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7KH�GLIIHUHQFHV�LQ�KLVWRULFDO�FXPXODWLYH�VKDUH�RI�FDUERQ�GLR[LGH��&2���HPLVVLRQV�DPRQJ
FRXQWULHV�UHIOHFW�WKHLU�XQHTXDO�SDWWHUQV�RI�HFRQRPLF�GHYHORSPHQW��'HYHORSHG�FRXQWULHV
EHQHILW� WRGD\�IURP�WKH�DFFXPXODWLRQ�RI�PDQ�PDGH�DVVHWV�PDGH�PDLQO\�SRVVLEOH�E\� WKH
LQGXVWULDO� UHYROXWLRQ� DQG� WKH� VXEVHTXHQW� SDWWHUQ� RI� KLJK� OHYHOV� RI� IRVVLO� IXHOV
FRQVXPSWLRQ�DQG�&2��HPLVVLRQV��,Q�FRQWUDVW�FRPSDUHG� WR� WKH�GHYHORSHG�FRXQWULHV�� WKH
HFRQRPLF�SHUIRUPDQFH�RI�GHYHORSLQJ�FRXQWULHV�ZDV�UHODWLYHO\�SRRU��DV�ZDV�WKHLU�HQHUJ\
FRQVXPSWLRQ��$FFRUGLQJ�WR�HVWLPDWHV��GHYHORSLQJ�FRXQWULHV�ZHUH�UHVSRQVLEOH�IRU�RQO\���
SHU�FHQW�RI�WKH�WRWDO�&2��HPLVVLRQV�EHWZHHQ������DQG�������6DWKD\H�DQG�5HGG\�������

8QIRUWXQDWHO\�� WHFKQRORJ\� KDV� QRW� \HW� DGYDQFHG� WR� WKH� VWDJH� ZKHUH� HFRQRPLF
GHYHORSPHQW�FRXOG�EH�DFKLHYHG�ZLWKRXW�IRVVLO�IXHOV�FRQVXPSWLRQ��$V�D�IRUPHU�VHFUHWDU\�
JHQHUDO�RI�81&7$'�DFNQRZOHGJHV�

$OWKRXJK�WKHUH�LV�QR�UHDVRQ�WR�EHOLHYH�WKDW�FRPSOHWLRQ�RI�WKLV�SURFHVV��RI
LQGXVWULDOL]DWLRQ��UHTXLUHV�RWKHU�FRXQWULHV�WR�IROORZ�VWHS�E\�VWHS�WKH�SDWKV
HVWDEOLVKHG� E\� GHYHORSHG� FRXQWULHV�� WKH� EURDG� FKDUDFWHULVWLFV� RI� WKH
SURFHVV� RI� GHYHORSPHQW� DUH� FOHDU� HQRXJK�� GHYHORSPHQW� PHDQV
LQGXVWULDOL]DWLRQ�� DQG� LQGXVWULDOL]DWLRQ� HQWDLOV� WKH� V\VWHPDWLF� DSSOLFDWLRQ
RI�FRQWUROOHG�PHFKDQLFDO�HQHUJ\�WR�DQ�HYHU�ZLGHQLQJ�UDQJH�RI�SURGXFWLYH
DFWLYLWLHV��81&7$'�������LL��

,Q� RWKHU�ZRUGV�� WKHUH� LV� DQ� DSSDUHQW� FRQIOLFW� EHWZHHQ� WKH� REMHFWLYHV� RI� UHGXFLQJ�&2�

HPLVVLRQV� DQG� FORVLQJ� WKH� VRFLRHFRQRPLF� JDS� EHWZHHQ� GHYHORSHG� DQG� GHYHORSLQJ
FRXQWULHV��'HYHORSLQJ� FRXQWULHV� QHHG� WR� LQFUHDVH� WKHLU� DYHUDJH� HQHUJ\� FRQVXPSWLRQ� DW
IDVWHU�UDWHV�WKDQ�WKH�GHYHORSHG�ZRUOG�LI�WKH�JDS�EHWZHHQ�WKHLU�UHVSHFWLYH�SURGXFWLRQ�DQG
FRQVXPSWLRQ�SDWWHUQV�LV�WR�EH�UHGXFHG��+RZHYHU��WKH�FRVWV�RI�DEDWHPHQW�RI�JUHHQKRXVH
JDVHV��*+*��HPLVVLRQV�DUH�FRQVLGHUDEO\�VPDOOHU�LQ�WKH�GHYHORSLQJ�FRXQWULHV��0RUHRYHU�
WKHLU�VKDUH�LQ�WRWDO�HPLVVLRQV�LV�LQFUHDVLQJ�ZLWK�WLPH��DQG�VRPH�GHYHORSLQJ�FRXQWULHV�DUH
DPRQJ� WKRVH�PRVW� DIIHFWHG� E\� SRVVLEOH� GDPDJHV� LQWURGXFHG� E\� WKH� FOLPDWH� FKDQJH²
WKXV�� GHYHORSLQJ� FRXQWULHV� DUH� DQ� HVVHQWLDO� FRPSRQHQW� RI� DQ\� HIIHFWLYH� LQWHUQDWLRQDO
VWUDWHJ\�DLPLQJ�DW�HPLVVLRQV�DEDWHPHQW�
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7KH� ELJJHVW� FKDOOHQJH� SUHVHQWHG� E\� WKH� *+*� DEDWHPHQW� DJUHHPHQWV� LV� WR� FRQFLOLDWH
HTXLW\�DQG�HIILFLHQF\� LQ�D�FRPPRQ�VWUDWHJ\��7KH�SULQFLSOH� WKDW�KDV�EHHQ�XVHG�VR�IDU� LQ
VLPLODU� DJUHHPHQWV� �IRU� H[DPSOH�� WKH� 0RQWUHDO� 3URWRFRO��� EDVHG� RQ� 
JUDQGIDWKHULQJ

ULJKWV��L�H���IXWXUH�OHYHOV�RI�HPLVVLRQ�VKRXOG�EH�GHWHUPLQHG�DV�D�IXQFWLRQ�RI�WKH�FXUUHQW
OHYHO��� FDQQRW� EH� DFFHSWHG� XQGHU� WKHVH� WHUPV�� (TXDO� SHUFHQWDJH� UHGXFWLRQV� DUH
LQWULQVLFDOO\�XQIDLU�VLQFH�WKH\�IUHH]H�WKH�VWDWXV�TXR�RI�HQHUJ\�DQG�UHVRXUFH�FRQVXPSWLRQ
�ZKLFK�LV�ZLGHO\�UHFRJQL]HG�DV�DQ�XQIDLU�GLVWULEXWLRQ�EHWZHHQ�ULFK�DQG�SRRU�FRXQWULHV��
7KLV� ZRXOG� DOVR� SHQDOL]H� WKH� HFRQRPLHV� WKDW� DUH� SUHVHQWO\� LQYHVWLQJ� WR� UHGXFH� WKH
HPLVVLRQ�LQWHQVLW\�RI�WKHLU�SURGXFWLRQ��HPLVVLRQV�SHU�XQLW�RI�RXWSXW�²WKHVH�HFRQRPLHV
FRXOG� EH� 
JLYLQJ� DZD\
� IXWXUH� HPLVVLRQ� ULJKWV� WKURXJK� FXUUHQW� DEDWHPHQW� PHDVXUHV�
)LQDOO\�� HPLVVLRQV� DEDWHPHQW� EDVHG� RQ� XQLIRUP� FXWV� GRHV� QRW� UHVSHFW� WKH� HIILFLHQF\
SULQFLSOH� VLQFH� WKH�DVVRFLDWHG�PDUJLQDO�FRVWV�RI� HPLVVLRQ� UHGXFWLRQV�YDU\� FRQVLGHUDEO\
DPRQJ�FRXQWULHV�

7KHUH� DUH� DOVR� 
DOWUXLVWLF
� SURSRVDOV� ZKLFK� HPSKDVL]H� WKDW� RQO\� GHYHORSHG� FRXQWULHV
VKRXOG�EH�SHQDOL]HG�E\�WKHLU�SDVW�DQG�SUHVHQW�KLJKHU�OHYHOV�RI�HPLVVLRQ��+RZHYHU��WKHVH
SURSRVDOV�ZRXOG� IDFH� WZR�PDLQ� SUREOHPV�� )LUVW�� WKHUH�ZRXOG� EH� JUHDW� UHVLVWDQFH� IURP
GHYHORSHG� FRXQWULHV� WR� DFFHSW� WKH� LGHD� WKDW� PDVVLYH� WUDQVIHU� SD\PHQWV�� ZLWKRXW
UHFLSURFDO� HIIRUWV�� FRXOG� EH� VHQW� WR� GHYHORSLQJ� FRXQWULHV�� ZKLFK� PDNHV� WKH� SURSRVDO
XQDFFHSWDEOH� LQ� SROLWLFDO� WHUPV�� 6HFRQG�� WKH� LPSDFWV� RI� WKH� UHGXFWLRQ� LQ� HFRQRPLF
DFWLYLWLHV� LQ� WKH� GHYHORSHG� ZRUOG� ZRXOG� KDYH� FRQVLGHUDEOH� VRFLDO� FRVWV�� DIIHFWLQJ� WKH
ZHOIDUH�RI� WKH�HQWLUH�KXPDQ�SRSXODWLRQ��)RU� LQVWDQFH��D� UHGXFWLRQ� LQ� WKH�SURGXFWLRQ�RI
JRRGV�ZRXOG�DIIHFW�H[SRUWV�WR�WKH�WKLUG�ZRUOG��PDNLQJ�WKHP�PRUH�VFDUFH�DQG�H[SHQVLYH�
ZKLOH�DW� WKH� VDPH� WLPH�� LPSRUWV� IURP� WKH�GHYHORSLQJ�FRXQWULHV�ZRXOG�EH� FRQVLGHUDEO\
UHGXFHG��7KH�H[SHULHQFH�RI�WKH�����V�LOOXVWUDWHV�WKLV�SUREOHP��WKH�HFRQRPLF�UHWUDFWLRQ�RI
WKH� GHYHORSHG� FRXQWULHV� LQGXFHG� D� ZRUOG� UHFHVVLRQ� ZLWK� GUDPDWLF� FRQVHTXHQFHV� WR
GHYHORSLQJ� FRXQWULHV� �UHGXFWLRQ� RI� SULPDU\� JRRGV� H[SRUWV� FRPELQHG�ZLWK� WKH� H[WHUQDO
GHEW�FULVLV���VRPH�RI�ZKLFK�DUH�VWLOO�SD\LQJ�WKH�FRVWV�RI�DGMXVWLQJ�WR�WKH�QHZ�ZRUOG�RUGHU�

7KHUHIRUH��WKH�HVWDEOLVKPHQW�RI�LQWHUQDWLRQDO�LQVWUXPHQWV�WR�OLPLW�&2��HPLVVLRQV�VKRXOG
EH� FRQVLGHUHG� LQ� D� FRQWH[W� RI� RSHQ� HFRQRPLHV²WKDW� LV�� UHFRJQL]LQJ� WKDW� LQWHUQDWLRQDO
IORZV� RI� LQFRPH� KDYH� EDFNJURXQG� HIIHFWV� WR� QDWLRQDO� HFRQRPLHV�� 7KLV� FDQ� EH
H[HPSOLILHG� LQ� D� YHU\� VLPSOH� VLWXDWLRQ�� &RQVLGHU� WZR� FRXQWULHV� �$�� %�� ZLWK� GLIIHUHQW
FRVWV� RI� DEDWHPHQW�� EXW� WKH� RQH� ZLWK� KLJKHU� FRVWV� RI� DEDWHPHQW� �$�� EHLQJ� SROLWLFDOO\
LQWHUHVWHG� LQ� WKH� FRQWURO� RI� JUHHQKRXVH� JDVHV�� ,W� LV� SRVVLEOH� WKDW� D� GHDO� EHWZHHQ� ERWK
FRXQWULHV� LV� UHDFKHG��FRXQWU\�$�LV�ZLOOLQJ� WR�SD\�FRPSHQVDWLRQ� WR� UHGXFH�HPLVVLRQV� LQ
FRXQWU\�%�XS�WR�D�SRLQW�ZKHUH�WKH�PDUJLQDO�FRQWULEXWLRQ�HTXDOV�WKH�EHQHILW�RI�UHGXFLQJ
*+*�HPLVVLRQV��IRU�FRXQWU\�$���VLPLODUO\��FRXQWU\�%�LV�ZLOOLQJ�WR�DFFHSW�FRPSHQVDWLRQ
WR�UHGXFH� LWV�HFRQRPLF�DFWLYLW\�XS� WR�D�SRLQW�ZKHUH� WKH�PDUJLQDO�FRPSHQVDWLRQ�HTXDOV
WKH� PDUJLQDO� FRVW� RI� VDFULILFHG� SURGXFWLRQ�� 7KH� XVH� RI� HFRQRPLF� LQVWUXPHQWV� DOORZV
WKHVH� WUDQVIHUV� WR� WDNH� SODFH� LQ� D� IOH[LEOH�� FRVW�HIIHFWLYH� ZD\�� 7KH� RSWLRQV� FXUUHQWO\
GLVFXVVHG�WR�LPSOHPHQW�WKHP�DUH�H[DPLQHG�LQ�WKH�QH[W�VHFWLRQ�
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7KH� )UDPHZRUN� &RQYHQWLRQ� RQ� &OLPDWH� &KDQJH� ZDV� VLJQHG� LQ� -XQH� ����� LQ� 5LR� GH
-DQHLUR�� 6LQFH� WKH� GLYHUJHQFH� DPRQJ� WKH� SDUWLFLSDQW� FRXQWULHV� DW� WKH� WLPH� ZDV
FRQVLGHUDEOH��WKH�WHUPV�RI�WKH�&RQYHQWLRQ�ZHUH�OHIW�PRVWO\�XQVSHFLILHG�LQ�RUGHU�WR�DOORZ
QHJRWLDWLRQV�WR�WDNH�RYHU�WKH�FRPLQJ�\HDUV��7KH�PRVW�LPSRUWDQW�WDUJHW��WKH�
VWDELOL]DWLRQ
RI� JUHHQKRXVH� JDV� FRQFHQWUDWLRQV� LQ� WKH� DWPRVSKHUH� DW� D� OHYHO� WKDW� ZRXOG� SUHYHQW
GDQJHURXV� DQWKURSRJHQLF� LQWHUIHUHQFH� ZLWK� WKH� FOLPDWH� V\VWHP
� �$UWLFOH� ���� KDV� EHHQ
GLVFRQQHFWHG�IURP�GHWDLOHG�WDUJHWV�DQG�WLPHWDEOHV��2QO\�GHYHORSHG�FRXQWULHV�DQG�D�VPDOO
QXPEHU�RI�HPHUJLQJ�GHYHORSLQJ�FRXQWULHV�KDYH�FRPPLWWHG�WKHPVHOYHV�WR�WKH� 
UHWXUQ�E\
WKH�HQG�RI�WKH�GHFDGH�WR�HDUOLHU�OHYHOV�RI�DQWKURSRJHQLF�HPLVVLRQV�RI�FDUERQ�GLR[LGH�DQG
RWKHU�JUHHQKRXVH�JDVHV
��$UWLFOH�����ZKLFK�LV�FRPPRQO\�DVVRFLDWHG�ZLWK�VWDELOL]LQJ�&2�

HPLVVLRQV� E\� WKH� \HDU� ����� DW� WKH� ����� OHYHO�� +RZHYHU�� QDWLRQDO� WDUJHWV� IRU� &2�

DEDWHPHQW� DGRSWHG� YROXQWDULO\� E\� VRPH�(XURSHDQ� FRXQWULHV� DUH�PRUH� VWULFW� WKDQ� WKHVH
�IRU�H[DPSOH��'HQPDUN�KDV�DQ�DPELWLRXV�WDUJHW�OHYHO�RI����SHU�FHQW�&2��UHGXFWLRQ�RI�WKH
�����OHYHO�E\�WKH�\HDU�������VHH�6YHQGVHQ�������

7KH� &RQYHQWLRQ� DOVR� HVWDEOLVKHV� WKH� *OREDO� (QYLURQPHQWDO� )DFLOLW\� �*()�� DV� WKH
ILQDQFLDO�PHFKDQLVP�IRU�WKH�SURYLVLRQ�RI�UHVRXUFHV�RQ�D�JUDQW�RU�FRQFHVVLRQDO�EDVLV��7KH
SURJUDPPH� SULRULWLHV� DQG� HOLJLELOLW\� FULWHULD� ZHUH� OHIW� WR� EH� GHWHUPLQHG� E\� WKH
&RQIHUHQFH�RI� WKH�3DUWLHV�� DQG� WKHUH�ZDV�DOVR�D�YDJXH� UHIHUHQFH� WR� ILQDQFLDO� UHVRXUFHV
UHODWHG� WR� WKH� LPSOHPHQWDWLRQ�RI�ELODWHUDO�� UHJLRQDO�� DQG�PXOWLODWHUDO� FKDQQHOV� EHWZHHQ
GHYHORSHG�DQG�GHYHORSLQJ�FRXQWULHV�

7KH�IOH[LELOLW\�RI�WKH�WHUPV�XVHG�LQ�WKH�&RQYHQWLRQ�UHIOHFWV�WKH�XQFHUWDLQW\�DERXW�WKH�UHDO
FRPPLWPHQW� DQG� SROLWLFDO� ZLOOLQJQHVV� RI� HDFK� SDUWLFLSDQW� FRXQWU\� WR� GHDO� ZLWK� WKH
DGMXVWPHQWV�LPSRVHG�E\�WKH�QHHG�IRU�HPLVVLRQV�UHGXFWLRQ��7KLV�DOVR�PHDQV�WKDW�WKHUH�LV
D�ZLGH�UDQJH�RI�LPSOHPHQWDWLRQ�RSWLRQV�LI�GHYHORSHG�FRXQWULHV�HIIHFWLYHO\�GHFLGH�WR�SD\
ILQDQFLDO� FRPSHQVDWLRQV� WR� GHYHORSLQJ� FRXQWULHV� LQ� RUGHU� WR� 
LPSRUW
� &2�� DEDWHPHQW
IURP�GHYHORSLQJ�FRXQWULHV�

7KH�OLWHUDWXUH�KDV�HPSKDVL]HG�HFRQRPLF�LQVWUXPHQWV��FDUERQ�WD[HV��H[WHUQDO�RIIVHWV�DQG
WUDGDEOH� SHUPLWV�� 7KHVH�PHFKDQLVPV� UHVSHFW� WKH� 
SROOXWHU�SD\V
� SULQFLSOH�� LQWHUQDOL]LQJ
SROOXWLRQ�FRVWV��EXW�SURYLGLQJ�IOH[LELOLW\�WR�WKH�HFRQRPLF�DJHQWV�WR�PLQLPL]H�FRVWV�LQ�WKH
DGMXVWPHQW�WR�ORZHU�OHYHOV�RI�HPLVVLRQV��VR�WKDW�

WKH\� VHSDUDWH� WKH� TXHVWLRQ� RI� ZKHUH� DEDWHPHQW� FDQ� EH� XQGHUWDNHQ
�KRSHIXOO\�� DW� WKH� ORZHVW� FRVW��� IURP� WKH� TXHVWLRQ� RI� ZKR� VKRXOG� SD\�
ZKLFK� LV� GHWHUPLQHG� E\� WKH� LQLWLDO� DOORFDWLRQ�WDUJHWV�� RU� WD[
UHGLVWULEXWLRQV
��*UXEE�����������

1HYHUWKHOHVV�� WKHUH� DUH� LPSRUWDQW� GLIIHUHQFHV� LQ� WKHLU� LPSOHPHQWDWLRQ�� $� V\VWHP� RI
LQWHUQDWLRQDO�HPLVVLRQ�WD[HV�FDQ�EH�HVWDEOLVKHG�ZLWK�UHYHQXHV�IURP�FDUERQ� WD[HV�EHLQJ
FROOHFWHG� LQ�FRXQWULHV�ZLWK�KLJK� OHYHOV�RI�HPLVVLRQ��DQG� WUDQVIHUUHG� WR�FRXQWULHV�ZKLFK
SUHVHUYH�FDUERQ�VLQNV��7KH�HVVHQFH�RI� WKH� WD[� LV� WR� HQFRXUDJH� WD[�DYRLGLQJ�EHKDYLRXU�
WKURXJK� WKH� SHUPDQHQW� LQFHQWLYH� RI� HQHUJ\� FRQVHUYDWLRQ�� VXEVWLWXWLRQ� RI� QRQ�FDUERQ
HQHUJ\�IRU�FDUERQ�HQHUJ\��DQG�DQ\�RWKHU�LQQRYDWLRQ�WKDW�UHGXFHV�SROOXWLRQ��3HDUFH�������
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6SHFLDO�DOORZDQFHV�FDQ�EH�PDGH�WR�SUHYHQW�SRRU�FRXQWULHV�IURP�EHFRPLQJ�QHW�SD\HUV�RI
FDUERQ�WD[HV��UHVSHFWLQJ�WKH�HTXLW\�SULQFLSOH�

&XUUHQW� H[SHULHQFHV� VKRZ� WKDW� WKH� HVWDEOLVKPHQW� RI� LQWHUQDWLRQDO� FDUERQ� WD[HV� LV� QRW
SUREOHP� IUHH��2QH� SRLQW� LQ� SDUWLFXODU� GHVHUYHV� VSHFLDO� DWWHQWLRQ�� WKHUH� LV� FRQVLGHUDEOH
XQFHUWDLQW\� DERXW� WKH� HIIHFWLYH� UHGXFWLRQ� LQ� HPLVVLRQV� UHODWHG� WR� D� FHUWDLQ� WD[� OHYHO�
7KHUHIRUH� SROLF\�PDNHUV� KDYH� WR� JXHVV� WKH� WD[� OHYHO� QHFHVVDU\� WR� DFKLHYH� WKH� GHVLUHG
WDUJHW� LQ� HPLVVLRQV� UHGXFWLRQ��0RUHRYHU�� LI� WKLV� WD[� OHYHO� LV� KLJK�� WKHUH�ZLOO� EH� VWURQJ
UHVLVWDQFH�IURP�SHQDOL]HG�HFRQRPLF�DJHQWV�WR�DFFHSW�WKH�LQFUHDVH�LQ�WKHLU�FRVWV��FUHDWLQJ
WKH�ULVNV�RI�XQHPSOR\PHQW�DQG�GHFOLQLQJ�FRPSHWLWLYHQHVV���7KLV�SUREOHP�LV�KLJKOLJKWHG
E\�6YHQGVHQ��������LQ�WKH�DQDO\VLV�RI�WKH�'DQLVK�H[SHULHQFH��WKH�&2��WD[�LPSOHPHQWHG
LQ�������KRXVHKROGV�SD\�86�����SHU�WRQ�RI�&2��HPLWWHG��DQG�9$7�UHJLVWHUHG�ILUPV�SD\
KDOI� WKH� WD[�� LV�FRQVLGHUHG� WRR� ORZ� � WR� DFKLHYH� WKH�SROLWLFDOO\�GHFLGHG� WDUJHW�RI����SHU
FHQW�UHGXFWLRQ�E\�WKH�\HDU�����²LW�LV�HVWLPDWHG�WKDW�WKLV�WDUJHW�FDQ�RQO\�EH�DFKLHYHG�LI
WKH�WD[�LV�UDLVHG�WR�86�����

)LQDOO\��DW�WKH�LQWHUQDWLRQDO�OHYHO��SHQDOL]LQJ�FRXQWULHV�WKDW�GR�QRW�UHVSHFW�WKH�DJUHHPHQWV
�IRU� H[DPSOH�� QRW� SD\LQJ� WKH� VWLSXODWHG� WD[� DPRXQWV�� LV� D� IRUPLGDEOH� SUREOHP�� $Q
LQWHUQDWLRQDO� DJHQF\� UHVSRQVLEOH� IRU� PRQLWRULQJ� DQG� HQIRUFHPHQW� ZRXOG� QRW� KDYH� WKH
QHFHVVDU\�SRZHU� WR�REOLJDWH�DOO�FRXQWULHV� WR�DGKHUH� WR� LWV�GHFLVLRQV�DQG��DV�DJUHHPHQWV
DUH� YROXQWDU\�� WRR� PXFK� SUHVVXUH� FRXOG� LQGXFH� WKH� ZLWKGUDZDO� RI� WKH� WUDQVJUHVVRU
FRXQWU\��D�ZRUVH�RII�VROXWLRQ��

,Q�DQ\�FDVH��HYHQ�LI�HPLVVLRQ�WDUJHWV�DUH�QRW�DFKLHYHG��FDUERQ�WD[HV�DUH�D�YHU\�HIILFLHQW
V\VWHP�WR�REWDLQ�UHYHQXHV�HDUPDUNHG�IRU�HQYLURQPHQWDO�DFWLRQ��)RU�LQVWDQFH��6YHQGVHQ
������� DUJXHV� WKDW� WKH� PDLQ� PRWLYDWLRQ� EHKLQG� WKH� 'DQLVK� LQLWLDWLYH� RI� WD[LQJ� &2�

HPLVVLRQV�LV�WR�
MXVWLI\
²WKURXJK�
JUHHQ
�REMHFWLYHV²KLJKHU�OHYHOV�RI�WD[DWLRQ�UHODWLYH�WR
WKH�(XURSHDQ�8QLRQ�VWDQGDUGV��7KHUHIRUH��FRQYHQWLRQDO�WD[HV�FRXOG�EH�ORZHUHG�ZLWKRXW
DIIHFWLQJ�WKH�WRWDO�WD[�UHYHQXH��WKDW�LV��D�GRXEOH�GLYLGHQG�VWUDWHJ\��

7KLV�SURSHUW\�LV�YHU\�LPSRUWDQW�LI�FDUERQ�WD[HV�DUH�WR�EH�FRXSOHG�ZLWK�IXQGLQJ�DEDWHPHQW
VFKHPHV� LQ� RWKHU� FRXQWULHV�� ,QGHHG�� WKLV� LV� WKH� PDLQ� LGHD� EHKLQG� H[WHUQDO� RIIVHWV�� D
FRXQWU\�FDQ�PHHW�LWV�RZQ�QDWLRQDO�HPLVVLRQ�WDUJHW�E\�UHGXFLQJ�HPLVVLRQV�GRPHVWLFDOO\�RU

RIIVHW
�WKLV�E\�LQYHVWPHQWV�WR�UHGXFH�HPLVVLRQV�LQ�HTXLYDOHQW�DPRXQWV�HOVHZKHUH��VR�WKDW
WKH�WRWDO�RI�QDWLRQDO�HPLVVLRQV�PLQXV�WKH�H[WHUQDO�
VDYLQJV
�ZRXOG�PHHW�WKH�WDUJHW��*UXEE
������

7KH�LPSOLFLW�DVVXPSWLRQ�LV�WKDW�GHYHORSLQJ�FRXQWULHV�KDYH�D�ODUJH�VWRFN�RI�HFRQRPLFDOO\
LQHIILFLHQW� &2�� VRXUFHV� �WKDW� LV�� HFRQRPLF� UHWXUQV� SHU� XQLW� RI� &2�� DUH� ORZHU� WKDQ� LQ
GHYHORSHG� FRXQWULHV�� ZLWK� FKHDS� DEDWHPHQW� RSWLRQV�� 7KLV� ZRXOG� EULQJ� IOH[LELOLW\� WR
GHYHORSHG�FRXQWULHV� LQ� WKH�SURFHVV�RI� UHGXFLQJ� WKHLU�RZQ�&2�� HPLVVLRQV��ZKLOH� DW� WKH
VDPH�WLPH�FUHDWH�DQ�HFRQRPLF�YDOXH�IRU�WKH�IRUHVWU\�FDUERQ�IL[DWLRQ�FDSDFLW\�SUHVHUYHG
LQ�GHYHORSLQJ�FRXQWULHV��,Q�RWKHU�ZRUGV��WKH�&2��DEDWHPHQW�VHUYLFHV�FXUUHQWO\�SURYLGHG
IUHHO\�IURP�WKH�VRXWK�WR�WKH�QRUWK�ZRXOG�EH�FRQVLGHUHG�DV�D�NLQG�RI�H[SRUW�VHUYLFH��WKXV
WR�EH�SDLG�IRU�

7KH�HVWDEOLVKPHQW�RI�DQ�LQWHUQDWLRQDO�V\VWHP�RI�&2��HPLVVLRQV�UHGXFWLRQ�RIIVHW�ZRXOG
UHTXLUH� WKDW� FRXQWULHV� FRPPLW� WKHPVHOYHV� WR� HPLVVLRQ� UHGXFWLRQ� WDUJHWV� ZKLFK� DUH
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PXWXDOO\� UHVSHFWHG�� DFFHSWLQJ� WKH� SULQFLSOH� WKDW� HPLVVLRQ� VDYLQJV� FDQ� EH� REWDLQHG
WKURXJK� DEDWHPHQW� LQYHVWPHQW� LQ� RWKHU� FRXQWULHV�� 7KH� UHVSRQVLELOLW\� WR� PHHW� WKH
DEDWHPHQW�FRPPLWPHQWV�FDQ�EH�WUDQVIHUUHG�RQWR�SXEOLF�DQG�SULYDWH�HQWLWLHV�ZLWKLQ�WKHVH
FRXQWULHV��7KLV�PHDQV�WKDW�DEDWHPHQW�VHUYLFHV�FDQ�DOVR�EH�SURYLGHG�E\�SULYDWH�HQWLWLHV�
QRW� QHFHVVDULO\� UHTXLULQJ� LQWHUVWDWH� DJUHHPHQW�� ,Q� IDFW�� WKHUH� DUH� DOUHDG\� H[DPSOHV� RI
MRLQWO\� LPSOHPHQWHG� IRUHVWU\� RIIVHW� SURMHFWV� IXQGHG� E\� SULYDWH� 86� HOHFWULFLW\� XWLOLWLHV
ZKLFK� LQYHVWHG� LQ� FDUERQ� IL[LQJ� UHIRUHVWDWLRQ� LQ� GHYHORSLQJ� FRXQWULHV� �+D\HV� �����
,3&&�������

)URP�WKH�DQDO\VLV�DERYH��LW�LV�FOHDU�WKDW�H[WHUQDO�RIIVHWV�KDYH�JUHDW�SRWHQWLDO�DV�D�WUDQVIHU
PHFKDQLVP�WR�FRPSHQVDWH�WKH�GHYHORSLQJ�FRXQWULHV�ZKLFK�GHFLGH�DJDLQVW�GHSOHWLQJ�WKHLU
QDWXUDO� IRUHVWV� �RU�� DW� OHDVW�� WR� UHGXFH� WKH� GHIRUHVWDWLRQ� SURFHVV��� ,Q� WKH� ORQJ� WHUP�
KRZHYHU��RQH�SUREOHP�UHPDLQV��7KH�V\VWHP�LV�EDVHG�RQ�WUDQVIHUV�WR�GHYHORSLQJ�FRXQWULHV
LQGHSHQGHQWO\� RI� WKH� HIIRUWV� EHLQJ� PDGH� WR� UHGXFH� HPLVVLRQV� RXWVLGH� WKH� DEDWHPHQW
SURMHFWV��)RU�H[DPSOH��RQH�FRXQWU\�PD\�UHFHLYH�FRPSHQVDWLRQ�EHFDXVH�LW�KDV�SUHVHUYHG
QDWXUDO�IRUHVWV��EXW�DW� WKH�VDPH�WLPH��RWKHU�HPLVVLRQ�VRXUFHV�KDYH�EHHQ�DFFHOHUDWHG��LQ
WKH�HQHUJ\��LQGXVWU\�RU�WUDQVSRUWDWLRQ�VHFWRUV���6LQFH�WKHVH�RWKHU�VRXUFHV�RI�HPLVVLRQV�DUH
H[SHFWHG�WR�LQFUHDVH�LQ�GHYHORSLQJ�FRXQWULHV��WKH�H[WHUQDO�RIIVHWV�FDQQRW�EH�FRQVLGHUHG�D
ORQJ�WHUP�JOREDO�VROXWLRQ��)XUWKHUPRUH��LW�LV�H[SHFWHG�WKDW�WKH�YROXPH�RI�UHVRXUFHV�WR�EH
WUDQVIHUUHG� IURP� GHYHORSHG� FRXQWULHV� WR� GHYHORSLQJ� FRXQWULHV� FRXOG� EH� VXEVWDQWLDO�
DURXVLQJ� VWURQJ� RSSRVLWLRQ� IURP� QHW� SD\HUV� LQ� WKH� QRUWK� �WKH� VLWXDWLRQ� LQ� VRPH
LQGXVWULDOL]HG� FRXQWULHV� FRXOG� EH�ZRUVH� RII� DIWHU� WKH� WUDQVIHUV� WKDQ� EHIRUH�� VHH� 3HDUFH
�������7KHUHIRUH��PDQ\�DXWKRUV�FRQVLGHU�WKDW�H[WHUQDO�RIIVHWV�FDQ�RQO\�EH�WKH�ILUVW�VWDJH
RI�WKH�LPSOHPHQWDWLRQ�RI�LQWHUQDWLRQDO�WUDGDEOH�HPLVVLRQ�SHUPLWV�

7UDGDEOH� SHUPLWV� KDYH� WKH� DGYDQWDJH� RI� GLUHFWO\� HVWDEOLVKLQJ� D� PD[LPXP� DPRXQW� RI
HPLVVLRQV�IRU�WKH�V\VWHP�DV�D�ZKROH��WD[HV��IRU�H[DPSOH��FDQ�RQO\�DIIHFW�WKH�WRWDO�OHYHO�RI
HPLVVLRQ�LQGLUHFWO\���$W�WKH�VDPH�WLPH��UHOHYDQW�DJHQWV�KDYH�WKH�IUHHGRP�WR�DGRSW�WKHLU
RZQ�FRVW�VWUXFWXUHV��WKXV�DVVXULQJ�HFRQRPLF�HIILFLHQF\�

7KH� H[SHULHQFH� RI� WKH� 8QLWHG� 6WDWHV� LV� DQ� REOLJDWRU\� UHIHUHQFH� ZLWK� UHJDUG� WR� WKH
IHDVLELOLW\� RI� WUDGDEOH� SHUPLWV� �IRU� D� UHYLHZ�� VHH�6YHQGVHQ� ������� 6RPH�RI� WKH� SHUPLW
SURJUDPPHV�ZHUH�HVWDEOLVKHG�DW� WKH� IHGHUDO� OHYHO�E\� WKH�86�(QYLURQPHQWDO�3URWHFWLRQ
$JHQF\� �(3$��� DOO� RI� WKHP� GHDOLQJ� ZLWK� DLU� SROOXWLRQ�� 7KH� ILUVW� SURJUDPPH� ZDV� WKH
(PLVVLRQ� 7UDGLQJ� 3URJUDPPH� �VWDUWHG� LQ� ������� DLPLQJ� IRU� WKH� LQGXVWU\� WR� DFKLHYH
QDWLRQDO� DLU� TXDOLW\� VWDQGDUGV� RQ� VXOSKXU� R[LGHV�� QLWURJHQ� R[LGHV�� SDUWLFXODWHV�� FDUERQ
PRQR[LGH��K\GURFDUERQV�� OHDG�DQG�R]RQH�� ,Q� WKH�����V�� WZR�VLPLODU�SURJUDPPHV�ZHUH
HVWDEOLVKHG�WR�SKDVH�RXW�OHDGHG�JDVROLQH������������DQG�FKORURIOXRURFDUERQV��&)&��DQG
KDORQV� ����������� 7KH� PRVW� UHFHQW� H[SHULHQFH� LV� DOUHDG\� FRQVLGHUHG� D� VXFFHVVIXO
H[DPSOH�RI�FRVW�HIIHFWLYH�SROOXWLRQ�FRQWURO�VWUDWHJ\��WKH�$FLG�5DLQ�3URJUDPPH��DLPLQJ
DW�WKH�UHGXFWLRQ�RI�VXOSKXU�GLR[LGH�HPLVVLRQV�E\�HOHFWULFDO�XWLOLWLHV�����SHU�FHQW�UHGXFWLRQ
RI�WKH������OHYHO�E\�WKH�\HDU��������2WKHU�SURJUDPPHV��PDQDJHG�E\�VWDWH�DJHQFLHV��GHDO
ZLWK�DLU�DQG�ZDWHU�SROOXWLRQ�FRQWURO��$Q�LPSRUWDQW�IHDWXUH�RI�DOO�86�SURJUDPPHV�LV�WKH
LQLWLDO�FRQFHVVLRQ�RI�SHUPLWV�EDVHG�RQ�SDVW�HPLVVLRQ�OHYHOV��JUDQGIDWKHULQJ��

7KH� DGYDQWDJHV� RI� WUDGDEOH� SHUPLWV� LQFOXGH� WKH� IOH[LELOLW\� WR� UHGXFH� HPLVVLRQV� DW� ORZ
FRVWV�� DQG� WKH�SHUPDQHQW� LQFHQWLYH� IRU�XVHUV� WR� LQYHVW� LQ� WHFKQRORJLFDO� LQQRYDWLRQ� WKDW
UHGXFHV� WKH� QHHG� WR� SD\� IRU� DGGLWLRQDO� SHUPLWV�� $W� WKH� LQWHUQDWLRQDO� OHYHO�� D� SHUPLW
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PDUNHW� FDQ� EH� FRQVLGHUHG� DV� D� V\VWHP� DFFRUGLQJ� WR� ZKLFK� RQH� FRXQWU\� UHGXFHV� LWV
HPLVVLRQV� LQ� IDYRXU�RI�FRPSHQVDWLRQ�SDLG�E\� DQRWKHU� WKDW� FRQWLQXHV� WR� HPLW�� SURYLGHG
WKDW� WKH� VXP�RI� HPLVVLRQV� RI� WKH� WZR� FRXQWULHV� GR� QRW� H[FHHG� WKHLU� FRPELQHG� TXRWDV�
6XFK�D�V\VWHP�ZRXOG�DOORZ�QHW�WUDQVIHUV�WR�GHYHORSLQJ�FRXQWULHV�LI�FUHGLWV�DUH�SURYLGHG
IRU�WKH�SUHVHUYDWLRQ�RI�QDWLYH�RU�QHZ�IRUHVWV�DV�FDUERQ�VLQNV�

+RZHYHU��WKH�LPSOHPHQWDWLRQ�RI�WUDGDEOH�SHUPLWV�LV�WKH�VXEMHFW�RI�PXFK�FULWLFLVP��)LUVW�
DV�LQ�WKH�FDVH�RI�FDUERQ�WD[HV��WKH�QHHG�RI�DQ�DJHQF\�WR�RYHUVHH�WKH�WUDGH�LQ�SHUPLWV�GRHV
QRW� VROYH� WKH� SUREOHP� RI� SHQDOW\� HQIRUFHPHQW� IRU� FRXQWULHV� H[FHHGLQJ� WKHLU� HPLVVLRQ
TXRWDV��6HFRQG��WKH�LQWHUQDWLRQDO�SHUPLW�PDUNHW�ZRXOG�EH�VXEMHFW�WR�PDQ\�LPSHUIHFWLRQV�
VLQFH� WKHUH� LV� D� JUHDW� LPEDODQFH� EHWZHHQ� WKH� VL]H� RI� WKH� SRWHQWLDO� EX\HUV� �ODUJH
HFRQRPLHV��DQG�VHOOHUV��PRVWO\�VPDOO�HFRQRPLHV���7KLUG��DQG�SUREDEO\�WKH�PRVW�FUXFLDO�
LV�WKH�YLUWXDO�LPSRVVLELOLW\�RI�UHDFKLQJ�D�FRQVHQVXV�RYHU�WKH�GHILQLWLRQ�RI�LQLWLDO�TXRWDV�
7KHUH�LV�FRQVLGHUDEOH�GHEDWH�DERXW�WKH�EHVW�ZD\�RI�GLVWULEXWLQJ�WKH�SHUPLWV��2Q�WKH�RQH
KDQG�� WKH� SURSRVDO� RI� 
JUDQGIDWKHULQJ
� WKH� SHUPLWV� DFFRUGLQJ� WR� WKH� H[LVWLQJ� OHYHOV� RI
HPLVVLRQV� �DV� LQ� WKH� 86� H[SHULHQFH�� ZRXOG� QRW� EH� DFFHSWDEOH� WR� WKH� GHYHORSLQJ
FRXQWULHV��VLQFH�WKLV�DSSURDFK�GRHV�QRW�UHVSHFW�WKH�HTXLW\�SULQFLSOH��LQ�WKH�VHQVH�WKDW� LW
EHQHILWV�WKH�FXUUHQWO\�KLJK�SROOXWDQW�FRXQWULHV���2Q�WKH�RWKHU�KDQG��SURSRVDOV�DLPLQJ�DW

IDLU
�DOORFDWLRQ��VXFK�DV�JUDQWLQJ�TXRWDV�SURSRUWLRQDOO\�WR�WKH�QXPEHU�RI�LQKDELWDQWV��WKH
LGHD�RI�DQ�HTXDO�� LQGLYLGXDO� ULJKW� WR�HPLW��ZRXOG�IDFH�JUHDW� UHVLVWDQFH�IURP� WKH� ODUJHVW
LQGXVWULDOL]HG�FRXQWULHV�

,W�VKRXOG�EH�QRWHG�WKDW� WKH�H[SHULHQFHV�UHYLHZHG�DERYH�UHIHU� WR�GRPHVWLF�SURJUDPPHV�
VR�WKHUH�LV�QR�DVVXUDQFH�WKDW�VRPH�RI�WKHLU�VXFFHVVIXO�DVSHFWV�FDQ�DOVR�EH�DFKLHYHG�LQ�WKH
LQWHUQDWLRQDO�FRQWH[W��$OVR��DV�DUJXHG�E\�3HDUFH���������PRVW�VWXGLHV�DVVXPH�LPSOLFLWO\
WKDW� FRVWV� RI� FDUERQ� HPLVVLRQ� FRQWUROV� YDU\� VLJQLILFDQWO\� EHWZHHQ� WUDGLQJ� SDUWLHV�� DQG
WKDW� WUDQVDFWLRQ�FRVWV�GR�QRW�UHSUHVHQW�DQ�REVWDFOH��7KH�ILUVW�SRLQW� LV�FKDOOHQJHG�E\� WKH
IDFW�WKDW�GHYHORSHG�FRXQWULHV�ZLWK�EHWWHU�DYDLODELOLW\�RI�FDSLWDO�DQG�WHFKQRORJ\��PD\�IDFH
HTXDO�RU�HYHQ� ORZHU�DEDWHPHQW�FRVWV� WKDQ�SRRUHU�FRXQWULHV��7KH�VHFRQG�SRLQW� UHIHUV� WR
WKH�SUREOHP� WKDW� WKH� 
WKLQQHU
� WKH�PDUNHW� WKH� KLJKHU� WKH� WUDQVDFWLRQ� FRVWV�� OHDGLQJ� WR� D
SDUDGR[�� DQ� HIIHFWLYH� MRLQW� LPSOHPHQWDWLRQ� SURJUDPPH� UHTXLUHV� ODUJH�VFDOH� WUDGLQJ�
KRZHYHU��ODUJH�VFDOH�WUDGLQJ�FDQQRW�RFFXU�XQWLO�LW�KDV�EHHQ�GHPRQVWUDWHG�WKH�HIILFLHQF\
RI�MRLQW�LPSOHPHQWDWLRQ�

$QRWKHU� LQVWLWXWLRQDO�SUREOHP�HPSKDVL]HG�E\�3HDUFH� ������� UHIHUV� WR� WKH� GHILQLWLRQ� RI
ZKDW� FDQ� EH� FRQVLGHUHG� 
JHQXLQH
� FRPSHQVDWLRQ� IRU� &2�� HPLVVLRQV� UHGXFWLRQ�� 7KH
&OLPDWH�&KDQJH�&RQYHQWLRQ��DQG�WKH�0RQWUHDO�3URWRFRO��FRQVLGHUV�WKDW�HPLVVLRQ�FRQWURO
REOLJDWLRQV�FDQ�EH�MRLQWO\�LPSOHPHQWHG�E\�GHYHORSHG�FRXQWULHV�DQG�RWKHU�SDUWLHV��-RLQW
LPSOHPHQWDWLRQ� FDQ�EH� REWDLQHG� WKURXJK� FRPSHQVDWLRQV� IURP�GRQRUV� WR� FRXQWULHV� WKDW
KRVW�FDUERQ�DEDWHPHQW�SURJUDPPHV��DQG�FRPSHQVDWLRQ�YDOXHV�VKRXOG�EH�GHWHUPLQHG�E\
WKH� 
DJUHHG� IXOO� LQFUHPHQWDO� FRVWV
� RI� WKHVH� SURJUDPPHV�� +RZHYHU�� WKHUH� LV� QR� SURSHU
GHILQLWLRQ� RI� 
IXOO� LQFUHPHQWDO� FRVWV
�� ,W� LV� XQGHUVWRRG� WKDW� LQFUHPHQWDO� FRVWV� VKRXOG
FRPSDUH�DFWXDO�UHVXOWV�DJDLQVW�D�FRXQWHUIDFWXDO�EDVHOLQH��ZKDW�WKH\�ZRXOG�KDYH�GRQH�LI
WKH�HPLVVLRQ�FRQWURO�SURJUDPPHV�GLG�QRW�WDNH�SODFH���7KLV�LV�D�SDUWLFXODUO\�FRPSOLFDWHG
WDVN�� HVSHFLDOO\� EHFDXVH� WKH� &RQYHQWLRQ� GLG� QRW� HVWDEOLVK� UHGXFWLRQ� WDUJHWV� IRU
GHYHORSLQJ�FRXQWULHV��3HDUFH��������DUJXHV�WKDW�WKHUH�LV�QR�UHDO�QHHG�IRU�DQ�H[SOLFLW�VHW
RI�JXLGHOLQHV�RQ�KRZ�WR�HVWLPDWH�LQFUHPHQWDO�FRVWV�VLQFH� 
GRQRU
�DQG� 
KRVW
�ZLOO�DJUHH�D



���

SULFH�� HDFK�RI�ZKRP�ZLOO� NQRZ�ZKHWKHU�RU�QRW� WKH� DUUDQJHPHQW� LV� LQ� WKHLU� DGYDQWDJH�
1HYHUWKHOHVV��DV�GLVFXVVHG�EHIRUH��WKH�
PDUNHW
�IRU�&2��WUDQVDFWLRQV�LV�IDU�IURP�D�SHUIHFW
FRPSHWLWLRQ� K\SRWKHVLV�� ,W� LV� SRVVLEOH� WKDW� D� IHZ� LQGXVWULDOL]HG� FRXQWULHV�� DFWLQJ� LQ
FRRSHUDWLRQ�� ZLOO� KDYH�PXFK�PRUH� SRZHU� LQ� WKH� QHJRWLDWLRQV� WKDQ� D� ODUJH� QXPEHU� RI
LQGHEWHG�DQG�DWRPL]HG�GHYHORSLQJ�FRXQWULHV��$�SRVVLEOH�UHVXOW�LV�WKDW�RSSRUWXQLW\�FRVWV
ZRXOG� EH� RPLWWHG� IURP� WKHVH� QHJRWLDWLRQV�� WKHUHE\� UHGXFLQJ� FRPSHQVDWLRQ� YDOXHV� DQG
FUHDWLQJ�DQ�LPSOLFLW�VXEVLG\�WR�GHYHORSHG�FRXQWULHV��7KH�UHOHYDQFH�RI�RSSRUWXQLW\�FRVWV
LV�GLVFXVVHG�LQ�WKH�QH[W�VHFWLRQV�

)URP�WKH�GLVFXVVLRQ�DERYH��LW�LV�FOHDU�WKDW�GLIILFXOWLHV�LQ�WKH�LPSOHPHQWDWLRQ�RI�HFRQRPLF
LQVWUXPHQWV�WR�FRQWURO�&2��HPLVVLRQV�DW�WKH�JOREDO�VFDOH�ZLOO�UHTXLUH�D�ORQJ�SURFHVV�RI
QHJRWLDWLRQ�� $Q� HIIHFWLYH� V\VWHP� ZLOO� SUREDEO\� FRPELQH� VRPH� RI� PDQ\� GLIIHUHQW
SURSRVDOV��PL[LQJ�FRPPDQG�DQG�FRQWURO�DQG�PDUNHW�RULHQWHG� WRROV��1DWLRQDO� VWUDWHJLHV
LQ� GHYHORSHG� DQG� GHYHORSLQJ� FRXQWULHV� PLJKW� FRQWHPSODWH� FDUERQ� HPLVVLRQ� WD[HV� LQ
RUGHU� WR� HQFRXUDJH� D� SHUPDQHQW� VWUHDP�RI� LQQRYDWLRQV� WKDW� VWULYH� IRU� WKH� UHGXFWLRQ� RI
PDUJLQDO�FRVWV�RI�DEDWHPHQW�IRU�DOO�FRQFHUQHG��2IIVHW�LQYHVWPHQWV�LQ�DEDWHPHQW�PLJKW�EH
FRQVLGHUHG�E\�GHYHORSHG�FRXQWULHV�WR�WDNH�DGYDQWDJH�RI�ORZHU�PDUJLQDO�DEDWHPHQW�FRVWV
LQ� GHYHORSLQJ� FRXQWULHV�� )LQDOO\�� WUDGDEOH� SHUPLWV� PLJKW� EH� XVHG� WR� FRQVROLGDWH� WKH
V\VWHP� RSHUDWLRQ� RQFH� LW� KDV� UHDFKHG� D� PDWXUH� VWDJH� ZKHQ� WKH� FRVWV� DQG� UHZDUGV� RI
UHGXFLQJ�&2��HPLVVLRQV�DUH�UHODWLYHO\�FOHDU�WR�PRVW�QDWLRQV�

7LPH� ZLOO� FHUWDLQO\� EH� QHHGHG� IRU� WKH� HODERUDWLRQ� RI� D� MRLQW� IUDPHZRUN� ZKHUHE\� WKH
KLVWRULFDO� UHVSRQVLELOLW\�RI�GHYHORSHG�FRXQWULHV�FDQ�EH�PDWFKHG�E\� WKHLU�ZLOOLQJQHVV� WR
SD\��DQG�WKH�FXUUHQW�SDWWHUQ�RI�GHIRUHVWDWLRQ�LQ�GHYHORSLQJ�FRXQWULHV�FDQ�EH�UHYHUVHG�E\
WKH�SRWHQWLDO�EHQHILWV�RI�FRQVHUYDWLRQ��1HYHUWKHOHVV��WKLV�GRHV�QRW�PHDQ�WKDW�LQLWLDO�VWHSV
FDQQRW�EH� WDNHQ��2QH�RI� WKHVH�VWHSV� LV� WKH�HVWDEOLVKPHQW�RI�FRPSHQVDWLRQ�VFKHPHV� IRU
GHYHORSLQJ� FRXQWULHV� WKDW� HIIHFWLYHO\� LQYHVW� LQ� IRUHVW� SUHVHUYDWLRQ�� WKXV� DYHUWLQJ� DQ
LQFUHDVH�LQ�&2��HPLVVLRQV��7KH�QH[W�VHFWLRQ�GHDOV�LQ�PRUH�GHWDLO�ZLWK�WKH�JUHDW�SRWHQWLDO
RI�DEDWHPHQW�VFKHPHV�EDVHG�RQ�QRUWK�VRXWK�WUDQVIHUV�

�� 7523,&$/�)25(676�$1'�&2��(0,66,216

7KH� IXWXUH� RI� WURSLFDO� IRUHVWV� ZLOO� EH� GHFLVLYH� LQ� WKH� H[SDQVLRQ� RU� UHGXFWLRQ� RI� WKH
FRQFHQWUDWLRQ� RI� &2�� LQ� WKH� DWPRVSKHUH�� )RUHVWV� DUH� QDWXUDO� VLQNV� RI� FDUERQ�� DQG� WKH
FXUUHQW�WUHQG�RI�IRUHVW�GHSOHWLRQ�DQG�GHJUDGDWLRQ�LQ�WKH�WURSLFV�LV�D�VXEVWDQWLDO�VRXUFH�RI
&2��DQG�RWKHU�*+*�HPLVVLRQV²LQ�WKHVH�DUHDV��GHIRUHVWDWLRQ�LV�XVXDOO\�DVVRFLDWHG�ZLWK
WKH� EXUQLQJ� RI� ELRPDVV�� ZKLFK� OLEHUDWHV� JDVHV� LQWR� WKH� DWPRVSKHUH�� 7KH� ,QWHUQDWLRQDO
3DQHO� RQ� &OLPDWH� &KDQJH� �,3&&� ������ HVWLPDWHV� WKDW� ORZ�ODWLWXGH� IRUHVWV� ZHUH
UHVSRQVLEOH�IRU�DQ�DQQXDO�LQFUHDVH�RI�DSSUR[LPDWHO\�����*W�RI�FDUERQ�WR�WKH�DWPRVSKHUH
E\�������&RQVLGHULQJ�WKDW�WKH�DQQXDO�UDWH�RI�GHIRUHVWDWLRQ�LV�DERXW������PLOOLRQ�KHFWDUHV�
WKLV�FRUUHVSRQGV�WR�RQH�KHFWDUH�RI�GHIRUHVWDWLRQ�LQ�D�ORZ�ODWLWXGH�FRXQWU\�SURGXFLQJ��RQ
DYHUDJH��D�QHW�IOX[�RI�DURXQG�RQH�KXQGUHG�WRQV�RI�FDUERQ�
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7KHUHIRUH�� VORZLQJ� GRZQ� WKH� FXUUHQW� UDWHV� RI� WURSLFDO� GHIRUHVWDWLRQ�ZRXOG� UHSUHVHQW� D
VLJQLILFDQW�FRQWULEXWLRQ�WR�FRQWUROOLQJ�FDUERQ�GLR[LGH�DQG�RWKHU�*+*�HPLVVLRQV��,Q�WKH
PHGLXP�WHUP�� LI� IRUHVW�PDQDJHPHQW� RSWLRQV� DUH� HFRQRPLFDOO\� IHDVLEOH�� WKH� UROH� RI� WKH
WURSLFV� LQ� WKH� EDODQFH� RI� *+*V� FDQ� EH� UHYHUVHG� WKURXJK� WKH� H[SDQVLRQ� RI� IRUHVWU\
DFWLYLWLHV�ZLWK�QHW� JDLQV� LQ� WKH� VWRUDJH�RI� FDUERQ�� ,Q� IRUHVWU\� H[SDQVLRQ�� WZR� HOHPHQWV
VKRXOG� EH� FRQVLGHUHG�� WKH� SRWHQWLDO� FDSDFLW\� IRU� FDUERQ� VWRUDJH� DQG� WKH� FRVWV� RI
PLWLJDWLQJ�RSWLRQV�

$FFRUGLQJ� WR� ,3&&� ������� HVWLPDWHV�� WKH� SRWHQWLDO� RI� ORZ�ODWLWXGH� IRUHVWV� WR� FRQVHUYH
DQG� VHTXHVWHU� FDUERQ� UDQJHV�EHWZHHQ���� WR����*WRQV��PRUH� WKDQ�KDOI�RI�ZKLFK�ZRXOG
UHVXOW� IURP� SURPRWLQJ� IRUHVW� UHJHQHUDWLRQ� DQG� VORZLQJ� GRZQ� GHIRUHVWDWLRQ�� 7KLV� LV
FRQVLGHUDEO\�ODUJHU�WKDQ�WKH�SRWHQWLDO�RI�WHPSHUDWH�DQG�ERUHDO�]RQHV��DERXW����*WRQV�DQG
���� *WRQV�� UHVSHFWLYHO\�� 7URSLFDO� $PHULFD� KDV� WKH� ODUJHVW� SRWHQWLDO� IRU� FDUERQ
FRQVHUYDWLRQ�DQG�VHTXHVWUDWLRQ�����SHU�FHQW�RI�WURSLFDO�WRWDO���IROORZHG�E\�WURSLFDO�$VLD
����SHU�FHQW��DQG�WURSLFDO�$IULFD�����SHU�FHQW��

TABLE 9.1
COSTS OF FOREST PROTECTION OR REDUCTION DEFORESTATION

Country Cost ($/t C) Source and notes

Brazil 2.3 (a - 4 (b (a Darmstadter and Plantinga (1991)
(b Cline (1993)

Côte d'Ivore 8 Darmstadter and Plantinga (1991)

Indonesia 15 Darmstadter and Plantinga (1991)

Thailand 0.4 - 0.8 Based on Wangwacharakul and Bowonwiwat (1995),
which includes government budget for protection and
opportunity cost of land for agriculture production

Mexico 1 - 6 Based on data in Masera et al. (1995); lower bound on
cost of protection of tropical evergreen forest of Tabasco

India 0.5 Based on $5/ha cost for a tiger sanctuary and 50t C/ha of
biomass density

Central America 1 - 3 Swisher (1991) estimate, based on cost of protected
areas reported in the Tropical Forest Action Plan (TFAP)
proposals for Cost Rica, Honduras, and Panama

Russia 1 - 3 Krankina and Dixon (1994)

Source: IPCC (1996)

7KH� SRWHQWLDO� JDLQV� LQ� FDUERQ� VWRUDJH� DUH� FRQVLGHUDEOH�� 7KH� ,3&&� ������� EDVHOLQH
VFHQDULR� �XQGHU� FXUUHQW� FOLPDWH� FRQGLWLRQV� DQG� DVVXPLQJ� QR� FKDQJH� LQ� WKH� HVWLPDWHG
DYDLODEOH� ODQGV� RYHU� WKH� SHULRG� RI� LQWHUHVW�� HVWLPDWHV� WKDW� WKH� FXPXODWLYH� DPRXQW� RI
FDUERQ�WKDW�FRXOG�SRWHQWLDOO\�EH�FRQVHUYHG�DQG�VHTXHVWHUHG�RYHU� WKH�SHULRG����������
E\� VORZLQJ� GHIRUHVWDWLRQ� ����� PLOOLRQ� KHFWDUHV�� DQG� SURPRWLQJ� QDWXUDO� IRUHVW
UHJHQHUDWLRQ������PLOOLRQ�KHFWDUHV��LQ�WKH�WURSLFV��FRPELQHG�ZLWK�WKH�LPSOHPHQWDWLRQ�RI
D�JOREDO� IRUHVWDWLRQ�SURJUDPPH������PLOOLRQ�KHFWDUHV�RI�SODQWDWLRQV�DQG�DJURIRUHVWU\��
ZRXOG�EH�HTXLYDOHQW�WR�������SHU�FHQW�RI�WKH�FXPXODWLYH�IRVVLO�IXHO�HPLVVLRQV�RI�FDUERQ
RYHU�WKH�VDPH�SHULRG��SURMHFWHG�DFFRUGLQJ�WR�WKH�,3&&��������VFHQDULR�
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7KH�RWKHU�UHOHYDQW�GLPHQVLRQ�UHIHUV�WR�WKH��UHSRUWHGO\��ORZ�FRVWV�RI�FDUERQ�FRQVHUYDWLRQ
DQG� VHTXHVWUDWLRQ� SURMHFWV� LQ� WKH� WURSLFV�� 7KHVH� FRVWV� XVXDOO\� FRQVLGHU� RQO\� WKH� GLUHFW
FRVWV�RI�IRUHVW�SURMHFWV��SURWHFWLRQ��PDQDJHPHQW��HWF���EXW�QRW�WKH�RSSRUWXQLW\�FRVW�RI�WKH
ODQG��7KHUHIRUH�� WKHUH� LV�D�ELDV� WR�SUHVHQW�PLWLJDWLQJ�VWUDWHJLHV� LQ�GHYHORSLQJ�FRXQWULHV
FRQVLGHUDEO\�FKHDSHU�WKDQ�LQ�GHYHORSHG�FRXQWULHV��7KH�FRQVHTXHQFHV�RI�WKLV�SUREOHP�DUH
GLVFXVVHG�ODWHU�

7KH�,3&&�UHYLHZ�RQ�WKH�FRVWV�RI�IRUHVW�SURWHFWLRQ�DQG�GHIRUHVWDWLRQ�UHGXFWLRQ�IROORZHG
WKH� SDWWHUQ� RI� FRQVLGHULQJ� RQO\� GLUHFW� FRVWV� RI� FDUERQ� VHTXHVWUDWLRQ²WKH� RSSRUWXQLW\
FRVW�RI� ODQG�ZDV�RPLWWHG��7DEOH�������7KH�UHVXOWV�UDQJHG�IURP�DERXW�86����WRQ�FDUERQ
IRU� DIIRUHVWDWLRQ� DQG� UHGXFWLRQ� RI� GHIRUHVWDWLRQ� LQ� WKH� WURSLFV�� LQFUHDVLQJ� WR� DERXW
86�����WRQ� FDUERQ� IRU� DIIRUHVWDWLRQ� LQ� QRQ�86� 2(&'� FRXQWULHV�� 7KH� FRVWV� IRU
HVWDEOLVKLQJ� D� IRUHVW� SODQWDWLRQ� �RSSRUWXQLW\� FRVW� RI� ODQG� H[FOXGHG��ZHUH� HVWLPDWHG� WR
UDQJH�EHWZHHQ�86������DQG�86��������SHU�KHFWDUH��ZLWK�DQ�DYHUDJH�FRVW�RI�86������
SHU�KHFWDUH�

7KH� ����� ,3&&� UHSRUW� VXUYH\V�PRUH� UHFHQW� VWXGLHV� HVWLPDWLQJ� WKH� FRVWV� RI� SUHVHUYLQJ
DQG�H[SDQGLQJ�FDUERQ�VLQNV�� LQFOXGLQJ�WKH�EHQHILWV� WKDW� IRUHVWU\�RSWLRQV�ZRXOG�SUHVHQW
IRU�GZHOOHUV��2SSRUWXQLW\�FRVWV�RI�ODQG��KRZHYHU��UHPDLQHG�RPLWWHG��7KH�FRQVHTXHQFH�LV
WKDW� PRVW� RI� WKH� LQLWLDO� FRVWV� RI� H[SDQGLQJ� FDUERQ� VLQNV� DUH� VPDOOHU� WKDQ� WKH� RQHV
SUHVHQWHG�LQ�WKH�SUHYLRXV�UHSRUW��7DEOH������

TABLE 9.2
INITIAL COST OF EXPANDING CARBON SINKS

BY DIFFERENT REGIONS AND PRACTICES

Region/country Practice Cost (a (US$/t C) Source

Boreal Natural regeneration (b 5 (4-11) Dixon et al. (1994)

Reforestation 8 (3-27)

Temperate Natural regeneration (b 1 Dixon et al. (1994)

Afforestation 2 (1-5)

Reforestation 6 (3-29)

Tropical Natural regeneration (b 1 (1-2) Dixon et al. (1994)

Agroforestry 5 (b-11)

Reforestation 7 (3-29)

Central America Regeneration 4 Swisher (1991)

Agroforestry 4

Plantations 13

Argentina Reforestation 31 Winjum et al. (1993)

Afforestation 18

Australia Reforestation 5 Winjum et al. (1993)

Brazil Reforestation 10 Winjum et al. (1993)

FLORAN 3-8 (c Andrasko et al. (1991)

Canada Reforestation 11 Winjum et al. (1993)

Regeneration 6
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Table 9.2 (con’t)

Region/country Practice Cost (a (US$/t C) Source

China Reforestation 10 Winjum et al. (1993)

Forest management 3-4 Xu (1995)

Eucalyptus plantations 8

Agroforestry 6-21

Germany Reforestation 29 Winjum et al. (1993)

India Reforestation 15 Winjum et al. (1993)

Regeneration 2 Ravindranath et al. (1995)

Teak plantation 3

Agroforestry 9

Malaysia Reforestation 5 Winjum et al. (1993)

Mexico Reforestation 4 Winjum et al. (1993)

Plantations 5-11 Masera et al. (1995)

Forest management 03-3

South Africa Reforestation 9 Winjum et al. (1993)

Thailand Teak plantations 13-26 Wangwacharakul and
Bowonwiwat (1995)

Eucalyptus plantations 5-8

Agroforestry 8-12

USA Reforestation 5 Winjum et al. (1993)

Afforestation 2

Various options 5-43 (d Moulton and Richards (1990)

Various options 19-95 (e Adams et al. (1993)

Former Soviet
Union

Reforestation 6 Winjum et al. (1993)

Regeneration 5

Russia Plantation 1-8 Krankina and Dixon (1994)

Source: IPCC (1996)

Notes: (a Forest components for sequestering carbon vary by source: Dixon et al. (1994), Krankina
and Dixon (1994), and Winjum et al. (1993) include only carbon in vegetation; Xu (1995),
Ravindranath and Somashekhar (1995), Wangwacharakul and Bowonwiwat (1995), and
Masera et al. (1995) include vegetation and soil carbon; Swisher (1991), Moulton and
Richards (1990), and Adams et al. (1993) account for C in vegetation, soil, and litter.

(b Values in parentheses are interquartile ranges.
(c Figures vary depending on land rental costs per ha from US$ 400 to US$ 1,000;

Floram=Florestales Amazonia.
(d Marginal costs include planting and land rental costs.
(e Includes land rental costs.

7KH�,3&&�UHSRUWV�DQG�RWKHU�VWXGLHV�VXJJHVW� WKDW� ODQG�SULFHV�VKRXOG�EH�XVHG�DV�SUR[LHV
IRU� WKH�RSSRUWXQLW\�FRVW�RI� ODQG�� ,Q�PDQ\�DUHDV�DFURVV�GHYHORSLQJ�FRXQWULHV�� WKLV�SULFH
ZRXOG� EH� FORVH� WR� ]HUR�� DV� LQ� WKH� FDVH� RI� GHJUDGHG� ODQG� VXLWDEOH� IRU� UHIRUHVWDWLRQ�
8QIRUWXQDWHO\�� KRZHYHU�� ODQG� SURGXFWLYLW\� LV� QRW� WKH� RQO\� IDFWRU� DIIHFWLQJ� ODQG� SULFHV�
8QFHUWDLQW\�FRQFHUQLQJ�SURSHUW\� ULJKWV�� DEXQGDQW� VXSSO\�RI� 
TXDVL�RSHQ
� DFFHVV� ODQG� LQ
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WKH�IURQWLHU�EHWZHHQ�WKH�IRUHVW�DQG�DJULFXOWXUDO�DUHDV��ODFN�RI�FDSLWDO�WR�LQYHVW�LQ�SURSHU
PDQDJHPHQW�� QRQ�H[LVWHQW� FUHGLW� VFKHPHV� IRU� VPDOO� IDUPHUV� DQG� PDQ\� RWKHU� IDFWRUV
QHJDWLYHO\� DIIHFW� ODQG� SULFHV� �IRU� DQ� RYHUDOO� DQDO\VLV� RI� WKH� FDXVHV� RI� GHIRUHVWDWLRQ� LQ
GHYHORSLQJ�FRXQWULHV��VHH�3DOR�DQG�0HU\��������7KH�FRQVHTXHQFH�LV�WKDW�ODQG�SULFHV�GR
QRW�DFFXUDWHO\�UHSUHVHQW�WKH�RSSRUWXQLW\�FRVW�RI�ODQG��LI�D�V\VWHP�RI�LQWHUQDWLRQDO�WUDQVIHU
SD\PHQWV�IRU�DUUHVWLQJ�DJULFXOWXUDO�GHYHORSPHQW�LQ�WURSLFDO�IRUHVWV� LV�EDVHG�RQ�H[LVWLQJ
ODQG�SULFHV��WKHUH�ZRXOG�EH�DQ�LPSOLFLW�VXEVLG\�IURP�GHYHORSLQJ�FRXQWULHV�WR�GHYHORSHG
FRXQWULHV�EHFDXVH�ODQG�SULFHV�XQGHUHVWLPDWH�WKH�RSSRUWXQLW\�FRVW�RI�ODQG��7KH�GLVFXVVLRQ
RI�WKLV�SUREOHP�LQ�WKH�FRQWH[W�RI�WKH�$PD]RQ�LV�DQDO\VHG�LQ�WKH�QH[W�VHFWLRQ�

�� 7+(�23325781,7<�&267�2)�)25(67�&216(59$7,21�
(9,'(1&(6�)520�7+(�$0$=21

$FFRUGLQJ� WR� WKH� WKHRU\�RI�HFRQRPLFV�� LI� WKHUH�DUH�QR�PDUNHW�GLVWRUWLRQV��DFWXDO�SULFHV
DUH�WKH�SURSHU�PHDVXUH�RI�WKH�RSSRUWXQLW\�FRVW�RI�DQ�DVVHW��%DVHG�RQ�WKLV�SULQFLSOH��PDQ\
VWXGLHV�FRQVLGHU�ODQG�SULFHV�DV�D�SUR[\�IRU�WKH�RSSRUWXQLW\�FRVW�RI�ODQG��DV�LQ�WKH�FDVH�RI
WKH�,3&&�UHSRUW��GLVFXVVHG�DERYH��

,Q�D�VLPLODU�ZD\��D�:RUOG�%DQN�GLVVHPLQDWLRQ�SDSHU��6FKQHLGHU�������DUJXHV�WKDW�WKHUH
FRXOG�EH�FRQVLGHUDEOH�JDLQV�IURP�WKH� WUDGH� LQ�FDUERQ�HPLVVLRQV�EHWZHHQ� LQGXVWULDOL]HG
FRXQWULHV�DQG�ODQGRZQHUV�DQG�JRYHUQPHQWV�LQ�WKH�$PD]RQ��7KH�PHWKRGRORJ\�ZDV�EDVHG
RQ� D� FRPSDULVRQ� RI� WKH� JOREDO� EHQHILW� SHU� KHFWDUH� RI� IRUHVW� DV� D� VWRUH� RI� FDUERQ
�FRPELQLQJ�WKH�DPRXQW�RI�FDUERQ�VHTXHVWHUHG�LQ�D�KHFWDUH�RI�IRUHVW�DQG�WKH�SHU�WRQ�YDOXH
WR�VRFLHW\�RI�UHGXFLQJ�FDUERQ�HPLVVLRQ��DQG�LWV�YDOXH�DV�DJULFXOWXUDO�ODQG��DVVXPLQJ�WKDW�

7KH�YDOXH�RI�IRUHVW�ODQG�LQ�DJULFXOWXUDO�XVH�LV�EHVW�HVWLPDWHG�E\�WKH�VHOOLQJ
SULFH�RI�IRUHVW�ODQG
��6FKQHLGHU���������

7KLV� DSSURDFK� DVVXPHV� LPSOLFLWO\� WKDW� DQ\� SRVLWLYH� GLIIHUHQFH� EHWZHHQ� WKH� EHQHILWV� RI
FDUERQ� VHTXHVWHULQJ� �ZKLFK� DOORZV� H[WUD� HFRQRPLF� DFWLYLW\� LQ� WKH� QRUWK�� DQG� WKH
FRPSHQVDWLRQ� SD\PHQWV� EDVHG� RQ� DFWXDO� IRUHVW� SULFHV� LQ� WKH� VRXWK� ZRXOG� DFFUXH� DV
FRQVXPHU�VXUSOXV�WR�WKH�SD\HUV��GHYHORSHG�FRXQWULHV���,QGHHG��LW�LV�WKH�GLVSDULW\�EHWZHHQ
WKHVH� YDOXHV� WKDW� 6FKQHLGHU� ������� FRQVLGHUV� DQ� HQFRXUDJHPHQW� WR� WKH� SURSRVDO� RI
FRPSHQVDWLRQ�VFKHPHV��,Q�KLV�HVWLPDWHV�� WKH�YDOXH�RI�RQH�KHFWDUH�RI�$PD]RQLDQ�IRUHVW
ODQG�UDQJH�IURP�86������WR�86���������EDVHG�RQ�WKH�YDOXH�WKDW�LQGXVWULDOL]HG�VRFLHWLHV
KDYH�DFWXDOO\�GHPRQVWUDWHG�DV� WKHLU�ZLOOLQJQHVV� WR�SD\� IRU�FDUERQ� VHTXHVWUDWLRQ��ZKLOH
DFWXDO�ODQG�SULFHV�YDU\�IURP�86������KD�WR�86������KD�

+RZHYHU�� WKHUH� DUH� FRQVLGHUDEOH� GLVWRUWLRQV� LQ� ODQG� PDUNHWV� LQ� WKH� $PD]RQ�� $PRQJ
RWKHU�IDFWRUV��WKH�DEXQGDQFH�RI�TXDVL�RSHQ�DFFHVV�ODQG�LQ�WKH�IURQWLHU��FRXSOHG�ZLWK�WKH
LQVHFXULW\�RYHU�SURSHUW\�ULJKWV�RI�ODQG�DOUHDG\�RFFXSLHG��SURGXFHV�D�QHJDWLYH�ELDV�WR�ODQG
SULFHV� DV� DQ� LQGLFDWRU� RI� WKH� RSSRUWXQLW\� FRVW� RI� ODQG�� +HQFH�� SD\PHQWV� WR� DUUHVW� WKH
H[LVWLQJ�SDWWHUQV�RI�HFRQRPLF�GHYHORSPHQW�LQ�WKH�$PD]RQ�EDVHG�RQ�FXUUHQW�ODQG�SULFHV
UHSUHVHQW�DQ�LPSOLFLW�VXEVLG\�WR�WKH�GHYHORSHG�ZRUOG��VLQFH�GHYHORSLQJ�FRXQWULHV�ZRXOG
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QRW� JHW� GHFHQW� 
YDOXH� IRU� WKHLU�PRQH\
�� ,Q� RWKHU�ZRUGV��$PD]RQLDQ� FRXQWULHV� FRXOG� EH
VHOOLQJ� WKH� VHUYLFHV� RI� &2�� VHTXHVWUDWLRQ� DW� D� SULFH� VPDOOHU� WKDQ� WKH� IORZ� RI� IXWXUH
EHQHILWV�WKH\�FRXOG�H[SHFW�IURP�WKH�ODQG��KDG�WKH�IRUHVW�QRW�EHHQ�SUHVHUYHG��7KLV�ZRXOG
QRW�UHVSHFW�WKH�HTXLW\�SULQFLSOH��VLQFH�PRVW�RI�WKH�GHYHORSHG�ZRUOG�LV�DOUHDG\�UHFHLYLQJ
HFRQRPLF�EHQHILWV�IURP�KLJKHU�SDWWHUQV�RI�&2��HPLVVLRQV�

,Q� RUGHU� WR� LOOXVWUDWH� WKH� SUREOHP� RI� XQGHUYDOXDWLRQ�� D� IHZ� YDOXDWLRQ� VWXGLHV� LQ� WKH
$PD]RQ�DUH�UHYLHZHG�LQ�WKLV�VHFWLRQ��7KH�VHOHFWHG�VWXGLHV�HVWLPDWH�WKH�HFRQRPLF�UHWXUQV
RI�DOWHUQDWLYH� ODQG�XVH�RSWLRQV� WKDW� FDQ�EH� FRQVLGHUHG� DV�EHWWHU�SUR[LHV�RI�RSSRUWXQLW\
FRVWV�RI�ODQG�WKDQ�ODQG�SULFHV��7KHVH�LQFOXGH�3HWHUV�HW�DO���������ZKRVH�VWXG\�FRQFHUQV
WKH� YDOXDWLRQ� RI� RQH� KHFWDUH� RI� IRUHVW� UHVHUYH� LQ�0LVKDQD�� 3HUXYLDQ�$PD]RQ�� 3LQHGR�
9DVTXH]�HW�DO���������ZKR�DQDO\VH�WKH�ORFDO�SRSXODWLRQ
V�ODQG�XVH�RSWLRQV�LQ�RQH�KHFWDUH
RI� IRUHVW� UHVHUYH� LQ�6DQ�5DIDHO�� 3HUXYLDQ�$PD]RQ��7RQLROR� DQG�8KO� �������ZKR� GHDO
ZLWK� FRPPHUFLDO� DJULFXOWXUH� RSWLRQV� LQ�8UDLP�� D� VWDWH� RI� 3DUi� �VRXWKHDVWHUQ�%UD]LOLDQ
$PD]RQ��DQG�8KO��HW�DO���������RQ�ODQG�XVH�RSWLRQV�LQ�7DLOkQGLD��D�VWDWH�RI�3DUi�

TABLE 9.3
NET PRESENT VALUE ESTIMATES OF ONE HECTARE OF LAND

(discount rate: 5 per cent)

Peru (Mishana) selective logging plus extractivism 6820,00

Eastern Amazon (a commercial agriculture plus dairy herd 3974,07

Peru (San Rafael) one-time timber removal plus swidden agriculture 2997,88

Eastern Amazon (b one-time timber removal plus dairy production (intensive) 1385,19

Peru (San Rafael) one-time timber removal plus extractivism 741,90

Eastern Amazon (b one-time timber removal plus dairy production (extensive) 624,92

Eastern Amazon (c one-time timber removal plus beef production (extensive) 282,20

Eastern Amazon (Pará) average forested land price (1989) (d 252,30

Eastern Amazon (e selective logging 214,07

Notes: (a Based on the average composition of a farm in Uraim (Toniolo and Uhl 1992).
(b Combining data for one-time timber removal in the Paragominas region (Veríssimo et al.

1992) and dairy herd productivity in Uraim (Toniolo and Uhl 1992).
(c Combining data for one-time timber removal in the Paragominas region (Veríssimo et al.

1992) and extensive ranching in Paragominas (Mattos and Uhl 1994).
(d Based on land prices data collected by Fundação Getúlio Vargas.
(e Based on data from Tailândia (Uhl et al. 1991).

9DOXDWLRQ�VWXGLHV�DUH�FDUULHG�RXW�DFFRUGLQJ�WR�GLIIHUHQW�DVVXPSWLRQV�DQG�PHWKRGRORJLHV�
0RUHRYHU�� HDFK� VLWH� SUHVHQWV� PDQ\� HFRORJLFDO� DQG� VRFLRHFRQRPLF� VSHFLILFLWLHV� �IRU
H[DPSOH�� VRLO� TXDOLW\�� WRSRJUDSK\�� ELRGLYHUVLW\�� HFRQRPLF� LQIUDVWUXFWXUH�� ORFDWLRQ�
PLJUDWLRQ�IORZV��HWF����PDNLQJ�WKH�FRPSDULVRQ�RI�UHVXOWV�QRW�DQ�HDV\�WDVN��7KH�FKRLFH�IRU
WKHVH�VWXGLHV�ZDV�EDVHG�RQ� WKH�SRVVLELOLW\�RI�FRPSDULQJ�UHODWLYHO\�FORVHO\�ORFDWHG�VLWHV
�0LVKDQD� DQG� 6DQ�5DIDHO��8UDLP� DQG� 7DLOkQGLD�� DQG� GDWD� DYDLODELOLW\� WKDW� DOORZV� WKH
DGRSWLRQ�RI�D�VWDQGDUG�PHWKRGRORJLFDO�DSSURDFK�

7KH� H[HUFLVH� ZDV� EDVHG� RQ� WKH� HVWLPDWH� RI� QHW� SUHVHQW� YDOXHV� RI� DOWHUQDWLYH� ODQG�XVH
RSWLRQV�LQ�RQH�KHFWDUH�RI�IRUHVWHG�ODQG��DVVXPLQJ�D���SHU�FHQW�GLVFRXQW�UDWH��3ULFHV�DUH
H[SUHVVHG� LQ� ����� 86� GROODUV�� 7DEOH� ���� DERYH� SUHVHQWV� WKH� UHVXOWV� IRU� WKH� VHOHFWHG
VWXGLHV�
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,W�LV�FOHDU�WKDW�WKH�UHWXUQV�IURP�VXVWDLQDEOH�H[WUDFWLRQ�RI�WLPEHU�DQG�QRQ�WLPEHU�SURGXFWV
REWDLQHG�E\�3HWHUV�HW�DO���������LQ�0LVKDQD��3HUXYLDQ�$PD]RQ��DUH�H[FHSWLRQDOO\�KLJK�
7KLV� VWXG\� LV� WKH�PRVW� UHIHUUHG� WR� YDOXDWLRQ� H[HUFLVH� IRU� WKH�$PD]RQ� IRUHVW�� SUREDEO\
EHFDXVH� WKH� KLJK� UHWXUQV� IURP� IRUHVWU\� DQG� H[WUDFWLYLVW� DFWLYLWLHV� DSSHDU� WR� MXVWLI\� WKH
ZLGHVSUHDG�RSWLPLVP�DPRQJ�HQYLURQPHQWDOLVWV�WKDW�JUHDWHU�SURILW�FDQ�EH�DFKLHYHG�ZLWK
VXVWDLQDEOH� DFWLYLWLHV� ZKLFK� UHWDLQ� WKH� IRUHVWV� WKDQ� ZLWK� WKH� FRQYHQWLRQDO� DJULFXOWXUDO
SUDFWLFHV��7KH�KLJK�UHWXUQV�DUH�H[SODLQHG�E\�WKH�XQXVXDO�FRPSRVLWLRQ�RI�WUHH�VSHFLHV��WKH
0LVKDQD� IRUHVW� UHVHUYH� SUHVHQWV� D� FRQFHQWUDWLRQ� RI� KLJK� YDOXH� VSHFLHV� WKDW� LV� QRW
UHSUHVHQWDWLYH�RI�RWKHU�DUHDV�LQ�WKH�$PD]RQ��,QGHHG��WKH�GDWD�ZRXOG�VXJJHVW�D�SURFHVV�RI
IRUHVW�
HQULFKPHQW
��ZLWK�YHU\�KLJK�LQFLGHQFH�RI�FRPPHUFLDO�IUXLWV�DQG�KLJK�YDOXH�WLPEHU
VSHFLHV��)RU�H[DPSOH�� LQ�RQO\�RQH�KHFWDUH�� WKHUH�DUH���� WUHHV�RI� WKH� ,U\DQWKHUD��9LUROD
IDPLO\�� D� KLJK� FRPPHUFLDO� YDOXH� WLPEHU�� DQG� ��� WUHHV� RI� WKH� -HVHQLD� EDWDYD� �PDUW��
%XUUHW�VSHFLHV��D�IUXLW�WUHH�ZLWK�KLJK�SURGXFWLYLW\��$QRWKHU�XQXVXDO�FKDUDFWHULVWLF�RI�WKH
VLWH� LV� LWV� SUR[LPLW\� WR� ,TXLWRV�� D� PDMRU� XUEDQ� FHQWUH�� WKXV� FRQVLGHUDEO\� UHGXFLQJ
WUDQVSRUWDWLRQ�FRVWV�

7KH�QHW�SUHVHQW�YDOXH�H[SHFWHG��139��IURP�IUXLW�H[WUDFWLRQ�ZDV�HVWLPDWHG�DW�86��������
DQG�86�� ���� IRU� WKH�139� IURP� VHOHFWLYH� ORJJLQJ�� IRU� D� WRWDO�139�RI�86�� ������ IRU
HFRQRPLF�DFWLYLWLHV�QRW� UHTXLULQJ�IRUHVW�GHSOHWLRQ��$FFRUGLQJ� WR� WKLV� UHVXOW�� VLQFH� ORFDO
QHW� EHQHILWV� IURP� WKH� FRQVHUYDWLRQ� RI� WKH� IRUHVW� DUH� KLJKHU� WKDQ� IURP� DQ\� DFWLYLW\
DVVRFLDWHG� ZLWK� GHIRUHVWDWLRQ�� WKHUH� LV� MXVWLILFDWLRQ� IRU� WUDQVIHU� SD\PHQWV� EDVHG� RQ
FDUERQ�FRQVHUYDWLRQ�DQG�VHTXHVWHULQJ��,Q�RWKHU�ZRUGV��WKH�FXUUHQW�GHIRUHVWDWLRQ�SURFHVV
FDQQRW�EH�H[SODLQHG�E\�UDWLRQDO�HFRQRPLF�EHKDYLRXU��DV�QHW�UHWXUQV�IURP�SUHVHUYLQJ�WKH
IRUHVW�DUH�KLJKHU�WKDQ�WKRVH�REWDLQHG�E\�LWV�GHSOHWLRQ�

3LQHGR�9DVTXH]�HW�DO���������XVHG�WKH�VDPH�DSSURDFK²LQYHQWRU\�RI�WUHH�VSHFLHV�LQ�RQH
KHFWDUH�RI�IRUHVW��EXW�LQ�D�VLWH�UHVHPEOLQJ�PRUH�FORVHO\�WKH�DYHUDJH�VLWXDWLRQ�RI�$PD]RQ
IRUHVWV�� 6DQ� 5DIDHO� LV� QRW� ORFDWHG� DV� DGYDQWDJHRXV� WR� DQ� XUEDQ� FHQWUH� �,TXLWRV�� DV
0LVKDQD�� DQG� WKHUH� LV� QR� VSHFWDFXODU� FRQFHQWUDWLRQ� RI� VSHFLHV� ZLWK� KLJK� FRPPHUFLDO
YDOXH�� 7KH� UHVXOWV� LQGLFDWHG� D� FRQIOLFWLQJ� FRQFOXVLRQ�� FXUUHQW� DJULFXOWXUDO� SUDFWLFHV
�139 86�� ���������� FRXSOHG� ZLWK� RQH�WLPH� KDUYHVWLQJ� RI� DOO� PHUFKDQWDEOH� WLPEHU
�139 86����������DUH�FRQVLGHUDEO\�PRUH�DWWUDFWLYH�WR�ORFDO�GZHOOHUV�WKDQ�FROOHFWLRQ�RI
IUXLWV� DQG� ODWH[HV� �139 86�� �������� RU� VHOHFWLYH� WLPEHU� �139 86�� ��������� 7ZR
LPSRUWDQW� ILQGLQJV�ZHUH� WKH�REVHUYDWLRQV� WKDW�RQO\�KDOI�RI� WKH�GR]HQ�FRPPHUFLDO� IUXLW
DQG�ODWH[�VSHFLHV�LQYHQWRULHG�LQ�0LVKDQD�ZHUH�DYDLODEOH�LQ�6DQ�5DIDHO��DQG�WKHUH�ZDV�QR
KDUYHVWLQJ� RI� IUXLW� RU� ODWH[� IURP� WKH� UHVHUYH� IRU� WKH� ,TXLWRV� PDUNHW�� HYHQ� WKRXJK
DGGLWLRQDO� VSHFLHV� ZLWK� SRWHQWLDO� PDUNHWV� VLPLODU� WR� WKRVH� LGHQWLILHG� LQ� WKH� 0LVKDQD
UHVHUYH�ZHUH�SUHVHQW��7KHVH�UHVXOWV�ZRXOG�MXVWLI\�WKH�EHKDYLRXU�RI� ORFDO�SRSXODWLRQV�LQ
HFRQRPLF�WHUPV��JLYHQ�WKHLU�FDSLWDO�HQGRZPHQW�DQG�WLPH�KRUL]RQ�

([DPLQLQJ� WKH� DFWXDO� ODQG�XVH� FKRLFHV� PDGH� E\� WKH� 6DQ� 5DIDHO
SRSXODWLRQ� HPSKDVL]HV� WKH� ORJLF� RI� WKHLU� GHFLVLRQ� PDNLQJ� ZLWKLQ� WKH
FXUUHQW� FRQWH[W� LQ� ZKLFK� UXUDO� SRSXODWLRQ� SULRULWL]H� WKHLU� HFRQRPLF
DFWLYLWLHV�� :LWKLQ� WKDW� FRQWH[W�� ULEHUHxRV� FDQ� EH� H[SHFWHG� WR� FRQWLQXH
FRQYHUWLQJ� IRUHVWHG� ODQG� WR� VZLGGHQ� DJULFXOWXUH� XQOHVV� DOWHUQDWLYH� ODQG
XVHV�EHFRPH�PRUH�DWWUDFWLYH�HFRQRPLFDOO\��3LQHGR�9DVTXH]�HW�DO�������
�����
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$� EHWWHU� FRPSDULVRQ� RI� DOWHUQDWLYH� ODQG�XVH� RSWLRQV� LV� SURYLGHG� E\� D� QXPEHU� RI
YDOXDWLRQ�H[HUFLVHV�LQ�WKH�3DUDJRPLQDV�UHJLRQ��VWDWH�RI�3DUi��%UD]LOLDQ�(DVWHUQ�$PD]RQ��
7KH�VWXGLHV� FRYHUHG�GLIIHUHQW�SURGXFWLRQ� FRQGLWLRQV�� IURP�FDSLWDO�LQWHQVLYH� DJULFXOWXUH
DQG�GDLU\�SURGXFWLRQ�DFWLYLWLHV�WR�H[WHQVLYH�UDQFKLQJ�DQG�WLPEHU�H[WUDFWLRQ��UHSURGXFLQJ
WKH�HFRQRPLF�UDWLRQDOLW\�RI�GLVWLQFW�ODQG�XVH�GHFLVLRQV�

7KH�KLJKHVW�SURGXFWLYLW\�ZDV�REWDLQHG� LQ�8UDLP��7KH�VLWH� LV� ORFDWHG� LQ�D� UHJLRQ�ZKHUH
WKH�ILUVW�VHWWOHUV�HVWDEOLVKHG�WKHPVHOYHV�DV�VPDOO��DQG�PHGLXP�VL]HG�IDUPHUV�LQ�WKH�HDUO\
����V�� DQG� LV� FORVH� WR� WKH� WRZQ� RI� 3DUDJRPLQDV� DQG� WKH� %HOpP�%UDVtOLD� URDG�� 7KHVH
VSHFLDO� IHDWXUHV� UHVXOWHG� LQ� D� SURFHVV� RI� DJULFXOWXUDO� LQWHQVLILFDWLRQ� DQG� GLYHUVLILFDWLRQ
WKDW�LV�QRW�W\SLFDO�LQ�RWKHU�$PD]RQ�DUHDV��7RQLROR�DQG�8KO��������7KHUHIRUH��WKH�UHWXUQV
IURP�DJULFXOWXUH�DUH�FRQVLGHUDEO\�KLJKHU�WKDQ�WKH�$PD]RQLDQ�DYHUDJH��7KH�GLVWULEXWLRQ
RI�SURGXFWLYH�ODQG�LQ�8UDLP�LV�DV�IROORZV��������SHU�FHQW�IRU�FDWWOH��GDLU\�KHUG��������
SHU�FHQW�IRU�VKLIWLQJ�FXOWLYDWLRQ�������SHU�FHQW�IRU�YHJHWDEOH�FURSSLQJ��DQG�������SHU�FHQW
IRU� SHUHQQLDO� FURSV�� 7KH� UHOHYDQFH� RI� SHUHQQLDOV� �EODFN� SHSSHUV� DQG� RUDQJHV��� ZKLFK
UHTXLUH� D� WLPH� ODJ� EHWZHHQ� LQYHVWPHQW� DQG� KDUYHVW�� OHDGV� WR� WKH� LPSRUWDQFH� RI� WKH
GLVFRXQW�UDWH�RSWLRQ�IRU�XOWLPDWH�UHVXOWV��%RWK�SHUHQQLDO�FURSV�UHTXLUH�KLJK�LQYHVWPHQWV
DW� WKH� EHJLQQLQJ��PRUHRYHU�� WKH� ILUVW� KDUYHVW� LV� DYDLODEOH� RQO\� DIWHU� WZR� RU� WKUHH� \HDU�
+LJKHU�GLVFRXQW�UDWHV�PHDQ�WKDW�WKH�QHW�SUHVHQW�YDOXH�RI�IXWXUH�EHQHILWV� LV�UHGXFHG��RU�
V\PPHWULFDOO\��KLJKHU�FDSLWDO�FRVWV�SHU�XQLW�RI�RXWSXW���WKXV�UHGXFLQJ�WKH�SURILWDELOLW\�RI
FXOWLYDWLRQ�

7KLV�SRLQW�LOOXVWUDWHV�WKH�UHOHYDQFH�RI�FDSLWDO�DYDLODELOLW\�LQ�YDOXDWLRQ�H[HUFLVHV��8VXDOO\�
DOO� PHDVXUHV� DUH� FDOFXODWHG� DV� SHU� XQLW� RI� DUHD� �KHFWDUH��� 1HYHUWKHOHVV�� WKLV� HTXDOV� WR
FRQVLGHULQJ� WKDW� ODQG� LV� D� VFDUFH� UHVRXUFH²LQGHHG�� LQ� RUGHU� WR� SURSHUO\� DVVHVV
GLIIHUHQFHV�DPRQJ�ODQG�XVH�RSWLRQV�ZKLFK�DUH�PRUH�RU�OHVV�LQWHQVLYH�LQ�HDFK�SURGXFWLRQ
IDFWRU��SURSHU�YDOXDWLRQ�H[HUFLVHV�VKRXOG�DOVR�FRQVLGHU�PHDVXUHV�SHU�XQLW�RI�ODERXU�DQG
SHU�XQLW�RI�FDSLWDO�LQYHVWHG��7KH�KLJK�UHWXUQV�REWDLQHG�IRU�8UDLP�DUH�WKH�FRQVHTXHQFH�RI
SUHYLRXV� LQYHVWPHQWV� WKDW� QHFHVVLWDWHG� VRPH� VRUW� RI� FDSLWDO� HQGRZPHQW� RU� DFFHVV� WR
FUHGLW� IDFLOLWLHV�� 7KHVH� XVXDOO\� GR� QRW� H[LVW� IRU� PRVW� VPDOO� IDUPHUV� LQ� WKH� $PD]RQ�
7KHUHIRUH�� WKH� RSSRUWXQLW\� FRVW� RI� ODQG� LV� D� IXQFWLRQ� RI� FUHGLW� DFFHVV�� DQG� WKH� WUXH
SRWHQWLDO� RI� IXWXUH� UHYHQXHV� VKRXOG� EH� FRQVLGHUHG� LQ� D� FRQWH[W� WKDW� KDV� VROYHG� WKLV
PDUNHW�IDLOXUH�

&RPELQLQJ� GDWD� REWDLQHG� IURP� 8UDLP� �ZKLFK� LQFOXGH� ODQG� FOHDUDQFH� DQG� RWKHU
LQYHVWPHQW� UHTXLUHPHQWV�� WR� WKH� QHW� UHWXUQV� IURP� RQH�WLPH� WLPEHU� KDUYHVWLQJ� LQ� WKH
3DUDJRPLQDV�FRXQW\��9HUtVVLPR�HW�DO���������LW�ZDV�SRVVLEOH�WR�HVWLPDWH�WKH�QHW�UHWXUQV
IURP� GHIRUHVWDWLRQ� IROORZHG� E\� LQWHQVLYH� RU� VHPL�LQWHQVLYH� GDLU\� UDQFKLQJ�� $� VLPLODU
H[HUFLVH�ZDV�FDUULHG�RXW�IRU�H[WHQVLYH�EHHI�SURGXFWLRQ��XVLQJ�GDWD�IURP�0DWWRV�DQG�8KO
�������$OO�REWDLQHG�UHVXOWV�ZHUH�DERYH�WKH�DYHUDJH�SULFH�IRU�IRUHVWHG�ODQG�LQ�WKH�VWDWH�RI
3DUi��VKRZLQJ�WKDW�DFWXDO�ODQG�SULFHV�XQGHUHVWLPDWH�WKH�HFRQRPLF�SRWHQWLDO�RI�WKH�ODQG�
7KLV� SUREOHP� LV� PRUH� LPSRUWDQW� LQ� FDSLWDO�LQWHQVLYH� DFWLYLWLHV�� DQG� VXJJHVWV� WKDW� WKH
RSSRUWXQLW\� FRVW� RI� UHGXFLQJ� DJULFXOWXUDO� H[SDQVLRQ� LV� FRQVLGHUDEOH� IRU� WKH� ORFDO
HFRQRP\�

7KH�RQO\�DFWLYLW\�WKDW�UHPDLQHG�EHORZ�WKH�DYHUDJH�ODQG�SULFH�ZDV�VHOHFWLYH�ORJJLQJ��7KH
GDWD��H[WUDFWHG� IURP�VLWHV�QHDU� WKH� WRZQ�RI�7DLOkQGLD�DQG�D�SDYHG�KLJKZD\� �8KO�HW�DO�
������� DUH� EDVHG� RQ� D� ���\HDU� F\FOH�� 1R� GDWD� ZHUH� DYDLODEOH� IRU� QRQ�WLPEHU� IRUHVW
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SURGXFWV�� WKHUHIRUH� LW� ZDV� QRW� SRVVLEOH� WR� HVWLPDWH� WKH� SURSHU� 139� RI� H[WUDFWLYLVP�
1HYHUWKHOHVV�� WKH� DEVHQFH� RI� LQIRUPDWLRQ� VXJJHVWV� WKDW� QRQ�WLPEHU� IRUHVW� SURGXFWV� DUH
QRW�ILQDQFLDOO\�UHOHYDQW�WR�ORFDO�IDUPHUV��7KHUHIRUH��FRPSHQVDWLRQV�WR�ORFDOV�DUH�MXVWLILHG
LI�DJULFXOWXUDO�H[SDQVLRQ�LV�UHGXFHG�LQ�WKH�UHJLRQ�IRU� WKH�SXUSRVH�RI�DEDWLQJ� WKH�JOREDO
&2��HPLVVLRQ�SUREOHP�

�� 7+(�23325781,7<�&267�2)�&85%,1*�$*5,&8/785$/
$&7,9,7,(6�,1�7+(�%5$=,/,$1�$0$=21��$�6,08/$7,21
(;(5&,6(

7KH� SUHYLRXV� VHFWLRQ� VKRZV� WKDW� UHGXFLQJ� FRPPHUFLDO� DJULFXOWXUDO� H[SDQVLRQ� LQ� WKH
$PD]RQ�ZRXOG�UHVXOW�LQ�D�SRVLWLYH�RSSRUWXQLW\�FRVW�IRU�WKH�ORFDO�HFRQRP\��+RZHYHU��LW
LV�VRPHZKDW�TXHVWLRQDEOH�WR�XVH�YDOXHV�REWDLQHG�IURP�D�OLPLWHG�QXPEHU�RI�VLWH�VWXGLHV
IRU�HYDOXDWLQJ�WKH�HQWLUH�$PD]RQ�UHJLRQ�EHFDXVH�WKH�SDUWLFXODULWLHV�RI�WKH�VLWHV�H[DPLQHG
PD\�LQWURGXFH�PDMRU�ELDVHV�LQWR�WKH�DQDO\VLV�

,Q� RUGHU� WR� SURYLGH� VRPH� ILJXUHV� IRU� FRQVLGHULQJ� WKH� %UD]LOLDQ� $PD]RQ� DV� DQ� HQWLW\�
VRPH�SURMHFWLRQV�ZHUH�REWDLQHG�E\�D�VLPXODWLRQ�PRGHO�EDVHG�RQ�WKH�'(60$7�GDWDEDVH�
7KH�VLPXODWLRQ�PRGHO�ZDV�RULJLQDOO\�HODERUDWHG�E\�5HLV�DQG�0DUJXOLV��������WR�HVWLPDWH
JOREDO�ZDUPLQJ�LPSDFWV�RI�GHIRUHVWDWLRQ�LQ�WKH�$PD]RQ��DQG�WKHQ�UHYLHZHG�WR�HVWLPDWH
WKH� GHIRUHVWDWLRQ� LPSDFWV� RI� WKH� &DUDMiV� LURQ� SURMHFW� LQ� WKH� 1RUWKHDVWHUQ� %UD]LOLDQ
$PD]RQ� �5HLV� �������'(60$7� FRQVROLGDWHV� HFRQRPLF�� VRFLDO� DQG� HFRORJLFDO� GDWD� DW
PXQLFLSDO�DQG�VWDWH� OHYHOV� IRU� WKH�%UD]LOLDQ�$PD]RQ�� IURP�FHQVXVHV�DQG�RWKHU� VXUYH\V
EHLQJ�DSSOLHG�LQ�PDQ\�HPSLULFDO�H[HUFLVHV�

TABLE 9.4
AGGREGATE RESULTS OF THE SIMULATION MODEL (REFERENCE SCENARIO)

1990 1995 2000 2005 2010

Agriculture GDP (US$ millions) 2,832 3,469 4,116 4,689 5,149

Total GDP (US$ millions) 20,549 24,467 29,141 34,898 41,627

Accumulated carbon emissions (tons, millions) 5,697 7,033 8,226 9,255 10,090

Agricultural land (hectares, millions) 56.6 68.4 79.3 88.7 96.6

Source: Reis (1996)

7KH� VLPXODWLRQ�PRGHO� FRPELQHV� SURMHFWHG� FKDQJHV� LQ� URDG� VWUXFWXUH� WR� GHPRJUDSKLF�
HFRQRPLF� DQG� HFRORJLFDO� YDULDEOHV� WKDW� DUH� WLPH�ODJJHG��� 7RWDO� LQFUHDVH� LQ� WKH� URDG
QHWZRUN� LV� GHWHUPLQHG� H[RJHQRXVO\� DFFRUGLQJ� WR� SODQV� IRU� URDG� H[SDQVLRQ� LQ� HDFK
PXQLFLSDOLW\�� +RZHYHU�� WKH� GLVWULEXWLRQ� EHWZHHQ� SDYHG� DQG� QRQ�SDYHG� URDGV� LV
GHWHUPLQHG� HQGRJHQRXVO\� E\� D� IXQFWLRQ� FRQVLGHULQJ� �ODJJHG�� HFRQRPLF�� GHPRJUDSKLF
DQG� HFRORJLFDO� YDULDEOHV�� 6LPLODU� SURFHGXUHV� DUH� XVHG� WR� HVWLPDWH� GHPRJUDSKLF� DQG
HFRQRPLF�YDULDEOHV��)RU�H[DPSOH��SRSXODWLRQ�JURZWK�LV�D�IXQFWLRQ�RI�WKH�SUHYLRXV�WUHQG
LQ�SRSXODWLRQ�JURZWK� LWVHOI��SOXV�HFRQRPLF�JURZWK�DQG�RWKHU� VRFLRHFRQRPLF�YDULDEOHV�
'HIRUHVWDWLRQ�LV�GHILQHG�E\�WKH�QHW�FKDQJHV�LQ�DJULFXOWXUDO�DUHDV��LQFOXGLQJ�IDOORZ�ODQGV��
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&DUERQ� �HPLVVLRQV�DUH�HVWLPDWHG�DFFRUGLQJ� WR�H[SHFWHG�FKDQJHV� LQ� ODQG�XVH� �LQFOXGLQJ
DYHUDJH� IDOORZ� WLPH��� ELRPDVV� DQG� FDUERQ� FRQWHQW� SDUDPHWHUV�� 7KH� PRVW� LPSRUWDQW
UHVXOWV�DUH�VKRZQ�LQ�7DEOH�����

,W�LV�DVVXPHG�WKDW�WKH�RSSRUWXQLW\�FRVW�RI�ODQG�LV�GHWHUPLQHG�E\�WKH�SRWHQWLDO�DJULFXOWXUDO
SURGXFW�WR�EH�VDFULILFHG�LI�IRUHVW�DUHDV�ZHUH�UHVHUYHG�IRU�FDUERQ�FRQVHUYDWLRQ��7KHUHIRUH�
�DYHUDJH�� RSSRUWXQLW\� FRVWV� FDQ� EH� HVWLPDWHG� E\� GLYLGLQJ� WKH� FKDQJHV� LQ� FDUERQ
HPLVVLRQV�DQG� WKH�FKDQJHV� LQ� WRWDO�*'3�IRU�HDFK�SHULRG��7ZR�HVWLPDWHV� DUH�SURYLGHG�
DJULFXOWXUDO� *'3� DQG� WRWDO� *'3�� 7RWDO� *'3� LV� FRQVLGHUHG� LQ� WKH� DQDO\VLV� EHFDXVH
DJULFXOWXUH� KDV� LPSRUWDQW� PXOWLSOLHU� HIIHFWV� LQ� XUEDQ� DFWLYLWLHV²D� ODUJH� SDUW� RI� XUEDQ
*'3�SUREDEO\�FRXOG�QRW�EH�JHQHUDWHG�ZLWKRXW�DFFRPSDQ\LQJ�ODQG�FOHDUDQFH��$QGHUVHQ
�������7KH�
WUXH
�RSSRUWXQLW\�FRVW�IRU�WKH�HQWLUH�$PD]RQ�HFRQRP\�OLHV�EHWZHHQ�WKHVH�WZR
YDOXHV��7KH�UHVXOWV�DUH�VKRZQ�LQ�7DEOH�����

TABLE 9.5
OPPORTUNITY COSTS AND CARBON EMISSION CONTENTS

1990 1995 2000 2005 2010

Agricultural GDP: US$/ton C 7.1 12.0 16.2 21.7 29.8

Agricultural GDP: US$/ha 959 1,359 1,772 2,359 3,160

Total GDP: US$/ton C 51.8 84.3 114.8 161.9 240.9

Total GDP: US$/ha 6,958 9,586 12,548 17,555 25,548

Emission per area (ton C/ha) 134 114 109 108 106

,W�LV�FOHDU�WKDW�WKH�VWUDWHJ\�RI�FRQVHUYLQJ�FDUERQ�LQ�IRUHVWODQGV�ZRXOG�UHVXOW�LQ�LQFUHDVHG
RSSRUWXQLW\� FRVWV� RYHU� WLPH�� WKH� YDOXH� IRU� WKH� \HDU� ����� �86�� �����WRQ� IRU� WKH
DJULFXOWXUDO�*'3�RQO\��DQG�86�������� IRU� WKH� WRWDO�*'3�� LV�PRUH� WKDQ� IRXU� WLPHV� WKH
LQLWLDO� YDOXH� RI� 86�� �����WRQ�� 7KHVH� FRVWV� LQFUHDVH� ZLWK� *'3�� LQGLFDWLQJ� WKDW� WKH
RSSRUWXQLW\� FRVW� LV� D� IXQFWLRQ� RI� WKH� OHYHO� RI� HFRQRPLF� JURZWK�� 1HW� HPLVVLRQV� SHU
KHFWDUH� DUH� FORVH� WR� 6FKQHLGHU
V� HVWLPDWHV� �UDQJLQJ� IURP� ���� WRQV�KD� WR� ���� WRQV�KD��
LQGLFDWLQJ� D� GHFOLQLQJ� WUHQG�� 7KH� FRPELQDWLRQ� RI� ERWK� UHVXOWV� SURYLGH� WKH� RSSRUWXQLW\
FRVWV�SHU�KHFWDUH��WKH�RSSRUWXQLW\�FRVWV�VWDUW�DW�86������IRU������ZKHQ�RQO\�WKH�ORVV�RI
DJULFXOWXUDO�RXWSXW�LV�FRQVLGHUHG�DQG�UHDFK�86��������E\�����²HYHQ�WKH�ORZHVW�YDOXH
H[FHHGV��E\�IDU��WKH�EHVW�ODQG�SULFH�FRQVLGHUHG�E\�6FKQHLGHU��������

1RWH�WKDW�WKH�DQQXDO�UDWH�RI�JURZWK�RI�WKH�RSSRUWXQLW\�FRVW�RI�IRUHVW� ODQG��PHDVXUHG�LQ
WHUPV�RI�H[SHFWHG�DJULFXOWXUDO�RXWSXW�JURZWK��LV�����SHU�FHQW�SHU�DQQXP������SHU�FHQW�LI
WRWDO� *'3� LV� FRQVLGHUHG��� 7KLV� YDOXH� H[FHHGV� WKH� XVXDO� UDQJH� DVVXPHG� IRU� WKH� VRFLDO
GLVFRXQW�UDWH����SHU�FHQW� WR���SHU�FHQW���VKRZLQJ� WKDW��HYHQ� LQ�SUHVHQW�YDOXH� WHUPV�� WKH
RSSRUWXQLW\�FRVW�RI�WKH�IRUHJRQH�RXWSXW�ZRXOG�VWLOO�LQFUHDVH�LQ�WLPH��7DEOH������

,Q�RWKHU�ZRUGV��HYHQ�LI�GLVFRXQWLQJ�LV�FRQVLGHUHG���WKH�PDLQ�SRLQW�UHPDLQV�YDOLG��QRUWK�
VRXWK�FRPSHQVDWLRQV�VKRXOG�QRW�RPLW�WKH�RSSRUWXQLW\�FRVW�RI�ODQG��PHDVXUHG�LQ�WHUPV�RI
IRUHJRQH�LQFRPH�WKDW�ORFDO�HFRQRPLHV�ZRXOG�KDYH�WR�VDFULILFH�LI�WKH�FXUUHQW�WUHQG�RI�ODQG
FOHDULQJ�LV�KDOWHG�IRU�JOREDO�UHDVRQV�
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TABLE 9.6
DISCOUNTED VALUES OF CARBON CONSERVATION OPPORTUNITY COSTS (T0=1990)

1990 1995 2000 2005 2010

Discount rate 2%

Agricultural GDP (US$/ton C) 7.1 10.8 13.3 16.2 20.1

Total GDP (US$/ton C) 51.8 76.4 94.2 120.3 162.1

Discount rate 6%

Agricultural GDP (US$/ton C) 7.1 9.4 10.0 10.5 11.2

Total GDP (US$/ton C) 51.8 66.1 70.5 77.9 90.8

2Q� WKH� RWKHU� KDQG�� WKHVH� UHVXOWV� GR� QRW� HOLPLQDWH� WKH�PDLQ�PRWLYDWLRQ� RI� QRUWK�VRXWK
WUDQVIHUV²DYRLGLQJ�HLWKHU�WKH�GDPDJHV�FDXVHG�E\�JOREDO�ZDUPLQJ�RU�WKH�PRUH�H[SHQVLYH
VWUDWHJLHV� RI� FDUERQ� HPLVVLRQ� DEDWHPHQW�� )DQNKDXVHU� �������� IRU� LQVWDQFH�� FRQVLGHUV� D
EHQFKPDUN�RI�86�����W�&�IRU�WKH�VRFLDO�FRVWV�LPSRVHG�E\�FDUERQ�HPLVVLRQV�LQ�WKH�SHULRG
���������� �UDQJLQJ� IURP�86����W�&� WR�86�����W�&��� ([LVWLQJ� FDUERQ� WD[HV� LQ�(XURSH
YDU\� IURP�������W�&� WR�86�����W�&� �6KDK� DQG�/DUVRQ� ������� DQG� RWKHU� VWXGLHV� SUHVHQW
XSSHU�OLPLW�YDOXHV�RI�PRUH�WKDQ�86������W�&�IRU�WKH�����������SHULRG��IRU�D�UHYLHZ��VHH
$QGHUVHQ��������7KHVH�YDOXHV�FOHDUO\�VKRZ�WKDW�DW�OHDVW�LQ�D�KXJH�QXPEHU�RI�FDVHV��WRWDO
FRVWV� RI� FDUERQ� FRQVHUYDWLRQ� LQ� WURSLFDO� IRUHVWV� �GLUHFW� DQG� RSSRUWXQLW\� FRVWV�� ZLOO� EH
ORZHU�WKDQ�WKH�JOREDO�EHQHILWV�

�� &21&/86,21

*OREDO�ZDUPLQJ� LV�D�SUREOHP�IRU�HYHU\ERG\²WKH�ULFK�DQG� WKH�SRRU�� WKH�QRUWK�DQG� WKH
VRXWK�� &RRSHUDWLRQ� DQG� SDUWLFLSDWLRQ� DLPLQJ� DW� WKH� FRQWURO� RI� FDUERQ� HPLVVLRQV� DUH
HVVHQWLDO�� DQG� VROXWLRQV� VKRXOG� QRW� EH� UHVWULFWHG� WR� D� VSHFLILF� JURXS� RI� FRXQWULHV�
1HYHUWKHOHVV��HTXLW\�SULQFLSOHV�FDQQRW�EH�LJQRUHG��7KHUHIRUH��WKH�QRUWK�VRXWK�DJHQGD�IRU
FRRSHUDWLRQ� VKRXOG� EH� EDVHG� RQ� IDLUQHVV�� 7KHUH� LV� QR� SRVLWLYH� DGYDQFHPHQW� LI� WKH
SUREOHP�RI� JUHHQKRXVH� JDVHV� LV� FRQWUROOHG� DW� WKH� FRVW� RI� LQFUHDVLQJ� GLVSDULW\� EHWZHHQ
GHYHORSHG�DQG�GHYHORSLQJ�FRXQWULHV�

7KLV� FKDSWHU� GLVFXVVHG� WKH� XVH� RI� HFRQRPLF� LQVWUXPHQWV� �FDUERQ� WD[HV�� RIIVHWV� DQG
WUDGDEOH�SHUPLWV��LQ�WKH�FRQWURO�RI�&2��HPLVVLRQV��(FRQRPLF�LQVWUXPHQWV�KDYH�D�FUXFLDO
UROH� LQ� DQ� HIILFLHQW� FRRSHUDWLRQ� EHWZHHQ� GHYHORSHG� DQG� GHYHORSLQJ� FRXQWULHV�� 7KH
SUHVHUYDWLRQ�RI�WURSLFDO�IRUHVWV�DV�FDUERQ�SRROV�FDQ�EH�HQFRXUDJHG�LI� WKH� LQGXVWULDOL]HG
FRXQWULHV� SURYLGH� HFRQRPLF� LQFHQWLYHV� WR� 
LPSRUW
� WKHVH� HQYLURQPHQWDO� VHUYLFHV�ZKLFK
WRGD\�DUH�JLYHQ�IRU�IUHH�

+RZHYHU��WKHUH�DUH�LPSRUWDQW�OLPLWDWLRQV�WR�EH�FRQVLGHUHG��$OORFDWLRQ�RI�HPLVVLRQ�ULJKWV�
GHILQLWLRQ� RI� FRPSHQVDWLRQ� YDOXHV�� WKH� SRVVLELOLW\� RI� IUHH� ULGLQJ� E\� QRQ�FRRSHUDWLYH
FRXQWULHV�� HQIRUFHPHQW�� VHWWOHPHQW� RI� GLVSXWHV� DQG� RWKHU� FRQFUHWH� SUREOHPV� DUH
LPSRUWDQW�LQVWLWXWLRQDO�GLIILFXOWLHV�LQ�WKH�LPSOHPHQWDWLRQ�RI�PXOWLODWHUDO�SURJUDPPHV��,Q



���

VSLWH�RI�WKH�FRQVLGHUDEOH�DGYDQFHV�PDGH�LQ�UHFHQW�WLPHV��UHVHDUFK�RI�WKHVH�WRSLFV�UHPDLQV
D�FUXFLDO�LVVXH�

$PRQJ� WKHP�� RQH� VSHFLILF� WRSLF�ZDV� GHYHORSHG�PRUH� FDUHIXOO\� LQ� WKLV� FKDSWHU�� 7R� EH
HIIHFWLYH�� DQ\� FRPSHQVDWLRQ� LQVWUXPHQW� VKRXOG� EH� EDVHG� RQ� SURSHU� YDOXDWLRQ� RI� WKH
HFRQRPLF�SRWHQWLDO�RI�WKH�IRUHVW�DUHDV�WR�EH�SUHVHUYHG��1HYHUWKHOHVV��VRPH�RI�WKH�FXUUHQW
SURSRVDOV�DUH�EDVHG�RQ�WKH�K\SRWKHVLV�WKDW�ODQG�SULFHV�UHIOHFW�WKH�WUXH�RSSRUWXQLW\�FRVW�RI
ODQG��2QH�LPSRUWDQW�ILQGLQJ�RI�WKLV�VWXG\�LV� WKDW�VXFK�D�SURFHGXUH�GRHV�QRW�UHVSHFW� WKH
HTXLW\� SULQFLSOH�� 7KH� LPSOHPHQWDWLRQ� RI� FRPSHQVDWLRQV� EDVHG� RQ� DFWXDO� ODQG� SULFHV
UHVXOW�LQ�EHQHILWV�WR�LQGXVWULDOL]HG�FRXQWULHV�ZKLFK�PD\�ODUJHO\�H[FHHG�WKH�EHQHILWV�WR�WKH
FRXQWULHV� WKDW� HIIHFWLYHO\� DFW� LQ� WKH� FRQWURO� RI� FDUERQ� HPLVVLRQV��7KLV� LV� VKRZQ� LQ� WKH
H[HUFLVHV� FDUULHG� RXW� XVLQJ� GDWD� IRU� WKH�$PD]RQ�� 7KH� ULVN� RI� VXFK� D� VLWXDWLRQ� LV� WKDW�
LQVWHDG� RI� D� WUXH� ZLQ�ZLQ� VROXWLRQ�� WKH� UHVXOW� LV� D� SHUSHWXDWLRQ� RI� WKH� ZHDOWK
FRQFHQWUDWLRQ�SUREOHP�RQ�D�JOREDO�VFDOH�
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�,�DP�JUDWHIXO�WR�(XVWiTXLR�-��5HLV�DQG�)HUQDQGR�%ODQFR��IRU�WKHLU�YDOXDEOH�FRPPHQWV��0DUFLD�3LPHQWHO�
IRU�FRPSXWDWLRQDO�KHOS��DQG�-RVp�5��)DXVWR��IRU�UHVHDUFK�DVVLVWDQFH�

��$�PHWKRGRORJLFDO�GHVFULSWLRQ�LV�SUHVHQWHG�LQ�5HLV��������

�� 'LVFRXQWLQJ� LV� D� FRPSOH[� LVVXH�� JLYHQ� WKH� FRPSOH[LW\� RI� JUHHQKRXVH� JDVHV� GLVFRXQWLQJ� DQG� WKH
FRQWURYHUV\�DERXW�LQWHUJHQHUDWLRQDO�HTXLW\�

5()(5(1&(6

$GDPV��5��HW� DO�� �������� 
6HTXHVWHULQJ�&DUERQ�RQ�$JULFXOWXUDO�/DQG��6RFLDO�&RVW� DQG
,PSDFWV�RQ�7LPEHU�0DUNHWV
��&RQWHPSRUDU\�3ROLF\�,VVXHV������������

$QGHUVHQ��/��(����������
7KH�(FRQRPLFV�RI�'HIRUHVWDWLRQ
��5LR�GH�-DQHLUR��,3($�

$QGUDVNR��.���.��+HDWRQ�DQG�6��:LQQHWW���������
(YDOXDWLQJ�WKH�&RVWV�DQG�(IILFLHQF\�RI
2SWLRQV� WR�0DQDJH�*OREDO� )RUHVWV�� $� &RVW� &XUYH�$SSURDFK
�� 3DSHU� SUHSDUHG� IRU� WKH
7HFKQLFDO�:RUNVKRS�WR�([SORUH�2SWLRQV�IRU�*OREDO�)RUHVWU\�0DQDJHPHQW��LQ�%DQJNRN
�,QWHUQDWLRQDO�,QVWLWXWH�IRU�(QYLURQPHQW�DQG�'HYHORSPHQW�����������

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

'DUPVWDGWHU�� -�� DQG� $�� 3ODQWLQJD� �������� 
7KH� (FRQRPLF� &RVW� RI� &2��0LWLJDWLRQ�� $
5HYLHZ� RI� (VWLPDWHV� IRU� 6HOHFWHG� :RUOG� 5HJLRQV
�� 'LVFXVVLRQ� 3DSHU� (15������
:DVKLQJWRQ��'&��5HVRXUFHV�IRU�WKH�)XWXUH�



���

'L[RQ��5��.��HW�DO���������� 
,QWHJUDWHG�6\VWHPV��$VVHVVPHQW�RI�3URPLVLQJ�$JURIRUHVWU\
DQG� $OWHUQDWLYH� /DQG�8VH� 3UDFWLFHV� WR� (QKDQFH� &DUERQ� &RQVHUYDWLRQ� DQG
6HTXHVWUDWLRQ
��&OLPDWLF�&KDQJH�����������

)DQNKDXVHU�� 6�� �������� 9DOXLQJ� &OLPDWH� &KDQJH�� 7KH� (FRQRPLFV� RI� WKH� *UHHQKRXVH
(IIHFW��/RQGRQ��(DUWKVFDQ�

*UXEE�� 0�� �������� 
2SWLRQV� IRU� DQ� ,QWHUQDWLRQDO� $JUHHPHQW
�� LQ� 81&7$'� �HG���
&RPEDWLQJ�*OREDO�:DUPLQJ��6WXG\�RQ�D�*OREDO�6\VWHP�RI�7UDGDEOH�&DUERQ�(PLVVLRQ
(QWLWOHPHQWV��1HZ�<RUN��8QLWHG�1DWLRQV�

+D\HV��3���������� 
1RUWK�6RXWK�7UDQVIHU
�� LQ�3��+D\HV�DQG�.��6PLWK��HGV����7KH�*OREDO
*UHHQKRXVH�5HJLPH��:KR�3D\V"��/RQGRQ��(DUWKVFDQ�

+D\HV�� 3�� DQG� .�� 6PLWK� �HGV��� �������� 7KH� *OREDO� *UHHQKRXVH� 5HJLPH�� :KR� 3D\V"
/RQGRQ��(DUWKVFDQ�

,3&&� �������� 
&OLPDWH� &KDQJH� ������ ,PSDFWV�� $GDSWDWLRQ� DQG�0LWLJDWLRQ� RI� &OLPDWH
&KDQJH�� 6FLHQWLILF�7HFKQLFDO� $QDO\VHV
�� &RQWULEXWLRQ� RI� :RUNLQJ� *URXS� ,,� WR� WKH
DVVHVVPHQW�UHSRUW�RI�WKH�,3&&��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�

.UDQNLQD��2��1��DQG�5��.��'L[RQ���������
)RUHVW�0DQDJHPHQW�LQ�5XVVLD��&KDOOHQJH�DQG
2SSRUWXQLWLHV�LQ�WKH�(UD�RI�3HUHVWURLND
��:RUOG�5HVRXUFHV�5HYLHZ������������

0DVHUD�� 2�� HW� DO�� �������� 
5HVSRQVH� 2SWLRQV� IRU� 6HTXHVWHULQJ� &DUERQ� LQ� 0H[LFR
V
)RUHVWV
��%LRPDVV�	�%LRHQHUJ\�����������TXRWHG�LQ�,3&&�������

0DWWRV��0��0��DQG�&��8KO���������
(FRQRPLF�DQG�(FRORJLFDO�3HUVSHFWLYHV�RQ�5DQFKLQJ
LQ�WKH�(DVWHUQ�$PD]RQ
��:RUOG�'HYHORSPHQW�����������������

0RXOWRQ�� 5�� -�� DQG�.�� 5�� 5LFKDUGV� �������� 
&RVWV� RI� 6HTXHVWHULQJ� &2�� WKURXJK� 7UHH
3ODQWLQJ�DQG�)RUHVW�0DQDJHPHQW�LQ�WKH�8QLWHG�6WDWHV
��*HQHUDO�7HFKQLFDO�5HSRUW�:2�
����:DVKLQJWRQ��'&��86'$�)RUHVW�6HUYLFH�

3DOR��0�� DQG�*��0HU\� �HGV��� ��������6XVWDLQDEOH�)RUHVWU\�&KDOOHQJHV� IRU�'HYHORSLQJ
&RXQWULHV�� (QYLURQPHQWDO� 6FLHQFH� DQG� 7HFKQRORJ\� /LEUDU\� ���� 'RUGUHFKW�� 7KH
1HWKHUODQGV��.OXZHU�$FDGHPLF�3XEOLVKHUV�

3HDUFH�� '�� :�� �������� 
(FRQRPLFV� DQG� WKH� *OREDO� (QYLURQPHQWDO� &KDOOHQJH
�� LQ� $�
0DUNDQG\D� DQG� -�� 5LFKDUGVRQ� �HGV���� 7KH� (DUWKVFDQ� 5HDGHU� LQ� (QYLURQPHQWDO
(FRQRPLFV��/RQGRQ��(DUWKVFDQ����������

3HDUFH��'��:����������
-RLQW�,PSOHPHQWDWLRQ��$�*HQHUDO�2YHUYLHZ
��&6(5*(�:RUNLQJ
3DSHU�*(&��������/RQGRQ�DQG�1RUZLFK��&6(5*(�

3HWHUV��&��HW�DO����������
9DOXDWLRQ�RI�DQ�$PD]RQLDQ�5DLQIRUHVW
��1DWXUH�������������

3LQHGR�9DVTXH]��0�� HW� DO�� �������� 
(FRQRPLF� 5HWXUQV� IURP� )RUHVW� &RQYHUVLRQ� LQ� WKH
3HUXYLDQ�$PD]RQ
��(FRORJLFDO�(FRQRPLFV������������



���

5DYLQGUDQDWK�� 1�� +�� DQG� %�� 6�� 6RPDVKHNKDU� �������� 
3RWHQWLDO� DQG� (FRQRPLFV� RI
)RUHVWU\� 2SWLRQV� IRU� &DUERQ� 6HTXHVWUDWLRQ� LQ� ,QGLD
�� %LRPDVV� 	� %LRHQHUJ\�� �������
�TXRWHG�LQ�,3&&�������

5HLV��(��-����������
2V�LPSDFWRV�GR�3yOR�6LGHU~UJLFR�GH�&DUDMiV�QR�GHVIORUHVWDPHQWR�GD
$PD]{QLD� %UDVLOHLUD
�� LQ� ,3($� �HG���� $� (FRQRPLD� %UDVLOHLUD� HP� 3HUVSHFWLYD� �����
YROXPH����5LR�GH�-DQHLUR��,3($�

5HLV��(��-��DQG�6��0DUJXOLV���������
2SWLRQV�IRU�6ORZLQJ�$PD]RQ�-XQJOH�&OHDULQJ
��LQ�5�
'RUQEXVFK� DQG� 5�� 3RUWHUD� �HGV���� *OREDO� :DUPLQJ�� (FRQRPLF� 3ROLF\� 5HVSRQVHV�
&DPEULGJH��0$��0,7�3UHVV�

5RODQG��.�� �������� 
)URP�2IIVHWV� WR�7UDGDEOH�(QWLWOHPHQWV
�� LQ�81&7$'��&RPEDWLQJ
*OREDO�:DUPLQJ��6WXG\�RQ�D�*OREDO�6\VWHP�RI�7UDGDEOH�&DUERQ�(PLVVLRQ�(QWLWOHPHQWV�
1HZ�<RUN��8QLWHG�1DWLRQV�

6DWKD\H�� -�� DQG� $�� 5HGG\� �������� 
,QWHJUDWLQJ� (FRORJ\� DQG� (FRQRP\� LQ� ,QGLD
�� LQ� 3�
+D\HV� DQG� .�� 6PLWK� �HGV���� 7KH� *OREDO� *UHHQKRXVH� 5HJLPH�� :KR� 3D\V"� /RQGRQ�
(DUWKVFDQ�

6FKQHLGHU��5����������
7KH�3RWHQWLDO�IRU�7UDGH�ZLWK�WKH�$PD]RQ�LQ�WKH�*UHHQKRXVH�*DV
5HGXFWLRQ
��/$7(1�'LVVHPLQDWLRQ�1RWH�1R�����:DVKLQJWRQ��'&��:RUOG�%DQN�

6KDK��$��DQG�%��/DUVRQ��������� 
&DUERQ�7D[HV��WKH�*UHHQKRXVH�(IIHFW�DQG�'HYHORSLQJ
&RXQWULHV��%DFNJURXQG�SDSHU�WR�:RUOG�%DQN��:RUOG�'HYHORSPHQW�5HSRUW��1HZ�<RUN�
8QLWHG�1DWLRQV�

6YHQGVHQ��*��7����������
3XEOLF�&KRLFH�DQG�(QYLURQPHQWDO�5HJXODWLRQ��7UDGDEOH�3HUPLW
6\VWHPV�LQ�WKH�8QLWHG�6WDWHV�DQG�&2��7D[DWLRQ� LQ�(XURSH
��$DUKXV��'HQPDUN��$DUKXV
6FKRRO�RI�%XVLQHVV��3K'�GLVVHUWDWLRQ�

6ZLVKHU�� -�� 1�� �������� 
&RVW� DQG� 3HUIRUPDQFH� RI� &2�� 6WRUDJH� LQ� )RUHVWU\� 3URMHFWV
�
%LRPDVV�	�%LRHQHUJ\������������

7LHWHQEHUJ��7�� �������� 
5HOHYDQW�([SHULHQFH�ZLWK�7UDGDEOH�(QWLWOHPHQWV
�� LQ�81&7$'
�HG���� &RPEDWLQJ� *OREDO� :DUPLQJ�� 6WXG\� RQ� D� *OREDO� 6\VWHP� RI� 7UDGDEOH� &DUERQ
(PLVVLRQ�(QWLWOHPHQWV��1HZ�<RUN��8QLWHG�1DWLRQV�

7RQLROR��$�� DQG�&��8KO� �������� 
3RWHQWLDO� IRU� WKH� ,QWHQVLILFDWLRQ� RI�$JULFXOWXUH� LQ� WKH
(DVWHUQ�$PD]RQ��$�&DVH�6WXG\
��%HOpP��%UD]LO��,0$=21�

8KO�� &�� HW� DO�� �������� 
6RFLDO�� (FRQRPLF� DQG� (FRORJLFDO� &RQVHTXHQFHV� RI� 6HOHFWLYH
/RJJLQJ� LQ� DQ� $PD]RQ� )URQWLHU�� 7KH� &DVH� RI� 7DLOkQGLD
�� )RUHVW� (FRORJ\� DQG
0DQDJHPHQW�������������

81&7$'��8QLWHG�1DWLRQV�&RQIHUHQFH�RQ�7UDGH�DQG�'HYHORSPHQW����������&RPEDWLQJ
*OREDO�:DUPLQJ��6WXG\�RQ�D�*OREDO�6\VWHP�RI�7UDGDEOH�&DUERQ�(PLVVLRQ�(QWLWOHPHQWV�
1HZ�<RUN��8QLWHG�1DWLRQV�

9HUtVVLPR�� $�� HW� DO�� �������� 
/RJJLQJ� ,PSDFWV� DQG� 3URVSHFWV� IRU� 6XVWDLQDEOH� )RUHVW
0DQDJHPHQW�LQ�DQ�2OG�$PD]RQLDQ�)URQWLHU��7KH�&DVH�RI�3DUDJRPLQDV��)RUHVW�(FRORJ\
DQG�0DQDJHPHQW�������������



���

:DQJZDFKDUDNXO�� 9�� DQG� 5�� %RZRQZLZDW� �������� 
(FRQRPLF� (YDOXDWLRQ� RI� &2�
5HVSRQVH�2SWLRQV�LQ�)RUHVWU\�6HFWRU��7KDLODQG
��%LRPDVV�	�%LRHQHUJ\�����������TXRWHG
LQ�,3&&�������

:LQMXP��-��.��HW�DO����������
)RUHVW�0DQDJHPHQW�DQG�WKH�(FRQRPLFV�RI�&DUERQ�6WRUDJH�
$Q�$QDO\VLV�RI����NH\�)RUHVW�1DWLRQV
��:DWHU��$LU�DQG�6RLO�3ROOXWLRQ�������������

;X��'���������� 
7KH�3RWHQWLDOLW\�RI�5HGXFLQJ�&DUERQ�$FFXPXODWLRQ�LQ�WKH�$WPRVSKHUH
E\�/DUJH�6FDOH�$IIRUHVWDWLRQ� LQ�&KLQD�DQG�5HODWHG�&RVW�%HQHILW�$QDO\VLV
��%LRPDVV�	
%LRHQHUJ\�����������TXRWHG�LQ�,3&&�������


