH WZR VHWV RI SDUDPHWHUV��

��� �
����� 
� �
� �� ���	�
�
�� ��� ������ �

:H XVH +,�[� DQG /2�[� WR GHQRWH WZR VHWV RI SURGXFWLYLW\ SDUDPHWHUV LQ VHFWRU [� XQGHU KLJK

LQHTXDOLW\ DQG ORZ LQHTXDOLW\ UHVSHFWLYHO\�

$V GHSLFWHG LQ )LJXUH ,,,� ZH FRQVLGHU /2�[� VXFK WKDW /2�[� � +,�[� IRU DOO [ � >�� [e@� [e

LV D CSLYRW
 VHFWRU� VR WKDW /2�[�  +,�[� DW [e DQG /2�[� � +,�[� IRU [ ! [e� :H DVVXPH WKDW�

ZLWK HLWKHU VHW RI SDUDPHWHUV� WKH PDUJLQDO H[SRUW VHFWRU� A[ OLHV ZLWKLQ LWV KLJK SURGXFWLYLW\ UDQJH�

L�H� A[ x [e� 7KLV KROGV SURYLGHG H[SRUW GHPDQG� (�[� LV VXrFLHQWO\ ODUJH� :H QRZ H[DPLQH KRZ

SURGXFWLYLW\ SDWWHUQV +, DQG /2 DoHFW WKH SDWWHUQ RI WUDGH DQG WKH ZDJHV LQ WKH 6RXWK�

,QVHUW )LJXUH ,9 KHUH

3URSRVLWLRQ �

$Q LQFUHDVH LQ WKH SURGXFWLYLW\ SDUDPHWHUV IRU VHFWRUV IURP >�� [e@� ZKHUH A[ x [e� UHVXOWV LQ DQ

LQFUHDVH LQ WKH UDQJH RI JRRGV H[SRUWHG� 7KH HoHFW RQ WKH QRPLQDO ZDJH Z LV DPELJXRXV�

3URRI� 6HH $SSHQGL[

:LWK WKH ULVH LQ SURGXFWLYLW\� HDFK SHUVRQ
V VWRFN RI KXPDQ FDSLWDO LV QRZ DEOH WR SURGXFH PRUH

JRRGV LQ WKH ORZHU UDQJH RI VHFWRUV� +RZHYHU� PDQ\ DJHQWV DUH DOUHDG\ FRQVXPLQJ DQG H[SRUWLQJ

WKHVH JRRGV� HYHQ EHIRUH WKH SURGXFWLYLW\ LQFUHDVH� +HQFH� DW OHDVW VRPH RI WKH KXPDQ FDSLWDO IURP

WKHVH VHFWRUV PXVW EH DSSOLHG WR SURGXFWLRQ LQ VHFWRUV IXUWKHU DORQJ WKH FRQWLQXXP� 7KXV� KLJKHU

SURGXFWLYLW\ DW WKH ORZHU HQG RI WKH VSHFWUXP RI JRRGV PXVW H[SDQG WKH UDQJH RI JRRGV H[SRUWHG�

7KH ZDJH LV HTXDO WR WKH SURGXFWLYLW\ LQ WKH PDUJLQDO VHFWRU� 7\SLFDOO\� DV WKH UDQJH RI H[SRUWV

H[SDQGV� UHODWLYH ZDJHV LQ WKH 6RXWK DUH KLJKHU DV ZHOO� :DJHV DUH QRQ�GHFUHDVLQJ �DORQJ WKH SURGXF�

WLYLW\ FXUYH /2�[�� DV ORQJ DV WKH PDUJLQDO H[SRUW VHFWRU LV DW RU EHORZ z[� �+HUH z[ LV GHpQHG DV WKH

VHFWRU VXFK WKDW /2�z[�  +,�A[��� %XW LI WKH PDUJLQDO H[SRUW VHFWRU OLHV EH\RQG z[� WKH ZDJH ZRXOG

��



IDOO� 7KLV LV VHHQ LQ )LJXUH ,,,� ZKHUH Z ZRXOG EH DV KLJK DV EHIRUH� RU KLJKHU XQGHU ORZHU LQHTXDOLW\�

LI WKH PDUJLQDO H[SRUW VHFWRU A[/2 OLHV ZLWKLQ WKH UDQJH �A[+, � z[@�

,QWXLWLYHO\ VSHDNLQJ� KRZ FDQ SURGXFWLYLW\ LQFUHDVHV OHDG WR D IDOO LQ WKH ZDJH" 3URGXFWLYLW\

FKDQJHV LQ WKH 6RXWK KDYH WZR VLPXOWDQHRXV HoHFWV� )LUVW� WKH\ ORZHU WKH XQLW FRVW RI SURGXFWLRQ�

'XH WR WKLV HoHFW� WKH UDQJH RI JRRGV SURGXFHG DQG H[SRUWHG E\ WKH 6RXWK H[SDQGV� WKH 6RXWK QRZ

CH[SRUWV
 PRUH RI LWV KXPDQ FDSLWDO EHFDXVH LW FDQ SURGXFH JRRGV PRUH FKHDSO\� 6LQFH WKLV LQGXFHV DQ

LQFUHDVH LQ WKH UHODWLYH GHPDQG IRU WKH 6RXWK
V ODERU� WKLV HoHFW ZRXOG SXVK XS WKH UHODWLYH ZDJH�

7KHUH LV DQRWKHU HoHFW WKDW SXVKHV GRZQ WKH UHODWLYH ZDJH� +RZHYHU� LW LV LPSRUWDQW WR XQGHUVWDQG

WKDW WKLV ZDJH GHFOLQH� IROORZLQJ D SURGXFWLYLW\ LQFUHDVH KHUH� GRHV QRW FRPH DERXW GXH WR VWDQGDUG

CLPPLVHUL]LQJ JURZWK
 UHDVRQV� ,PPLVHUL]LQJ JURZWK LV D VLWXDWLRQ ZKHUH LQFUHDVHV LQ SURGXFWLYLW\ LQ

D �ODUJH� HFRQRP\
V H[SRUW VHFWRU FDXVH WKH SULFH �ZDJHV� RI LWV H[SRUW WR IDOO VLJQLpFDQWO\� VR DV WR

UHGXFH QDWLRQDO LQFRPH� ,W DULVHV ZKHQ WKH GHPDQG IRU WKH ODUJH FRXQWU\
V H[SRUW LV UHODWLYHO\ LQHODVWLF�

+RZHYHU� LQ RXU SDUWLFXODU FDVH� VXFK LQHODVWLFLW\ RI GHPDQG �IRU ODERU� LV UXOHG RXW� 5HFDOO WKDW DJHQWV

FRQVXPH VHTXHQWLDOO\� DORQJ D FRQWLQXXP� :KHQ KLJKHU SURGXFWLYLW\ FUHDWHV VXUSOXV ODERU LQ RQH VHFWRU

ZKHUH GHPDQG LV VDWLDWHG� WKLV ODERU FDQ VLPSO\ EH HPSOR\HG LQ WKH QH[W VHFWRU� 7KXV GHULYHG ODERU

GHPDQG GRHV QRW GHFUHDVH ZLWK KLJKHU SURGXFWLYLW\� DQG KHQFH UHDO ZDJHV FDQQRW IDOO IRU WKH XVXDO

LPPLVHUL]LQJ JURZWK UHDVRQV�

+RZHYHU� DQ LQFUHDVH LQ SURGXFWLYLW\ DOVR KDV WKH HoHFW RI LQFUHDVLQJ DJHQWV
 HoHFWLYH HQGRZPHQWV�

,I VXFK DQ LQFUHDVH LQ HQGRZPHQW LQGXFHV D ODUJH LQFUHDVH LQ LPSRUW GHPDQG LQ WKH 6RXWK� WKH UHODWLYH

GHPDQG IRU WKH6RXWK
V ODERU GHFUHDVHV� ,I VR� WKH ZDJH LQ WKH 6RXWK PD\ IDOO�

6XFK DQ RXWFRPH LV XQOLNHO\� H[FHSW ZKHQ LQLWLDO LQHTXDOLW\ LV KLJK� 2QO\ ZKHQ VRPH DJHQWV DUH

YHU\ ZHDOWK\ �UHODWLYH WR WKH PHGLDQ DJHQW� ZLOO WKH DGGLWLRQ WR WKHLU HQGRZPHQW EH VSHQW RQ LPSRUWV

UDWKHU WKDQ �WKH H[SDQGHG VHW RI� GRPHVWLFDOO\ SURGXFHG JRRGV� 7R VXPPDUL]H� ZDJHV DUH OLNHO\ WR

IDOO RQO\ XQGHU KLJK LQHTXDOLW\� ZKHUH KLJKHU SURGXFWLYLW\ LQGXFHV DQ LQFUHDVH LQ LPSRUW GHPDQG WKDW

LV ODUJHU WKDQ WKH LQFUHDVH LQ GRPHVWLF DQG H[SRUW GHPDQG�

���  ���
�� ��

:H QRZ WDNH VWRFN RI WKH RYHUDOO HoHFW RI WKH LQLWLDO LQFRPH GLVWULEXWLRQ RQ WKH WUDGH HTXLOLEULXP� +HUH

ZH VLPSO\ FRPELQH WKH HoHFWV DULVLQJ IURP WKH LQGXFHG GHPDQG SDWWHUQV DQG SURGXFWLYLW\ SDWWHUQV�

�� (oHFW RQ WKH UDQJH RI WUDGHG JRRGV� >�� A[@

2Q WKH RQH KDQG� ORZHU LQHTXDOLW\ QDUURZV WKH UDQJH RI H[SRUWV JLYHQ JUHDWHU GRPHVWLF GHPDQG

��



IRU WKH VLPSOH PDQXIDFWXUHV�3URSRVLWLRQ ��� 2Q WKH RWKHU KDQG� WKH KLJKHU SURGXFWLYLW\ WKDW LW

LQGXFHV WHQGV WR ZLGHQ WKH UDQJH RI H[SRUWV E\ H[SDQGLQJ WKH DJHQWV
 HoHFWLYH HQGRZPHQW� 6LQFH

ERWK RI WKHVH IHDWXUHV DUH SUHVHQW LQ WKH VHFRQG SHULRG� WKH QHW HoHFW RQ WKH UDQJH RI H[SRUWV LV

DPELJXRXV ^ WKH UDQJH RI H[SRUWV PD\ HLWKHU ZLGHQ RU QDUURZ� ZLWK ORZHU LQHTXDOLW\���

�� (oHFW RQ WKH UHODWLYH ZDJH� Z

:KHQ KLJKHU GRPHVWLF GHPDQG ORZHUV WKH UDQJH RI H[SRUWV� LW LV DOZD\V DVVRFLDWHG ZLWK KLJKHU

ZDJHV�3URSRVLWLRQ ��� )URP 3URSRVLWLRQ �� DQG WKH GLVFXVVLRQ WKHUHDIWHU� ZH VDZ WKDW� D SURGXF�

WLYLW\ LQFUHDVH �XQDFFRPSDQLHG E\ FKDQJHV LQ WKH HQGRZPHQW GLVWULEXWLRQ� LV W\SLFDOO\ DVVRFLDWHG

ZLWK D KLJKHU ZDJH WRR� 7KHUHIRUH WKH RYHUDOO LPSDFW RI ORZHU LQHTXDOLW\ LV WR SXVK XS WKH UHODWLYH

ZDJH �RU WKH WHUPV RI WUDGH� IRU WKH 6RXWK���

7KXV� ORZHU LQHTXDOLW\ LQ WKH 6RXWK W\SLFDOO\ UDLVHV LWV UHODWLYH ZDJH� HYHQ WKRXJK WKH HoHFW RQ

WKH UDQJH RI H[SRUWV PD\ JR HLWKHU ZD\�

$V IRU WKH TXHVWLRQ RI ZHOIDUH� LQ PRYLQJ IURP D OHVV HTXDO WR D PRUH HTXDO GLVWULEXWLRQ RI HQ�

GRZPHQWV� 3DUHWR FRPSDULVRQV DUH KDUG WR PDNH� 7KLV LV EHFDXVH WKHUH LV DQ LPSOLFLW HOHPHQW RI

UHGLVWULEXWLRQ _ E\ ZKLFK VRPH DJHQWV PXVW JDLQ DQG RWKHUV PXVW ORVH� 1HYHUWKHOHVV� LW ZRXOG EH

UHDVRQDEOH WR SRVLW WKDW KLJKHU ZDJHV VKRXOG UHVXOW LQ KLJKHU UHDO LQFRPH IRU PRVW� LI QRW DOO DJHQWV�

:H QRZ DSSO\ WKH UHVXOWV RI RXU DQDO\VLV WR XQGHUVWDQGLQJ WUDGH SDWWHUQV LQ WKH ZRUOG� 6SHFLpFDOO\�

ZH VHH KRZ WKH SUHVHQFH RI GHYHORSLQJ HFRQRPLHV ZLWK GLoHUHQW LQLWLDO LQFRPH DQG ZHDOWK GLVWULEXWLRQV

ZRXOG DoHFW WKH SDWWHUQV RI ZRUOG WUDGH�

�� 7 R VH H WKLV SUH F LVH O\ � OR R N D W H T XD WLR Q � R QF H D J D LQ� 2Q WKH /+ 6� WKH Y D OXH R I K D W WKH OR Z H U H QG ULVH V Z LWK WKH PH D Q

SUH VH UY LQJ UH GXF WLR Q LQ WKH VSUH D G R I H QGR Z PH QWV� 7 KH H QGR Z PH QW GLVWULEXWLR Q LV WKH VD PH D F UR VV ER WK SH ULR GV� $ W

WKH VD PH WLPH � WKH H QKD QF H G SUR GXF WLY LW\ LQ SH ULR G � LPSOLH V WKD W WKH UH LV D GUR S LQ WKH IXQF WLR QV n �[� D QG n e�[�� ) R U

D J H QWV Z KR VH H QGR Z PH QWV D UH VWLOO OR Z H QR XJ K VXF K WKD W n � A[� GR H V QR W ELQG� WKLV F D XVH V WKH pUVW H [ SUH VVLR Q LQ H T XD WLR Q

� WR ULVH � $ W WKH VD PH WLPH � WKH UH LV D OVR D GH F UH D VH LQ n e�[��

+ R Z H Y H U� LW LV QR W F OH D U Z KH WKH U WKH LQF UH D VH LQ K GR PLQD WH V �R U LV GR PLQD WH G E\ � WKH GH F UH D VH LQ WKH Y D OXH R I WKH n e���

IXQF WLR Q� + H QF H � WKLV VXJ J H VWV WKD W WKH H oH F WV R I UH GLVWULEXWLR Q D QG WKH SUR GXF WLY LW\ F KD QJ H V WKD W UH VXOW IUR P LW� R Q WKH

ED QG R I WUD GH G J R R GV >� � A[@ LV D PELJ XR XV�
�� 7 KLV PD \ QR W EH WUXH LI WKH LQLWLD O GLVWULEXWLR Q LV VR XQH T XD O WKD W� KLJ KH U SUR GXF WLY LW\ LQGXF H V D OD UJ H LQF UH D VH LQ

LPSR UW GH PD QG� + R Z H Y H U� LI LQLWLD O LQH T XD OLW\ Z H UH LQGH H G VR KLJ K� WKH Q WKH SUR GXF WLY LW\ LQF UH D VH LWVH OI Z R XOG EH XQOLN H O\ �

+ H QF H Z H UH J D UG VXF K D Z D J H GUR S D V XQOLN H O\ D QG XQLQWH UH VWLQJ IR U WKH OR Z LQH T XD OLW\ F D VH �

��
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7R XQGHUVWDQG KRZ /'&V ZLWK GLoHUHQW LQLWLDO GLVWULEXWLRQV ZRXOG SHUIRUP XQGHU WUDGH� ZH PRGLI\

WKH PRGHO WR DFFRPPRGDWH WZR 6RXWK FRXQWULHV WKDW GLoHU RQO\ LQ WKLV DVSHFW� :H GHQRWH WKH FRXQWU\

ZLWK ORZ LQHTXDOLW\ E\ 6RXWK/2 DQG WKH KLJK LQHTXDOLW\ FRXQWU\ E\ 6RXWK+, � 7R GHWHUPLQH WKH

FRPSDUDWLYH DGYDQWDJH RI WKH 1RUWK� 6RXWK+, DQG 6RXWK/2� ZH QHHG WR FRPSDUH WKH GRPHVWLF UHODWLYH

SULFHV RI GLoHUHQW JRRGV� 7KHVH SULFHV� DQG WKH HPHUJLQJ WUDGH SDWWHUQ LV GHSLFWHG LQ )LJXUH 9� )URP

SURSRVLWLRQV � DQG �� ZH NQRZ WKDW

�L� 6RXWK/2 ZLOO KDYH KLJKHU SURGXFWLYLW\ WKDQ 6RXWK+, LQ VHFWRUV WKDW DUH DW DQ LQWHUPHGLDWH

OHYHO RI VRSKLVWLFDWLRQ� 3URGXFWLYLW\ LQ WKH WZR FRXQWULHV ZRXOG EH VLPLODU LQ WKH ORZHVW VHFWRUV� ,Q

VRPH KLJK�WHFK VHFWRUV� 6RXWK+, ZLOO EH PRUH SURGXFWLYH WKDQ 6RXWK/2� EXW LWV OLPLWHG SURGXFWLRQ

H[SHULHQFH LV XQOLNHO\ WR PDNH LW PRUH SURGXFWLYH LQ WKHVH VHFWRUV WKDQ WKH 1RUWK�

�LL� 5HDO UHODWLYH ZDJHV ZLOO EH KLJKHU LQ 6RXWK/2 WKDQ LQ 6RXWK+, �
��

,QVHUW )LJXUH 9 KHUH

*LYHQ WKHVH REVHUYDWLRQV� WKH GRPHVWLF UHODWLYH SULFHV� DQG KHQFH SDWWHUQV RI WUDGH WKDW DUH OLNHO\

WR HPHUJH LQ WKLV 1RUWK�6RXWK/2� 6RXWK+, ZRUOG ZRXOG EH DV UHSUHVHQWHG LQ )LJXUH 9� 7KH ORZHVW

UDQJH RI JRRGV DUH VXSSOLHG E\ WKH 6RXWK+, � WKH XQHTXDO 6RXWK FRXQWU\� *RRGV RI LQWHUPHGLDWH OHYHO RI

VRSKLVWLFDWLRQ DUH SURGXFHG E\ 6RXWK/2� WKH HTXDO 6RXWK FRXQWU\ DQG WKH KLJK�WHFK JRRGV DUH VXSSOLHG

E\ WKH 1RUWK FRXQWU\�

7KLV SDWWHUQV DULVHV EHFDXVH 6RXWK+, KDV WKH ORZHVW ZDJH OHYHOV� EXW LWV SURGXFWLYLW\ LV ORZ DV

ZHOO� ,WV UHODWLYH GLVDGYDQWDJH LV KHQFH OLNHO\ WR EH VPDOOHVW DW WKH ORZHU HQG RI WKH UDQJH RI JRRGV�

6RXWK/2
V FRPSDUDWLYH DGYDQWDJH LQ WKH LQWHUPHGLDWH UDQJH RI VHFWRUV LV D UHVXOW RI D FRPELQDWLRQ RI

D PRGHUDWH ZDJH UDWH �ZKHUH Z+, � Z/2 � Z1 � DQG KLJK SURGXFWLYLW\ LQ WKH LQWHUPHGLDWH UDQJH RI

JRRGV� 7KH 1RUWK KDV WKH FRPSDUDWLYH DGYDQWDJH LQ WKH PRVW VRSKLVWLFDWHG VHFWRUV� ZKHUH LWV KLJK

SURGXFWLYLW\ FRPSHQVDWHV IRU LWV KLJK ZDJH� NHHSLQJ SULFHV ORZ���

7KHVH VXJJHVWHG WUDGH SDWWHUQV EHDU DQ LQWHUHVWLQJ UHVHPEODQFH WR WKH SDWWHUQV RI WUDGH WKDW ZH

GR VHH LQ WKH ZRUOG WRGD\� ,Q WKH QH[W VHFWLRQ� ZH SUHVHQW VRPH VXJJHVWLYH HYLGHQFH WKDW WUDFNV WKH

H[SRUW SDWWHUQV RI GHYHORSLQJ FRXQWULHV ZLWK GLoHUHQW LQLWLDO GLVWULEXWLRQV RI LQFRPH DQG ZHDOWK�

�� 7 KH GLVF XVVLR Q IR OOR Z LQJ 3UR SR VLWLR Q � H [ SOD LQV Z K\ D SUR GXF WLY LW\ LQF UH D VH LV XQOLN H O\ WR UH VXOW LQ D GHFUHDV H LQ

UH OD WLY H Z D J H V LQ 6R XWK/2� J LY H Q OR Z LQH T XD OLW\ LQ LWV LQLWLD O LQF R PH GLVWULEXWLR Q�
��:H PXVW D GG WKD W LW LV SR VVLEOH IR U 6R XWK+, WR EH H [ SR UWLQJ VR PH R I WKH D IH Z R I WKH KL�WH F KQR OR J \ J R R GV R U VH UY LF H V�

SUR Y LGH G LWV Z D J H V D UH VXrF LH QWO\ OR Z H U WKD Q WKH 1 R UWK�

��
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$ EDVLF LPSOLFDWLRQ RI RXU PRGHO LV WKDW /'&V ZLWK ORZ LQLWLDO LQHTXDOLW\ ZLOO KDYH PRUH IRFXVHG

OHDUQLQJ�E\�GRLQJ� ZKLFK ZLOO HQKDQFH WKHLU DELOLW\ WR H[SRUW PDQXIDFWXUHV RYHU WLPH� ,Q FRQWUDVW�

GLoXVHG OHDUQLQJ �DFURVV D ZLGH UDQJH RI VHFWRUV� LQ /'&V ZLWK KLJK LQLWLDO LQHTXDOLW\� ZLOO KLQGHU WKHLU

DELOLW\ WR H[SRUW PDQXIDFWXUHG JRRGV FRPSHWLWLYHO\� ,Q WKLV VHFWLRQ� ZH WKHUHIRUH WUDFH WKH FKDQJHV LQ

WKH H[SRUW SDWWHUQV RI /'&V RYHU WKH SDVW IHZ GHFDGHV�

:H SUHVHQW WZR NLQGV RI HYLGHQFH� :H pUVW ORRN DW WKH VKDUHV RI SULPDU\ H[SRUWV LQ WKH WRWDO

H[SRUWV RI /'&V RYHU D WZHQW\ \HDU SHULRG� ������������ 1H[W� ZH XVH PRUH FRPSUHKHQVLYH H[SRUW

VRSKLVWLFDWLRQ LQGLFHV IURP )HHQVWUD DQG 5RVH������ WR H[DPLQH KRZ WKH DYHUDJH VRSKLVWLFDWLRQ RI

H[SRUWV RI ORZ DQG KLJK LQHTXDOLW\ /'&V KDV FKDQJHG RYHU WKH SHULRG ����������

&�� " � 
��� � ������
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:H WUDFH WKH FKDQJHV LQ WKH VKDUH RI SULPDU\ H[SRUWV LQ WKH WRWDO H[SRUWV RI /'&V RYHU WKH SHULRG

���������� DQG H[DPLQH KRZ WKHVH FKDQJHV YDU\ ZLWK WKH LQLWLDO DVVHW GLVWULEXWLRQ LQ WKHVH HFRQRPLHV

LQ WKH ����V� 7KH SULPDU\ H[SRUWV GDWD LV REWDLQHG IURP WKH :RUOG %DQN
V :RUOG 'HYHORSPHQW 5HSRUW

IRU YDULRXV \HDUV� :KLOH WKH PRGHO LV GHVFULEHG LQ WHUPV RI �KXPDQ� FDSLWDO� FRPSDUDEOH GDWD RQ WKH

LQLWLDO ZHDOWK GLVWULEXWLRQ RU WKH LQLWLDO GLVWULEXWLRQ RI KXPDQ FDSLWDO DFURVV FRXQWULHV GR QRW H[LVW�

+HQFH� ZH XVH GDWD RQ ODQG GLVWULEXWLRQ �/DQG *LQL LQGH[� WR UHSUHVHQW WKH LQLWLDO DVVHW LQHTXDOLW\���

:H XVH /DQG *LQL LQGH[ GDWD IURP 'HLQLQJHU DQG 6TXLUH������ �KHQFHIRUWK '6�� ZKLFK SURYLGHV

GDWD IRU /'&V��� :H VWXG\ KRZ FKDQJHV LQ WKH VKDUH RI SULPDU\ H[SRUWV �LQ WRWDO H[SRUWV� PD\ EH

DoHFWHG E\ WKH LQLWLDO ODQG GLVWULEXWLRQ� 2I FRXUVH� ZH QHHG WR DFFRXQW IRU KRZ FRPSDUDWLYH DGYDQWDJH�

DULVLQJ RXW RI GLoHUHQFHV LQ HQGRZPHQW PD\ LQqXHQFH WKLV VKDUH� 7R GR VR� WKH UHJUHVVLRQ ZH DGRSW

��:LWK UH VSH F W WR WKH PR GH O� D OD UJ H VKD UH R I SULPD U\ J R R GV H [ SR UWV LQ WR WD O H [ SR UWV F D Q EH Y LH Z H G D V H Y LGH QF H R I OH VV

OH D UQLQJ �
�� 7 KLV D SSUR D F K KD V EH H Q XVH G E\ R WKH U SD SH UV WKD W H [ D PLQH WKH H oH F WV R I LQH T XD OLW\ R Q J UR Z WK ^ IR U LQVWD QF H � $ OH VLQD

D QG 5R GULN �� � � � � D QG 3H UVVR Q D QG 7 D EH OOLQL�� � � � �� 7 KH pUVW R I WKH VH SD SH UV D OVR XVH V GD WD R Q LQFRPH J LQL PH D VXUH V

IR U LQH T XD OLW\ � + R Z H Y H U� WKH KLJ K T XD OLW\ GD WD VH W R Q LQFRPH LQH T XD OLW\ F R PSLOH G E\ ' H LQLQJ H U D QG 6T XLUH �� � � � � LV QR W

D Y D LOD EOH IR U D OD UJ H H QR XJ K QXPEH U R I F R XQWULH V LQ R XU VD PSOH IR U WKH UH OH Y D QW GD WH � KH QF H Z H Z H UH XQD EOH WR WU\ R XU

GD WD D QD O\ VLV XVLQJ LQF R PH *LQL LQGLF H V�
�� 7 KH GD WD VH W KD V EH H Q F R PSLOH G E\ WKH D XWKR UV D QG F R Y H UV � � R I WKH GH Y H OR SLQJ F R XQWULH V LQ R XU VD PSOH � 7 KH VH W

R I GH Y H OR SLQJ F R XQWULH V Z D V F KR VH Q ED VH G R Q WKH D Y D LOD ELOLW\ R I /D QG *LQL GD WD � D QG LV F R QVLVWH QW Z LWK WKH GH pQLWLR Q R I

/' & V XVH G E\ WKH ,0 ) �

��



LV D VOLJKWO\ PRGLpHG YHUVLRQ RI 5HGGLQJ������� :H XVH GDWD RQ VWRFNV RI DUDEOH ODQG SHU FDSLWD�

KXPDQ FDSLWDO DQG SK\VLFDO FDSLWDO �IURP WLPH SHULRGV FRUUHVSRQGLQJ WR WKH SULPDU\ H[SRUW VKDUH

GDWD� DV RXU HQGRZPHQW PHDVXUHV� 7KH GDWD RQ DUDEOH ODQG DUH REWDLQHG IURP WKH )$2 VWDWLVWLFV

\HDUERRN IRU YDULRXV \HDUV� DQG WKH GDWD RQ KXPDQ FDSLWDO DUH REWDLQHG IURP %DUUR DQG /HH�������

3K\VLFDO FDSLWDO GDWD IRU DOO WKH GHYHORSLQJ FRXQWULHV LQ RXU VDPSOH ZDV QRW REWDLQDEOH� KHQFH ZH XVH

WKH �GLVFRXQWHG� VXP RI LQYHVWPHQW qRZV RI WKH SUHYLRXV IRXUWHHQ \HDUV �IURP WKH 3HQQ :RUOG 7DEOHV

���� DV RXU PHDVXUH RI SK\VLFDO FDSLWDO� 2XU DSSURDFK LV VLPLODU WR %DODVVD������ ZKLFK XVHV WKH

VXP RI JURVV LQYHVWPHQW qRZV RYHU D VOLJKWO\ ORQJHU SULRU SHULRG DV WKH PHDVXUH RI FDSLWDO VWRFN LQ D

SDUWLFXODU \HDU�

$SDUW IURP GLoHUHQFHV LQ WKHLU FRPSDUDWLYH DGYDQWDJH� FRXQWULHV KDYH GLoHUHG FRQVLGHUDEO\ LQ WKH

QDWXUH DQG H[WHQW RI WKHLU WUDGH SURWHFWLRQ SROLFLHV GXULQJ WKLV SHULRG� 6LQFH SURWHFWLRQ SROLFLHV FDQ

KDYH FRQVLGHUDEOH LPSDFW RQ WUDGH SDWWHUQV� ZH LQFOXGH WKH SHUFHQWDJH RI LPSRUW WDULoV DV D PHDVXUH

RI D FRXQWU\
V SURWHFWLRQ SROLF\���

2XU UHVXOWV DUH UHSRUWHG LQ 7DEOH ,� :H H[DPLQH KRZ WKH LPSDFW RI LQLWLDO LQHTXDOLW\ �PHDVXUHG

E\ WKH /DQG *LQL LQGH[� RQ WKH SULPDU\ H[SRUW VKDUH FKDQJHV DW pYH \HDU LQWHUYDOV EHWZHHQ ���� DQG

�������

2XU UHJUHVVLRQ UHVXOWV LQGLFDWH WKDW KLJKHU LQHTXDOLW\ UHVXOWV LQ WKH SHUVLVWHQFH RI D ODUJHU VKDUH

RI SULPDU\ H[SRUWV LQ WRWDO H[SRUWV� 7KLV HoHFW UHPDLQV� HYHQ DIWHU DFFRXQWLQJ IRU FKDQJHV LQ WKH

HQGRZPHQWV� ZKLFK DoHFW DQ HFRQRP\
V FRPSDUDWLYH DGYDQWDJH� ,W VKRXOG EH PHQWLRQHG KHUH WKDW WKH

VDPSOHV IRU ���� DQG ���� EHLQJ VPDOOHU WKDQ WKLUW\ REVHUYDWLRQV� RQO\ WKH UHJUHVVLRQV IRU WKH \HDUV

����� ���� DQG ���� DUH UHSRUWHG��� %DVHG RQ RXU pQGLQJV� ZH FRQFOXGH WKDW WKH GDWD LV FRQVLVWHQW

ZLWK WKH WKHRUHWLFDO SUHGLFWLRQ WKDW KLJKHU LQHTXDOLW\ 6RXWK FRXQWULHV DUH PRUH OLNHO\ WR UHWDLQ D ODUJHU

VKDUH RI �XQVRSKLVWLFDWHG� SULPDU\ H[SRUWV LQ WKHLU WRWDO H[SRUWV�

��5R GULJ XH ] �5R GULN �� � � � � R oH U D GH WD LOH G GLVF XVVLR Q R I WKH VKR UWF R PLQJ V R I Y D ULR XV PH D VXUH V R I SUR WH F WLR Q XVH G LQ WKH

H PSLULF D O OLWH UD WXUH R Q WUD GH D QG J UR Z WK� 7 KH D XWKR UV PD N H D VWUR QJ D UJ XPH QW IR U WKH XVH R I LPSR UW WD ULo SH UF H QWD J H V

D V D PH D VXUH R I WUD GH SUR WH F WLR Q�
��:H UH SR UW WKH UH J UH VVLR Q UH VXOWV IR U � � � � LQVWH D G R I � � � � EH F D XVH WKH GD WD R Q SULPD U\ H [ SR UWV IR U WKH OD WWH U \ H D U Z D V

XQD Y D LOD EOH IUR P R XU VR XUF H �WKH :R UOG ' H Y H OR SPH QW 5H SR UW�� D QG WKH VD PSOH VL] H IR U � � � � Z D V PXF K UH GXF H G D V Z H OO�
�� 7 KH UH VXOWV IR U WKH R WKH U WZ R \ H D UV D UH D Y D LOD EOH D W UH T XH VW IUR P WKH D XWKR UV� 7 KH F R QVWUD LQW LV W\ SLF D OO\ GXH WR

SD XF LW\ R I GD WD R Q WKH 3ULPD U\ H [ SR UWV UD WLR �53; � Y D ULD EOH � WKH LQY H VWPH QW qR Z V GD WD � R U LPSR UW WD ULoV�

��
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1 �� �� �� �� �� ��

&�� �
����� 
� � '��� � .��/
��� �( )���0 �+,!$�++!

:KLOH D ODUJH VKDUH RI SULPDU\ JRRGV H[SRUWV LQ WRWDO H[SRUWV LV LQGLFDWLYH RI D FRXQWU\
V VORZHU OHDUQLQJ

SURFHVV� LW LV QRW D FRPSUHKHQVLYH PHDVXUH RI H[SRUW VRSKLVWLFDWLRQ� ,Q WKLV VXEVHFWLRQ� ZH H[DPLQH

WKH PRUH FRPSUHKHQVLYH H[SRUW VRSKLVWLFDWLRQ UDQNLQJV GHYHORSHG E\ )HHQVWUD DQG 5RVH ������� 7KHVH

UDQNLQJV DUH EDVHG RQ VKDUHV RI DOO JRRGV LQ WKH H[SRUWV RI LQGLYLGXDO FRXQWULHV WR WKH 8QLWHG 6WDWHV

RYHU WKH SHULRG ������������ 7KH H[SRUW GDWD LV DOVR H[DPLQHG LQ JUHDW GHWDLO� DW WKH pYH GLJLW 6,7&

�� 1 R WH V� �� � W�VWD WLVWLF V D UH LQ SD UH QWKH VH V R Q WKH ED VLV R I :KLWH 
V KH WH UR VF H GD VWLF LW\ � F R QVLVWH QW VWD QGD UG H UUR UV D QG

F R Y D ULD QF H � �� � 7 KH Y D ULD EOH V D UH D V IR OOR Z V� 7 $ /� 7 R WD O D UD EOH OD QG� 66$ � 3H UF H QWD J H R I SR SXOD WLR Q Z LWK VH F R QGD U\

VF KR R O D WWD LQPH QW� & $ 3� & D SLWD O VWR F N � PH D VXUH G D V GLVF R XQWH G VXP R I J UR VV LQY H VWPH QW qR Z V R Y H U WKH OD VW IR XUWH H Q

\ H D UV� 0 �7 D ULo� ,PSR UW 7 D ULoV ��� ^ IR U � � � � �LQ WKH pUVW WZ R F R OXPQV� IR U � � � � �LQ WKH OD VW WKUH H F R OXPQV�� $ VLQJ OH

D VWH ULVN UH SUH VH QWV VLJ QLpF D QF H D W WKH � � SH UF H QW OH Y H O� WZ R D VWH ULVN V� D W WKH � SH UF H QW OH Y H O D QG WKUH H D VWH ULVN V� D W WKH

R QH SH UF H QW OH Y H O�
�� ) H H QVWUD D QG 5R VH ED VH WKH LU H [ SR UW VR SKLVWLF D WLR Q LQGLF H V R Q F R XQWULH V
 H [ SR UWV WR WKH 8 QLWH G 6WD WH V EH F D XVH WKLV

D OOR Z V WKH P WR LQF OXGH D OD UJ H VH W R I F R XQWULH V� ER WK GH Y H OR SLQJ D QG GH Y H OR SH G�

��



OHYHO� DQG WKH QXPEHU RI JRRGV DGGV XS WR ����� *LYHQ WKHVH DSSHDOLQJ IHDWXUHV RI WKH GDWD� WKLV

HQDEOHV XV WR H[DPLQH RXU EDVLF WKHRUHWLFDO SUHGLFWLRQ PRUH FORVHO\���

7KH )HHQVWUD DQG 5RVH������ UDQNLQJV FRYHU D VHW RI ��� GHYHORSHG DQG GHYHORSLQJ FRXQWULHV

�LQFOXGLQJ VRPH JHRJUDSKLFDO MXULVGLFWLRQV FRXQWHG DV FRXQWULHV�� :H XVH WKH UDQNLQJV IRU RXU VHW RI

GHYHORSLQJ FRXQWULHV� WKLV VHW EHLQJ GHWHUPLQHG E\ WKH DYDLODELOLW\ RI /DQG *LQL GDWD��� 7R H[DPLQH RXU

OHDUQLQJ�E\�GRLQJ K\SRWKHVLV� ZH H[DPLQH WKH FKDQJH LQ FRXQWU\ H[SRUW VRSKLVWLFDWLRQ UDQNLQJV RYHU

WZR WLPH LQWHUYDOV� 7KH WZR VHWV RI LQGLFHV ZH XVH IRU WKLV DUH� C*($5/<
 ^ EDVHG RQ H[SRUWV EHWZHHQ

��������� DQG C*/$7(
^ EDVHG RQ H[SRUWV EHWZHHQ ���������� 5DQNLQJV RI H[SRUW VRSKLVWLFDWLRQ DUH

FRDUVHU PHDVXUHV WKDQ WKH H[SRUW VRSKLVWLFDWLRQ LQGLFHV XQGHUO\LQJ WKHP� :H UHFRJQL]H WKLV OLPLWDWLRQ

LQ WKH DYDLODEOH GDWD� :H H[DPLQH WKH FKDQJHV LQ WKHVH UDQNLQJV RYHU WKH WZHQW\ \HDU SHULRG�����������

2XU UHVXOWV DUH UHSRUWHG LQ 7DEOH � EHORZ�

,QLWLDO LQHTXDOLW\ KDV D VLJQLpFDQW DGYHUVH HoHFW RQ WKH FKDQJH LQ D FRXQWU\
V UHODWLYH UDQNLQJ� 1RWH

WKDW� WKH ORZHU D FRXQWU\
V UDQN LQGH[� WKH KLJKHU LWV H[SRUW VRSKLVWLFDWLRQ� 7KXV� D SRVLWLYH GLoHUHQFH

EHWZHHQ *($5/< DQG */$7( �ZKLFK ZH GHpQH DV c*5$1.� LPSOLHV DQ LPSURYHPHQW LQ D FRXQWU\
V

UHODWLYH SRVLWLRQ� +HQFH� WKH QHJDWLYH FRHrFLHQW RQ WKH /DQG *LQL LQGLFDWHV D VPDOOHU LPSURYHPHQW LQ

WKH H[SRUW VRSKLVWLFDWLRQ RI /'&V ZLWK KLJKHU LQLWLDO LQHTXDOLW\�

7KH UHVXOWV VXJJHVW WKDW� DIWHU DFFRXQWLQJ IRU WKH HoHFW RI HQGRZPHQW VWRFNV� D XQLW LQFUHDVH LQ

WKH /DQG *LQL FRHrFLHQW ORZHUV WKH LPSURYHPHQW LQ D FRXQWU\
V UDQN E\ ���� SRLQWV� ,I ZH WDNH

LQWR DFFRXQW WKH SURWHFWLRQ SROLFLHV� LW VORZV GRZQ WKH LPSURYHPHQW LQ H[SRUW UDQNLQJV E\ ���� SRLQWV�

,QWHUHVWLQJO\� ZH pQG WKDW FRXQWULHV ZLWK KLJKHU LQLWLDO LPSRUW WDULo EDUULHUV VHH D JUHDWHU LPSURYHPHQW

LQ WKHLU H[SRUW VRSKLVWLFDWLRQ UDQNLQJV RYHU WKLV SHULRG� $ XQLW �RQH SHUFHQW� LQFUHDVH LQ LQLWLDO WDULo

EDUULHUV LPSURYHV D FRXQWU\
V H[SRUW UDQN LQ WKLV SHULRG E\ DURXQG KDOI D SRLQW �HLWKHU ���� RU ���� ^

FROXPQV �,9�DQG �,,,� UHVSHFWLYHO\��

�� ) H H QVWUD D QG 5R VH �� � � � � GH Y H OR S ER WK J R R GV ED VH G D QG F R XQWU\ ED VH G H [ SR UW UD QN LQJ V� :H XVH WKH J R R GV ED VH G

UD QN LQJ V� WKH LU D SSUR D F K D VVLJ QV D KLJ KH U UD QN WR D F R XQWU\ Z KLF K H [ SR UWV KLJ KH U UD QN H G J R R GV HDUOLHU� ,Q WXUQ� WKH

J R R GV UD QN V D UH GH Y H OR SH G ED VH G R Q WKH WLPH SHULRG LQ Z KLF K D J R R G J H WV pUVW H [ SR UWH G� D Q HDUOLHU GD WH R I H [ SR UW IR U

D SD UWLF XOD U J R R G� D F UR VV F R XQWULH V� VLJ QLpH V D ORZHU UD QN LQJ R Q VR SKLVWLF D WLR Q� ) R U IXUWKH U GH WD LOV R Q WKH PH WKR GR OR J \

Z LWK Z KLF K WKH LQGLF H V D UH GH Y H OR SH G� SOH D VH UH IH U WR WKH LU SD SH U�

�� ) R U WKH VH W R I GH Y H OR SLQJ F R XQWULH V� Z H UH WD LQ WKH UD QN LQJ V D V LQ WKH R ULJ LQD O GD WD �

��
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1 �� �� �� �� ��

1R GRXEW� WKH GDWD DQDO\VLV SUHVHQWHG DERYH LV OLPLWHG E\ WKH IDFW WKDW WKH H[SRUW VRSKLVWLFDWLRQ

LQGLFHV DUH RUGLQDO UDQNLQJV� UDWKHU WKDQ FDUGLQDO PHDVXUHV RI SHUIRUPDQFH� $OVR� WKH LQGLFHV DUH EDVHG

RQ H[SRUWV DJJUHJDWHG RYHU WHQ \HDU SHULRGV� KHQFH WKH\ GR QRW DOORZ D PRUH GHWDLOHG H[DPLQDWLRQ RI

WKH PRUH JUDGXDO FKDQJHV LQ WKH UDQNLQJV RI /'&V� 1HYHUWKHOHVV� WKH RYHUDOO SLFWXUH WKDW HPHUJHV�

EDVHG RQ ERWK� SULPDU\ FRPPRGLW\ H[SRUW VKDUHV DQG LQ H[SRUW VRSKLVWLFDWLRQ UDQNLQJV� VXJJHVWV VORZHU

LPSURYHPHQW LQ WKH H[SRUW SRWHQWLDO DQG VRSKLVWLFDWLRQ RI FRXQWULHV ZLWK KLJKHU LQLWLDO LQHTXDOLW\�

7KH GHYHORSPHQW KLVWRULHV RI VHYHUDO /'&V LQ WKH WZHQWLHWK FHQWXU\ DUH DOVR FRQVLVWHQW ZLWK WKLV

�� 1 R WH � 7 KH OH J H QG IR U WKH H [ SOD QD WR U\ Y D ULD EOH V LV D V J LY H Q D W WKH ER WWR P R I 7 D EOH ,� H [ F H SW WKD W 0 �WD ULoV D UH QR Z

LPSR UW WD ULo UD WH V IR U � � � � R QO\ � $ V EH IR UH pJ XUH V LQ SD UH QWKH VLV D UH W�VWD WLVWLF V� *LY H Q WKD W WKH LQLWLD O SH ULR G VSD QV

\ H D UV� R XU PH D VXUH R I H D F K Y D ULD EOH LV WKH OR J R I Y D OXH V LQ � � � � ^ WKH LQLWLD O \ H D U IR U WKH SH ULR G R Y H U Z KLF K F KD QJ H LV EH LQJ

PH D VXUH G� 7 KH D UD EOH OD QG GD WD LV IUR P � � � � �

�� 7 KLV LV WKH D EVR OXWH F KD QJ H LQ D F R XQWU\ 
V H [ SR UW UD QN LQJ EH WZ H H Q WKH SH ULR GV � � � � �� � D QG � � � � �� � �

��



FURVV FRXQWU\ SLFWXUH� ,Q WKH VXE�VHFWLRQ EHORZ� ZH GHVFULEH VRPH RI WKHVH� DV GLVFXVVHG LQ WKH GHYHO�

RSPHQW OLWHUDWXUH�

&�� � ���� �  ����
���
�� ��� � '��� � " ����� �� *  ��� ������ � ������ 
����

)RU DW OHDVW KDOI D FHQWXU\ RU PRUH� WKH TXHVWLRQ RI ZKLFK WUDGH DQG GHYHORSPHQW VWUDWHJLHV DUH JURZWK

HQKDQFLQJ DQG GHYHORS H[SRUW SRWHQLDO� KDV EHHQ WKH VXEMHFW RI VSLULWHG HFRQRPLF GHEDWH� 7R SXW

WKLV LQ KLVWRULFDO FRQWH[W� VHYHUDO GHYHORSLQJ HFRQRPLHV LQ WKH SRVW�:DU SHULRG ZHUH WU\LQJ WR pJXUH

RXW WKH CULJKW
 PRGHO RI LQGXVWULDOL]DWLRQ DQG RXWZDUG RULHQWDWLRQ� JLYHQ WKH FRQVXPSWLRQ DQG IRUHLJQ

H[FKDQJH QHHGV RI WKHLU JURZLQJ HFRQRPLHV� 7KHLU UHOLDQFH RQ WUDGLWLRQDO DJULFXOWXUDO H[SRUWV DV D

VRXUFH RI IRUHLJQ H[FKDQJH IRU GHYHORSLQJ FRXQWULHV ZDV XQGHUFXW� HLWKHU GXH WR ZLGH qXFWXDWLRQV DQG

ODUJH GHFOLQHV LQ WKH ZRUOG SULFH RI UDZ PDWHULDOV�SURGXFWV �VXFK DV FRSSHU DQG FRoHH� RU D SDXFLW\

RI VXFK UHVRXUFHV� 7KXV� LW EHFDPH LPSHUDWLYH IRU WKHVH HFRQRPLHV WR GHYLVH SROLFLHV WR GHYHORS DQ

LQGXVWULDO EDVH DQG LQFUHDVH WKHLU H[SRUW SRWHQWLDO LQPDQXIDFWXUHV� %URDGO\ VSHDNLQJ� PRVW GHYHORSLQJ

HFRQRPLHV DGRSWHG LQLWLDO SKDVHV RI LPSRUW VXEVWLWXWLQJ LQGXVWULDOL]DWLRQ �,6,�� IROORZHG E\ JUHDWHU

HPSKDVLV RQ H[SRUWV�

1RWZLWKVWDQGLQJ WKLV VXSHUpFLDO VLPLODULW\ LQ JURZWK VWUDWHJLHV DFURVV /'&V� WKHUH DUH VWULNLQJ

GLoHUHQFHV LQ WKH SDWWHUQV RI OHDUQLQJ� LQGXVWULDOL]DWLRQ DQG WUDGH WKDW HPHUJHG DFURVV FRXQWULHV DW�

WHPSWLQJ WR JURZ LQ WKLV IDVKLRQ� )RU LQVWDQFH� %UXWRQ������ FRQWUDVWV WKH .RUHDQ DSSURDFK WR ,6,

RI CZRUNLQJ LWV ZD\ XS WKH WHFKQRORJ\ ODGGHU� IURP VLPSOH WR PRUH VRSKLVWLFDWHG JRRGV� ZLWK WKH

%UD]LOLDQ COHDSIURJ
 DSSURDFK��� $V *HUHr GRFXPHQWV� %UD]LO DQG 0H[LFR� XQGHU WKHLU LQLWLDO SKDVH

RI ,6,� IRFXVHG QRW RQO\ RQ VLPSOH LQGXVWULHV VXFK DV IRRG DQG WH[WLOHV� EXW DOVR YHU\ VRSKLVWLFDWHG

RQHV VXFK DV LURQ DQG VWHHO� FHPHQW� SDSHU� FKHPLFDOV DQG PDFKLQHU\� .RUHD DQG 7DLZDQ� RQ WKH RWKHU

KDQG� IRFXVHG RQ IRRG� IRRWZHDU DQG WH[WLOHV DV ZHOO DV RWKHU OLJKW PDQXIDFWXUHV VXFK DV ZRRG� OHDWKHU�

UXEEHU DQG SDSHU SURGXFWV��� $V LV ZHOO NQRZQ� WKHVH /DWLQ $PHULFDQ DQG (DVW $VLDQ HFRQRPLHV ZHUH

DW VLPLODU VWDJHV RI LQGXVWULDOL]DWLRQ DQG H[SRUW VWUHQJWK LQ WKH ����V� EXW WKH ODWWHU VXUJHG IDU DKHDG

E\ WKH ����V� DV WKH QXPEHUV LQ 7DEOH ,,, VKRZ�

��%UXWR Q�� � � � � VD \ V C ����WKH %UD ] LOLD QV WULH G WR OH D S IUR P Z KH UH WKH \ Z H UH LQ WKH OH VV GH Y H OR SH G F R XQWU\ D UH D ��WR WKH

PR VW GH Y H OR SH G F R XQWU\ D UH D ��Z LWKR XW PR Y LQJ VWH S E\ VWH S D OR QJ WKH F OLPE� 7 KH \ WULH G WR GR WKLQJ V WKD W WKH \ F R XOG QR W

GR ���� & R QWUD VW WKLV Z LWK . R UH D � Z KLF K GH SH QGH G PXF K OH VV R Q IR UH LJ Q LQY H VWPH QW� D QG KH QF H GLG QR W VH H N WR KD Y H Z KD W

WKH \ F R XOG QR W WKH PVH OY H V F R QVWUXF W D QG PD QD J H � %UD ] LO
V D F WLY LWLH V Z H UH PR UH R IWH Q �WKD Q LQ . R UH D � LQ PR UH D GY D QF H G�

PR UH Y R OD WLOH D F WLY LWLH V Z KH UH WH F KQR OR J \ Z D V F KD QJ LQJ UD SLGO\ ����


��6R XUF H � *H UH r D QG :\ PD Q�� � � � �� WD EOH � �� �

��
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0H[LFR ��� ���� ��� ��� ��� ���� ���� ���� ���� ����

%UD]LO ��� ���� ��� ��� QD QD QD QD QD QD

$UJHQWLQD ��� ��� ��� ��� QD QD QD QD QD QD

6RXWK .RUHD ��� ���� ��� ���� ��� ���� ���� ��� ���� ����

7DLZDQ ��� ���� ��� ���� QD ���� QD ���� QD ���

7KH VKHHU YROXPH RI WKH (DVW $VLDQ HFRQRPLHV
 LQFUHDVH LQ WUDGH LV LPSUHVVLYH� FRQVLGHULQJ WKHLU

VLJQLpFDQWO\ VPDOOHU VL]H� EXW LQ IDFW WKH FKDQJHV LQ WKH FRPSRVLWLRQ RI WKHVH H[SRUWV DUH HYHQ PRUH

VWULNLQJ� 1XPHURXV VWXGLHV KDYH DWWHPSWHG WR XQGHUVWDQG WKH UDSLG DGYDQFH LQ WKH PDQXIDFWXULQJ

VHFWRU LQ (DVW $VLD� DQG DOVR ZK\ /DWLQ $PHULFD� LQ VSLWH RI D VOLJKW KHDG VWDUW LQ WKH SURFHVV RI

LQGXVWULDOL]DWLRQ� ZDV XQDEOH WR SHUIRUP DV ZHOO LQ H[SRUWV�

)HOL[������ DGGUHVVHG WKLV TXHVWLRQ ZLWK UHJDUG WR $UJHQWLQD DQG &KLOH� JLYHQ WKHLU VL]DEOH LQGXV�

WULDO VHFWRUV� ERWK SULRU WR DQG GXULQJ WKHLU VWDELOL]DWLRQ HoRUWV� +LV DQDO\VLV ZDV WKDW DQ LPSRUWDQW

UHDVRQ IRU WKLV SRRU SHUIRUPDQFH ZDV WKH GLYHUJHQFH RI WKHLU SDWWHUQ RI FDSLWDOLVW LQGXVWULDOL]DWLRQ

IURP WKH CFRQYHQWLRQDO
 RQH� %\ CFRQYHQWLRQDO
� KH UHIHUUHG WR LQGXVWULDOL]DWLRQ DQG H[SRUW SDWWHUQV RI

JUDGXDO PRYHPHQW IURP FRQVXPHU JRRGV ZLWK VLPSOH WHFKQRORJ\ DQG ORZ FDSLWDO UHTXLUHPHQW WR WKRVH

ZLWK D PRUH VRSKLVWLFDWHG WHFKQRORJ\ DQG ODUJHU FDSLWDO RXWOD\�

+H DWWULEXWHG WKLV GLYHUJHQFH WR WZR IDFWRUV� 7KH pUVW� ZDV WKH KLJKO\ VWUDWLpHG WZR�FODVV VRFLHW\

LQ PRVW /DWLQ $PHULFDQ FRXQWULHV SULRU WR :RUOG :DU ,� 7KLV OHG WR WKH DEVHQFH RI D PLGGOH FODVV RI

IDUPHUV DQG PHUFKDQWV WR SURYLGH DQ H[WHQVLYH PDUNHW IRU VXFK LQGXVWULHV� DV DOVR LQDGHTXDWH VWRFNV

RI KXPDQ FDSLWDO� 7KH VHFRQG IDFWRU )HOL[ UHIHUUHG WR ZDV WKH CSUHFRFLRXV ZLGHQLQJ
 RI WKH LQGXVWULDO

VSHFWUXP LQ WKHVH FRXQWULHV� DV FRPSDUHG WR WKH CFRQYHQWLRQDO
 SDWWHUQ RI FDSLWDOLVW LQGXVWULDOL]DWLRQ�

+H UHJDUGHG LW DV SUHFRFLRXV EHFDXVH WKH SURGXFWLRQ RI VRSKLVWLFDWHG JRRGV VXFK DV FRQVXPHU GXUDEOHV

ZDV PXFK KLJKHU� FRQVLGHULQJ WKH FRVW GLVDGYDQWDJHV RI WKHVH HFRQRPLHV�

$ VHSDUDWH DQDO\VLV E\ )DMQ]\OEHU WRR SRLQWV WR KRZ LQHTXDOLW\ �ZKLFK PDGH LW GLrFXOW WR VWLPXODWH

PDVV SURGXFWLRQ RI EDVLF DQG VWDQGDUGL]HG JRRGV� FRXSOHG ZLWK WKH RVWHQWDWLRXV FRQVXPSWLRQ SDWWHUQV

RI WKH ULFK LQGXFHG WHFKQRORJ\ FKRLFHV WKDW UHVXOWHG LQ WKH CVKRZFDVH PRGHUQLW\
 RI LQGXVWULDOL]DWLRQ LQ

/DWLQ $PHULFD� ,Q FRQWUDVW� KH QRWHV KRZ WKH PRUH HTXLWDEOH FRQVXPSWLRQ SDWWHUQV LQ .RUHD LQGXFHG

��6R XUF H ^ *H UH r D QG :\ PD Q H G��� � � � �� 7 D EOH V � �� �� �� D QG � �� �F ���H �� ; � ([ SR UWV� ;P� ([ SR UWV R I PD QXID F WXUH V�

<P� 2XWSXW R I PD QXID F WXUH V� ;D� $ J ULF XOWXUD O H [ SR UWV� ;Q� 0 LQH UD O H [ SR UWV� QD � QR W D Y D LOD EOH

��



WKH PRUH GHHS URRWHG DQG CHQGRJHQRXV PRGHUQLW\
 RI LWV LQGXVWULDOL]DWLRQ SDWWHUQ���

7KHVH SRLQWV DUH VHHQ WR EH VWULNLQJO\ WUXH� IRU LQVWDQFH� LQ WKH SURGXFWLRQ� FRQVXPSWLRQ DQG H[SRUW

SDWWHUQV RI DXWRPRELOHV� LQ 7DEOH ,9 EHORZ�

7 DEO H ,9� $XW RP RELO H VHF W RU ��

2XWSXW�
���V� 9HKLFOHV (QJJ�SURGXFWV

������ ������ ������ SHU ���� SHUVRQV����� ;�0 UDWLR���������

%UD]LO ��� ���� ���� �� ����

0H[LFR �� ��� ��� �� ����

6�.RUHD ��� ��� ���� � ����

)URP YHU\ HDUO\ RQ� WKH FRQVXPSWLRQ RI FDUV ZDV PXFK KLJKHU LQ /DWLQ $PHULFD� FRQVXPSWLRQ

UHPDLQHG PXFK ORZHU LQ .RUHD XQWLO D OLWWOH RYHU D GHFDGH DJR��� :KLOH 6RXWK .RUHD GLG QRW H[SRUW

FDUV HDUOLHU LQ LWV LQGXVWULDOL]DWLRQ SURFHVV� LW KDG DFTXLUHG HQRXJK WHFKQRORJLFDO PDWXULW\ WR PDNH UDSLG

DPHQGV IRU WKLV E\ WKH PLGGOH ����V ^ VR PXFK VR WKDW LW PDQDJHG WR RYHUWDNH WKH %UD]LOLDQ SURGXFWLRQ

WKDW ZDV KHDYLO\ GHSHQGHQW RQ IRUHLJQ WHFKQRORJ\ DQG FDSLWDO� 7KLV PDWXULW\� DFTXLUHG IURP ZRUNLQJ

LWV ZD\ XS WKH WHFKQRORJ\ ODGGHU� LV VHHQ LQ WKH KLJK H[SRUW LQWHQVLW\ RI .RUHD
V HQJLQHHULQJ JRRGV� DV

FRPSDUHG WR WKH RWKHU HFRQRPLHV�

$V UHPHGLHV WR WKLV SUREOHP RI ORZ H[SRUW JURZWK LQ /DWLQ $PHULFD� )HOL[ UHFRPPHQGHG �L� WD[�

DWLRQ WR DOWHU WKH VWUXFWXUH RI FRQVXPHU GHPDQG� VXFK WKDW WKH WD[ LQFLGHQFH IHOO PRUH RQ FRQVXPHU

GXUDEOHV DQG VXPSWXDU\ LWHPV DQG �LL� D ODUJHU VKDUH RI LQYHVWPHQW LQ C7
 LQGXVWULHV _ E\ ZKLFK

KH PHDQW ORZ VRSKLVWLFDWLRQ PDQXIDFWXUHV� 5DWKHU WKDQ DQ LQGLVFULPLQDWH VXEVLG\ WR DOO LQGXVWULHV�

)HOL[ UHFRPPHQGHG D VKDUS IRFXV RQ WKHVH LQGXVWULHV EHFDXVH RI WKHLU SURPLVH LQ WHUPV RI UDLVLQJ ORQJ

WHUP H[SRUWLQJ HrFLHQF\� 7KHVH SROLF\ UHFRPPHQGDWLRQV VWURQJO\ VXJJHVW WKH UROH RI GHPDQG IDFWRUV

LQ LQqXHQFLQJ SURGXFWLRQ SDWWHUQV LQ WKHVH XQHTXDO /DWLQ $PHULFDQ HFRQRPLHV GXULQJ WKHLU SKDVH RI

LPSRUW VXEVWLWXWLRQ� DV ZHOO DV WKHLU DGYHUVH LPSDFW RQ H[SRUWV�

0RUH UHFHQWO\ DV ZHOO� WKH GLoHUHQFHV LQ WKH WUDGH DQG JURZWK SDWWHUQV RI &KLQD DQG ,QGLD LQ WKH

HDUO\ ����V� EHDU RXW RXU VWRU\� 7KH WZR HFRQRPLHV KDYH SXUVXHG LQZDUG ORRNLQJ SROLFLHV IRU D FRQVLG�

HUDEOH OHQJWK RI WLPH� 7RGD\� ZKLOH &KLQD LV FKDUDFWHUL]HG E\ DOPRVW XQLYHUVDO OLWHUDF\� KXPDQ FDSLWDO

�� ) D MQ] \ OEH U SUR Y LGH V D Q H VWLPD WH R I LQH T XD OLW\ LQ WKH WZ R UH J LR QV� ,Q � � � � � DOO OD QG KR OGLQJ V LQ . R UH D D QG � � � R I

WKR VH LQ -D SD Q Z H UH XQGH U pY H KH F WD UH V LQ D UH D � Z KH UH D V LQ %UD ] LO� R QO\ R QH SH UF H QW R I KR OGLQJ V Z H UH R I WKLV VL] H � � � � R I

OD QG KR OGLQJ V LQ %UD ] LO Z H UH R I VL] H V WKR XVD QG KH F WD UH V R U OD UJ H U�

��6R XUF H � *H Ur D QG :\ PD Q�� � � � �� 7 D EOH V � �� D QG � � �� �
��3H U F D SLWD LQF R PH LQ . R UH D Z D V VWLOO D IH Z KXQGUH G GR OOD UV OR Z H U LQ � � � � ^ � � � � � � D V F R PSD UH G WR %UD ] LO
V � � �� � � ^

QH Y H UWKH OH VV� WKH GLoH UH QF H LQ F R QVXPSWLR Q QXPEH UV LV GUD PD WLF �
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HQGRZPHQWV LQ ,QGLD DUH IDU PRUH XQHTXDO� ZLWK D OLWWOH XQGHU KDOI WKH SRSXODWLRQ VWLOO LOOLWHUDWH� :KLOH

&KLQD KDV PDQDJHG WR JURZ UDSLGO\� ZLWK D GUDPDWLF LQFUHDVH LQ ORZ�JUDGH PDQXIDFWXUHG H[SRUWV� WKH

JURZWK RI ,QGLDQ OLJKW PDQXIDFWXUHG H[SRUWV KDV EHHQ TXLWH VOXJJLVK� 7KH IDFW WKDW LQHTXDOLW\ KDV

PDGH LW SRVVLEOH IRU D VPDOO IUDFWLRQ RI KLJKO\ VNLOOHG ZRUNHUV WR JHQHUDWH VLJQLpFDQW H[SRUW UHYHQXH

IURP KL�WHFK VRIWZDUH H[SRUWV LV RQO\ D PLQRU H[FHSWLRQ WR WKLV ODUJHU IDFW�

7R VXPPDUL]H� LQ ERWK VHWV RI FRXQWU\ FRPSDULVRQV WKDW ZH KDYH PDGH KHUH ^ /DWLQ $PHULFD YV�

(DVW $VLD DQG &KLQD YV� ,QGLD ^ KLJKHU LQLWLDO LQFRPH LQHTXDOLW\ LV DVVRFLDWHG ZLWK PRUH VNHZHG

SDWWHUQV RI GRPHVWLF GHPDQG DQG SURGXFWLRQ� $V SUHGLFWHG E\ WKH WKHRU\� WKLV KDV UHVXOWHG LQ D ODFN

RI VXVWDLQHG VXFFHVV LQ SURPRWLQJ VLPSOH PDQXIDFWXUHG H[SRUWV� WRJHWKHU ZLWK VRPH VSRUDGLF VXFFHVV

LQ KLJKHU WHFKQRORJ\ VHFWRUV�

&RPPHQWV RQ WKH 0RGHOLQJ $SSURDFK

:H KDYH XVHG D C5LFDUGLDQ
 PRGHO� LQDVPXFK DV WUDGH EHWZHHQ FRXQWULHV LV GULYHQ E\ GLoHUHQFHV LQ

SURGXFWLYLW\� VLPLODU WR 'RUQEXVFK�)LVKHU�6DPXHOVRQ�')6������� +RZHYHU� ZH PXVW KDVWHQ WR SRLQW

RXW VHYHUDO GLoHUHQFHV UHODWLYH WR WKH VSLULW RI 5LFDUGR
V PXFK ULFKHU DQDO\VLV�

5LFDUGR
V DQDO\VLV RI WUDGH ZDV FRXFKHG LQ WKH ODUJHU FRQWH[W RI KLV DQDO\VLV RI JURZWK LQ DQ HFRQRP\

FRQVLVWLQJ RI WKUHH EURDG IXQFWLRQDO FODVVHV ^ ODQGRZQHUV� FDSLWDOLVWV DQG ZRUNHUV� ,Q KLV IUDPHZRUN�

JURZWK LV JHQHUDWHG WKURXJK WKH VDYLQJV RI FDSLWDOLVWV� RXW RI WKHLU SURpWV� &DSLWDOLVWV VDYHG PRUH WKDQ

ZRUNHUV� JLYHQ WKHLU KLJKHU LQLWLDO HQGRZPHQW� DQG KHQFH� WKHLU KLJKHU PDUJLQDO SURSHQVLW\ WR VDYH�

,Q RXU PRGHO DV ZHOO� DJHQWV DUH UDQN RUGHUHG DORQJ D FRQWLQXXP E\ WKHLU HQGRZPHQW� ZKLFK LV LQ

WKH IRUP RI KXPDQ FDSLWDO� +RZHYHU� WKHUH DUH QR H[SOLFLW CFODVVHV
 LQ RXU RQH IDFWRU HFRQRP\�DV DOVR

LQ ')6�� 7KHUH LV QR FDSLWDO DFFXPXODWLRQ HLWKHU� EHFDXVH WKHUH DUH QR SURpWV RU VDYLQJV� *LYHQ WKLV

IDFW� RXU PRGHO �DQG ')6
� LV UHDOO\ PRUH VXLWHG WR DGGUHVVLQJ LVVXHV DERXW SDWWHUQV RI VSHFLDOL]DWLRQ

UDWKHU WKDQ JURZWK LQ WKH WUDGLWLRQDO VHQVH� ,Q RXU IUDPHZRUN� WKH ULVH LQ LQFRPHV RFFXUV EHFDXVH WKH

SHULRG RI LQLWLDO �WHPSRUDU\� SURWHFWLRQ IRVWHUV SURGXFWLYLW\ JURZWK �DW GLoHUHQW UDWHV DFURVV GLoHUHQW

VHFWRUV� WKURXJK OHDUQLQJ E\ GRLQJ� 7KHVH SURGXFWLYLW\ LQFUHDVHV UHVXOW LQ KLJKHU UHDO HDUQLQJV UDWHV

IRU DOO DJHQWV� ZKR DUH HDFK HQGRZHG ZLWK GLoHUHQW DPRXQWV RI KXPDQ FDSLWDO�

$OVR� ZH KDYH WUHDWHG WKH �HQGRZPHQW� LQHTXDOLW\ DV XQFKDQJLQJ� 5LFDUGR� LQ FRQWUDVW� JUHDWHU

ZHDOWK DFFXPXODWLRQ DQG LQYHVWPHQW E\ FDSLWDOLVWV UHVXOWHG LQ KLJKHU LQFRPH JURZWK LQ WKLV FODVV WKDQ

LQ WKH FODVV RI ZRUNHUV� 7KLV ZDV WKH VRXUFH RI ULVH LQ LQHTXDOLW\ EHWZHHQ ZRUNHUV DQG FDSLWDOLVWV RYHU

WLPH� ,Q WKLV VSLULW� D XVHIXO H[WHQVLRQ WR RXU SUHVHQW PRGHO ZRXOG EH WR HQGRJHQL]H LQHTXDOLW\ LQ

KXPDQ FDSLWDO DULVLQJ IURP GLoHUHQFHV LQ HDUQLQJV� EDVHG RQ WKH LQLWLDO VWRFN�

)LQDOO\� ERWK WKH ')6 DSSURDFK DQG RXUV KDV LJQRUHG WKH LVVXH RI WKH IRRG VHFWRU� $OVR� ZKLOH

��



WKH SUHVHQW PRGHO KDV FDSWXUHG QRQ�KRPRWKHWLFLW\ ZLWK D IRFXV RQ PDQXIDFWXUHG JRRGV DORQH� DQ

HPSLULFDOO\ ZHOO�HVWDEOLVKHG DVSHFW RI QRQ�KRPRWKHWLFLW\ LV ZLWK UHJDUG WR H[SHQGLWXUH RQ IRRG �(QJHO
V

ODZ�� ,Q IDFW� WKH LQHODVWLFLW\ RI WKH GHPDQG IRU IRRG DQG ODQG EDVHG SURGXFWV� ZLWK JURZLQJ ZRUOG

LQFRPH� ZDV DQ LPSRUWDQW LVVXH LQ WKH LQGXVWULDOL]DWLRQ DQG RXWZDUG RULHQWDWLRQ GHFLVLRQV RI /'&V

LQ WKH ����V DQG ����V� ,W ZRXOG EH D XVHIXO H[WHQVLRQ WR EULQJ LQ D IRRG VHFWRU�FKDUDFWHUL]HG E\

GLPLQLVKLQJ UHWXUQV DQG LQHODVWLF GHPDQG� DQG GLVFXVV LWV HoHFWV RQ WUDGH DQG JURZWK VWUDWHJLHV RI

/'&V�

1 ���	���
��

7KLV SDSHU H[DPLQHV WKH UROH RI WKH LQLWLDO LQFRPH GLVWULEXWLRQ LQ VKDSLQJ WKH SDWWHUQV RI OHDUQLQJ�

G\QDPLF FRPSDUDWLYH DGYDQWDJH DQG WUDGH LQ GHYHORSLQJ HFRQRPLHV� ,W H[SODLQV ZK\ WKH HoHFWV RI

LPSRUW VXEVWLWXWLRQ �RU WHPSRUDU\�LQIDQW LQGXVWU\ SURWHFWLRQ� PD\ EH LQqXHQFHG E\ WKH LQLWLDO LQFRPH

DQG DVVHW GLVWULEXWLRQ� ,Q GRLQJ VR� LW IRUJHV D OLQN EHWZHHQ WZR GLVWLQFW VWUDQGV LQ WKH WUDGH OLWHUDWXUH�

2QH GZHOOV RQ WKH UROH RI KRPH PDUNHW GHPDQG DQG QRQ�KRPRWKHWLF FRQVXPSWLRQ SUHIHUHQFHV LQ

GHWHUPLQLQJ WUDGH SDWWHUQV� 7KH RWKHU HPSKDVL]HV WKH LPSRUWDQFH RI OHDUQLQJ�E\�GRLQJ DQG LQIDQW

LQGXVWU\ SURWHFWLRQ IRU WKH JURZWK DQG LQGXVWULDO HYROXWLRQ RI DQ HFRQRP\�

/RZ LQLWLDO LQHTXDOLW\ LQ D GHYHORSLQJ HFRQRP\ JLYHV ULVH WR DJJUHJDWH GHPDQG SDWWHUQV WKDW DUH

FRQFHQWUDWHG RYHU UHODWLYHO\ ORZ DQG PHGLXP WHFKQRORJ\ JRRGV� 8QGHU SURWHFWLRQ� KRPH PDUNHW

GHPDQG WKXV JLYHV ULVH WR SURGXFWLRQ H[SHULHQFH WKDW JUDGXDOO\ EXLOGV WKH HFRQRP\
V WHFKQRORJLFDO

FDSDELOLW\ CIURP WKH ERWWRP XS
� 8QGHU KLJK LQLWLDO LQHTXDOLW\� KRZHYHU� GHPDQG WHQGV WR EH VSUHDG

UDWKHU WKLQO\ RYHU D YHU\ ZLGH UDQJH ^ IURP VXEVLVWHQFH JRRGV WR YHU\ KLJK�WHFKQRORJ\ JRRGV� 7KH

OHDUQLQJ H[SHULHQFH SURYLGHG PD\ QRW EH GHHS HQRXJK WR EULQJ WKH HFRQRP\ XS WR EHVW SUDFWLFH LQ

ORZ�WHFKQRORJ\ VHFWRUV� RU LQ KLJK�WHFKQRORJ\ VHFWRUV� ,Q D 1RUWK�6RXWK PRGHO� ZH VKRZ WKDW D PRUH

HJDOLWDULDQ GHYHORSLQJ HFRQRP\ LV DEOH WR DFKLHYH KLJKHU OHYHOV RI OHDUQLQJ DQG ZHOIDUH XQGHU WUDGH�

JLYHQ LWV SUH�WUDGH KRPH PDUNHW GHPDQG SDWWHUQ� :H H[WHQG RXU DQDO\VLV WR H[DPLQH WUDGH SDWWHUQV

LQ D ZRUOG ZLWK RQH 1RUWK DQG WZR 6RXWK HFRQRPLHV �ZLWK GLoHUHQW LQLWLDO LQFRPH GLVWULEXWLRQV��

7KH PRGHO RoHUV DQ H[SODQDWLRQ IRU GLoHUHQFHV LQ WKH SDWWHUQV RI OHDUQLQJ DQG LQGXVWULDO HYROXWLRQ

DFURVV GLoHUHQW /'&V� ,W DOVR SUHGLFWV WUDGH SDWWHUQV WKDW DUH FRQVLVWHQW ZLWK /'&�'& WUDGH qRZV

VHHQ LQ WKH ZRUOG WRGD\� ,W pWV ZHOO ZLWK WKH SDWWHUQV RI LQGXVWULDO HYROXWLRQ LQ VHYHUDO FRXQWULHV�

SDUWLFXODUO\ WKH KLJK LQHTXDOLW\ FRXQWULHV VXFK DV $UJHQWLQD� &KLOH DQG %UD]LO LQ /DWLQ $PHULFD� DV

ZHOO DV WKH ORZHU LQHTXDOLW\ FRXQWULHV VXFK DV .RUHD� 7DLZDQ DQG &KLQD LQ $VLD�

��



, 2�����
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3URRI RI 3URSRVLWLRQ ��

&RQVLGHU WKH ODERU PDUNHW FOHDULQJ FRQGLWLRQ ����

J�K� u PLQIK�n�A[�J LV D FRQFDYH IXQFWLRQ LQ K� )L[ A[� 7KHQ� E\ WKH WKHRUHPV RQ PHDQ�SUHVHUYLQJ

VSUHDGV DSSOLHG WR FRQFDYH IXQFWLRQV� ZH NQRZ WKDW IRU WKH JLYHQ A[� WKH YDOXH RI J�K� XQGHU WKH QHZ

GLVWULEXWLRQ RI K PXVW EH KLJKHU� +HQFH WKH /+6 RI HTXDWLRQ � ULVHV� +RZHYHU� WKH 5+6 LV p[HG� 6LQFH

n��[� ! �� A[ PXVW VKLIW WR WKH OHIW WR PDLQWDLQ HTXDOLW\ LQ �� 7KXV� ZLWK D PHDQ�SUHVHUYLQJ UHGXFWLRQ

LQ WKH VSUHDG RI WKH LQLWLDO GLVWULEXWLRQ� A[ PXVW IDOO� $OVR� VLQFH Z  $�A[� ZKHUH $�[� LV GHFUHDVLQJ LQ

[� WKLV LPSOLHV WKDW Z VKRXOG EH KLJKHU DIWHU WKH PHDQ�SUHVHUYLQJ UHGXFWLRQ LQ WKH VSUHDG�

:H PXVW QRWH WKDW J�K� LV RQO\ ZHDNO\ FRQFDYH LQ WKH UDQJH >��n�A[��� +RZHYHU� SURYLGHG WKH

PHDQ�SUHVHUYLQJ UHGXFWLRQ UHVXOWV LQ D WUDQVIHU IURP L� V�W� K�L� ! n�A[� WR L� V�W� K�L�� � n�A[�� WKH

ZDJH Z LV VWULFWO\ KLJKHU XQGHU UHJLPH /2� (

3URRI RI 3URSRVLWLRQ ��

5HIHU WR )LJXUH ,,,�

&RQVLGHU HTXDWLRQ � RQFH DJDLQ� $Q XSZDUG VKLIW LQ WKH SURGXFWLYLW\ SDUDPHWHUV IRU D VHW RI JRRGV

[ ! [e� ZKHUH [e y A[ FUHDWHV D GRZQZDUG VKLIW LQ WKH IXQFWLRQ n�[�� 7KLV UHGXFHV WKH YDOXH RI ERWK

H[SUHVVLRQV RQ WKH /+6� 6LQFH WKH 5+6 LV FRQVWDQW� WKH YDOXH RI A[ PXVW ULVH VR WKDW HTXDWLRQ � UHPDLQV

YDOLG� +HQFH A[$ � A[/2 x [e�

:H NQRZ IURP HTXDWLRQ � WKDW Z  $�A[�� :H KDYH HVWDEOLVKHG WKDW IRU A[ � [e� A[ PXVW PRYH WR

WKH ULJKW ZLWK WKH SURGXFWLYLW\ LQFUHDVH� +RZHYHU� LQ WKH QHZ FXW�Ro VHFWRU A[/2� LW LV SRVVLEOH WKDW

SURGXFWLYLW\ LV HLWKHU JUHDWHU RU OHVV WKDQ SURGXFWLYLW\ LQ WKH FXW�Ro VHFWRU LQ UHJLPH +,� A[+, � +HQFH

WKH HoHFW RQ Z LV DPELJXRXV� (
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5HIHUHQFHV

s $OHVLQD� $OEHUWR DQG 5RGULN� 'DQL������� 'LVWULEXWLYH 3ROLWLFV DQG (FRQRPLF *URZWK� 4XDUWHUO\ -RXUQDO

RI (FRQRPLFV� SDJHV �������

s %DUGKDQ�3��������(FRQRPLF JURZWK� GHYHORSPHQW DQG IRUHLJQ WUDGH � $ VWXG\ LQ SXUH WKHRU\ 1HZ <RUN�

:LOH\�,QWHUVFLHQFH

s %DUUR� 5REHUW DQG -�:� /HH������� �,QWHUQDWLRQDO 0HDVXUHV RI 6FKRROLQJ <HDUV DQG 6FKRROLQJ 4XDOLW\�

$(5� 3DSHUV DQG 3URFHHGLQJV� ������ SS� ��������

'DWD VRXUFH OLQN� KWWS���ZZZ�ZRUOGEDQN�RUJ�UHVHDUFK�JURZWK�GGEDUOH��KWP

s %UXWRQ� +HQU\������ +DQGERRN RI 'HYHORSPHQW (FRQRPLFV� 9RO��� FKDSWHU �� ������� HG� &KHQHU\�+� 	

6ULQLYDVDQ�7�WKH 1RUWK� � (OVHYLHU 6FLHQFH� 1RUWK +ROODQG

s %DODVVD� %HOD������� ([SRUW &RPSRVLWLRQ DQG ([SRUW 3HUIRUPDQFH LQ WKH ,QGXVWULDO &RXQWULHV� ����������

5HYLHZ RI (FRQRPLFV DQG 6WDWLVWLFV� 9RO� �����

s &OHPKRXW 	 :DQ�������/HDUQLQJ E\ GRLQJ DQG LQIDQW LQGXVWU\ SURWHFWLRQ � 5HYLHZ RI (FRQRPLF 6WXGLHV�

��� SDJHV �����

s &RSHODQG� %ULDQ DQG .RWZDO� $VKRN������ � 3URGXFW 4XDOLW\ DQG WKH 7KHRU\ RI &RPSDUDWLYH $GYDQWDJH

� (XURSHDQ (FRQRPLF 5HYLHZ

s 'RUQEXVFK� 5XGLJHU� )LVKHU� 6WDQOH\ DQG 6DPXHOVRQ� 3DXO������ � &RPSDUDWLYH $GYDQWDJH� 7UDGH DQG

3D\PHQWV LQ D 5LFDUGLDQ 0RGHO ZLWK D &RQWLQXXP RI JRRGV � $PHULFDQ (FRQRPLF 5HYLHZ� ������ SDJHV

�������

s (VZDUDQ� 0XNHVK DQG .RWZDN� $VKRN������� $ WKHRU\ RI UHDO ZDJH JURZWK LQ /'&V ^ -RXUQDO RI 'HYHO�

RSPHQW (FRQRPLFV� ��� SDJHV �������

s )HHQVWUD� 5REHUW &� DQG 5RVH� $QGUHZ .� ������� 3XWWLQJ WKLQJV LQ RUGHU� 3DWWHUQV RI 7UDGH '\QDPLFV

DQG *URZWK ^ 5HYLHZ RI (FRQRPLFV DQG 6WDWLVWLFV

s )HOL[� 'DYLG������� 0RQHWDULVWV� 6WUXFWXUDOLVWV DQG ,PSRUW�6XEVWLWXWLQJ ,QGXVWULDOL]DWLRQ ^ $ &ULWLFDO

$SSUDLVDO� LQ ,QqDWLRQ DQG *URZWK LQ /DWLQ $PHULFD HG� %DHU� :HUQHU DQG .HUVWHQHW]N\� ,VDDF� (FRQRPLF

*URZWK &HQWHU 3XEOLFDWLRQ� <DOH 8QLYHUVLW\

s *HUHr� *� DQG :\PDQ�HG�������� 0DQXIDFWXULQJ PLUDFOHV ^ 3DWKV RI ,QGXVWULDOL]DWLRQ LQ /DWLQ $PHULFD

DQG (DVW $VLD� 3ULQFHWRQ 8QLYHUVLW\ 3DFH� 3ULQFHWRQ� 1-�

s *URVVPDQ� *HQH DQG 0DJJL� *LRYDQQL������ � 'LYHUVLW\ DQG 7UDGH ^ $PHULFDQ (FRQRPLF 5HYLHZ�

9RO������� SDJHV ���������

s +XQWHU� /LQGD������� 7KH FRQWULEXWLRQ RI QRQ�KRPRWKHWLF SUHIHUHQFHV WR WUDGH � -RXUQDO RI ,QWHUQDWLRQDO

(FRQRPLFV� ��� SDJHV ������

��



s +XQWHU� /LQGD DQG 0DUNXVHQ� -DPHV ������� 3HU FDSLWD LQFRPH DV D EDVLV IRU WUDGH ^ LQ 5REHUW )HHQVWUD�

HG��� (PSLULFDO 0HWKRGV IRU ,QWHUQDWLRQDO 7UDGH ^ 0,7 3UHVV� &DPEULGJH� 0$

s .UXJPDQ�3�������� 6FDOH (FRQRPLHV� 3URGXFW 'LoHUHQWLDWLRQ DQG WKH 3DWWHUQ RI 7UDGH � $PHULFDQ (FR�

QRPLF 5HYLHZ� 9RO������� SDJHV �������

s .UXJPDQ� 3�������� 7UDGH� $FFXPXODWLRQ DQG 8QHYHQ 'HYHORSPHWQ ^ -RXUQDO RI 'HYHORSPHQW (FRQRPLFV�

9RO������ SDJHV �������

s .UXJPDQ� 3�������� ,QFUHDVLQJ 5HWXUQV� ,PSHUIHFW &RPSHWLWLRQ DQG WKH 3RVLWLYH WKHRU\ RI ,QWHUQDWLRQDO

WUDGH � +DQGERRN RI ,QWHUQDWLRQDO (FRQRPLFV� 9RO ��

s /HZLV� :� $UWKXU������� 7KH ,QWHUQDWLRQDO (FRQRPLF 2UGHU� 3ULQFHWRQ 8QLYHUVLW\ 3UHVV� 3ULQFHWRQ� 1HZ

-HUVH\

s /LQGHU� 6WDoDQ %XUHQVWDP������� $Q (VVD\ RQ 7UDGH DQG 7UDQVIRUPDWLRQ � 8SSVDOD� $OPTYLVW DQG

:LVNHOOV

s /OXFK�&�� 3RZHOO�$� 	 :LOOLDPV�5��������3DWWHUQV LQ +RXVHKROG 'HPDQG DQG 6DYLQJ 3XEOLVKHG IRU WKH

:RUOG %DQN E\ 2[IRUG 8QLYHUVLW\ 3UHVV

s 0DUNXVHQ� -�������� ([SODLQLQJ WKH 9ROXPH RI 7UDGH� $Q (FOHFWLF $SSURDFK � $PHULFDQ (FRQRPLF 5HYLHZ

� ������ SDJHV ���������

s 0DUNXVHQ 	 +XQWHU������� 3HU &DSLWD ,QFRPH DV D 'HWHUPLQDQW RI 7UDGH � (PSLULFDO 0HWKRGV IRU ,QWHU�

QDWLRQDO WUDGH � HG� 5REHUW &� )HHQVWUD� 0,7 3UHVV

s 0DWVX\DPD�.�������� $JULFXOWXUDO 3URGXFWLYLW\� &RPSDUDWLYH $GYDQWDJH DQG (FRQRPLF *URZWK � -RXU�

QDO RI (FRQRPLF 7KHRU\� 9RO������� SDJHV �������

s 0XUSK\� .HYLQ -�� 6KOHLIHU� $QGUHL DQG 9LVKQ\� 5REHUW :� ������� ,QFRPH 'LVWULEXWLRQ� 0DUNHW 6L]H DQG

,QGXVWULDOL]DWLRQ� 4XDUWHUO\ -RXUQDO RI (FRQRPLFV ����� $XJXVW� SDJHV ������

s 5HGGLQJ� 6WHSKHQ������� 7KH '\QDPLFV RI ,QWHUQDWLRQDO 6SHFLDOL]DWLRQ ^ /RQGRQ 6FKRRO RI (FRQRPLFV

s 5RGULJXH]� )UDQFLVFR DQG 5RGULN� 'DQL������� 7UDGH 3ROLF\ DQG (FRQRPLF *URZWK ^ $ 6NHSWLFV *XLGH

WR WKH &URVV�1DWLRQDO (YLGHQFH� 0DQXVFULSW� .HQQHG\ 6FKRRO RI *RYHUQPHQW

s 6KOHLIHU� $QGUHL 	 9LVKQ\� 5REHUW ������ � 4XDOLW\ DQG 7UDGH � -RXUQDO RI 'HYHORSPHQW (FRQRPLFV�

s 6WRNH\�WKH 1RUWK�������� 7KH 9ROXPH DQG WKH &RPSRVLWLRQ RI 7UDGH EHWZHHQ 5LFK DQG 3RRU &RXQWULHV �

5HYLHZ RI (FRQRPLF 6WXGLHV� �� � SDJHV �����

s 7D\ORU�&�/� DQG +XGVRQ� 0�&�������� :RUOG +DQGERRN RI 3ROLWLFDO DQG 6RFLDO ,QGLFDWRUV� �QG HG��1HZ

+DYHQ� &7� <DOH 8QLYHUVLW\ 3UHVV�

s 7KXUVE\ -� 	 7KXUVE\ 0������� � %LODWHUDO 7UDGH )ORZV� WKH /LQGHU +\SRWKHVLV DQG ([FKDQJH 5LVN �

7KH 5HYLHZ RI (FRQRPLFV DQG 6WDWLVWLFV � �$XJ� 9RO������� SDJHV ������

��



s <RXQJ�$�������� /HDUQLQJ E\ 'RLQJ DQG WKH '\QDPLF HoHFWV RI ,QWHUQDWLRQDO 7UDGH � 4XDUWHUO\ -RXUQDO

RI (FRQRPLFV �� � SDJHV �������

��
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FIGURE I: Productivity Parameters in N and S
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FIGURE II: Trade Equilibrium
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FIGURE III: Effect of different endowment distributions on demand
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FIGURE IV: Effect of Changes in the Productivity
                                   Parameters
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FIGURE V: Trade Equilibrium in a N-S-S World
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