
VU Research Portal

Global Environmental Change Regimes

Nijkamp, P.; Wang, S.; Kuik, O.

2003

document version
Publisher's PDF, also known as Version of record

Link to publication in VU Research Portal

citation for published version (APA)
Nijkamp, P., Wang, S., & Kuik, O. (2003). Global Environmental Change Regimes. (Discussion Paper TI 2001-
097/3; No. Tinbergen Institute, Amsterdam, 2001). Tinbergen Instituut.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

E-mail address:
vuresearchportal.ub@vu.nl

Download date: 21. Jan. 2022

https://research.vu.nl/en/publications/8f97af7a-fc8e-4148-973d-0e884032677b


����������	
�

��������������������������������

  

���������	
��������������

��
����

�������������������������
�

���������������������

��������	�
�

��������	���

����������

����	�����������	��	��������������	���� ��������������	�!�"�������#!�������	������$���

%��&�������#����!	���	�!�'��(�
��)�����������)��������������&�������	�����!���*)$+,��$���

%��&�������#����!	�



 
 

Tinbergen Institute 
The Tinbergen Institute is the institute for economic research of  the 
Erasmus Universiteit Rotterdam, Universiteit van Amsterdam and  
Vrije Universiteit Amsterdam.  
 
 
Tinbergen Institute Amsterdam 
Keizersgracht 482 
1017 EG Amsterdam 
The Netherlands 
Tel.: +31.(0)20.5513500 
Fax: +31.(0)20.5513555 
 
Tinbergen Institute Rotterdam 
Burg. Oudlaan 50 
3062 PA Rotterdam 
The Netherlands 
Tel.: +31.(0)10.4088900 
Fax: +31.(0)10.4089031 
 
 
 
Most TI discussion papers can be downloaded at  
http://www.tinbergen.nl  

 



*OREDO�(QYLURQPHQWDO�&KDQJH�5HJLPHV,PSDFW�DVVHVVPHQW�RQ�WKH�EDVLV�RI�DQ�H[WHQGHG�*7$3�PRGHO
6KXQOL�:DQJ�3HWHU�1LMNDPS�2QQR�.XLN�YHUVLRQ�����$XJXVW�����

.H\ZRUGV� PDUJLQDO� DEDWHPHQW� FRVWV�� FOHDQ� GHYHORSPHQW� PHFKDQLVP�� N\RWSURWRFRO��FOLPDWH�FKDQJH��UHJLPH��*7$3�(��DSSOLHG�JHQHUDO�HTXLOLEULXP
-(/� '����2����4����4��
$EVWUDFW$�FRQVLVWHQW�PDSSLQJ�RI�DOO�FRPSOH[�UDPLILFDWLRQV� �LQFOXGLQJ�GLUHFW�DQG� LQGLUHFW�HIIHFWV��RIYDULRXV� JUHHQKRXVH� SROLFLHV� LQ� DQ� RSHQ� LQVWLWXWLRQDO� HFRQRP\� UHTXLUHV� WKH� XVH� RI� D� JHQHUDOHTXLOLEULXP� IUDPHZRUN�� )URP� WKH� H[LVWLQJ� VHW� RI� DYDLODEOH� HTXLOLEULXP� PRGHOV� ZH� KDYHVHOHFWHG�WKH�VR�FDOOHG�*7$3�PRGHO��7KLV�SDSHU�SUHVHQWV� WKH�UHVXOWV�RI�H[SHULPHQWV�ZLWK�WKHH[WHQGHG�*7$3�PRGHO�� FRLQHG� WKH� *7$3�&'0�� 7KLV� H[SHULPHQW� HPSKDVLVHV� WKH� FRVWV� RIYDULRXV�.\RWR�SROLF\�UHJLPHV��LQWHUSUHWHG�DV�SDFNDJHV�RI�LQVWLWXWLRQV�DQG�LQVWUXPHQWV�VHUYLQJWR� FRQWURO� IRU� JOREDO� HQYLURQPHQWDO� FKDQJH�� $V� VSHFLILF� LQVWUXPHQWV�� ZH� KDYH� FKRVHQ� WRDQDO\]H� WKH� LPSDFW� RI� RQH� RI� WKH� .\RWR� 3URWRFRO� LQVWUXPHQWV�� YL]�� &OHDQ� 'HYHORSPHQW0HFKDQLVP��&'0���$V�IDU�DV�LQVWLWXWLRQV�DUH�FRQFHUQHG��ZH�GLVFXVV�YDULRXV�SROLF\�RSWLRQV�VLQFH�WKH�QHJRWLDWLRQV�RQ�WKHVH�LQVWUXPHQWV�ZLOO�SURYLGH�YDULRXV�SRVVLELOLWLHV�IRU�WKH�ILQDO�IRUPRI�FOLPDWH�SROLF\�UHJLPHV�WR�EHFRPH�HIIHFWLYH�

� 7KH�DXWKRUV�DUH�DIILOLDWHG�ZLWK�WKH�)UHH�8QLYHUVLW\�� �$PVWHUGDP��'HSDUWPHQW�RI�6SDWLDO�(FRQRPLFV�'H�%RHOHODDQ�������1/������+9�$PVWHUGDP��7KH�1HWKHUODQGV��&RUUHVSRQGLQJ�DXWKRU��SKRQH�QXPEHU������������������� HPDLO�� VZDQJ#HFRQ�YX�QO�� %RWK� DXWKRUV� DUH� DOVR� DIILOLDWHG� ZLWK� WKH� 7LQEHUJHQ,QVWLWXWH�� $XWKRU�LV�DIIOLDWHG�ZLWK�WKH�)UHH�8QLYHUVLW\��$PVWHUGDP��,QVWLWLWXWH�IRU�(QYLURQPHQWDO�6WXGLHV��,90��'H�%RHOHODDQ������1/������+9�$PVWHUGDP��7KH�1HWKHUODQGV�
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�� 6HWWLQJ�WKH�6FHQH*OREDO�HQYLURQPHQWDO�FKDQJH�SROLF\� LV� LQFUHDVLQJO\� ORRNLQJ� IRU� VXVWDLQDELOLW\� VWUDWHJLHV� WKDWWDNH�LQWR�DFFRXQW�WKH�WUDQVERXQGDU\�QDWXUH�RI�HQYLURQPHQWDO�H[WHUQDOLWLHV��$V�D�FRQVHTXHQFH�ZH� REVHUYH� DQ� LQFUHDVLQJ� SRSXODULW\� RI� LQWHUQDWLRQDO� HQYLURQPHQWDO� DJUHHPHQWV�� 7KHLPSOHPHQWDWLRQ� RI� VXFK� DJUHHPHQWV� LV� KRZHYHU�� IUDXJKW� ZLWK� PDQ\� GLIILFXOWLHV�� DV� LQ� DQLQWHUQDWLRQDO�FRQWH[W�WKHUH�DUH�DOZD\V��DEVROXWH�RU�UHODWLYH��ZLQQHUV�DQG�ORVHUV��7KLV�VLWXDWLRQOHDGV� WR� FRPSOH[� QHJRWLDWLRQ� SURFHGXUHV� ZKLFK� KDYH� WR� ILQG� D� EDODQFH� EHWZHHQ� VRXQGHFRQRPLF� SULQFLSOHV�� HQYLURQPHQWDO� VXVWDLQDELOLW\� UHTXLUHPHQWV� DQG� SROLWLFDO� DFFHSWDELOLW\FRQGLWLRQV��1HYHUWKHOHVV��WKH�DZDUHQHVV�KDV�JURZQ�WKDW�D�FRRUGLQDWHG�HQYLURQPHQWDO�SROLF\�LVRI�FULWLFDO� LPSRUWDQFH� WR�DPHOLRUDWH� WKH� LPSDFWV�RI�HQYLURQPHQWDO�GHFD\�RQ� WKH�QDWXUDO� HFR�V\VWHP�DV�ZHOO�DV�RQ�WKH�VRFLR�HFRQRPLF�V\VWHP��7KH�UHDVRQV�IRU�WKLV�JURZLQJ�UHFRJQLWLRQ�RIWKH� QHHG� IRU� D� VWURQJ� WUDQVERXQGDU\� SROLF\� VWHP� IURP� WKH� IROORZLQJ� IDFWRUV�� �L�� SROOXWLRQVRXUFHV�DUH�PXOWLSOH�DQG�GLIILFXOW�WR�LGHQWLI\���LL��WUDQVDFWLRQ�FRVWV�RQ�FRSLQJ�ZLWK�LQGLYLGXDOSROOXWDQWV�PD\�EH�YHU\�KLJK���LLL��LQ�DQ�LQWHUQDWLRQDO�FRQWH[W��LW�LV�DOPRVW�LPSRVVLEOH�WR�FUHDWH�DQHJRWLDWLRQ�SODWIRUP�DPRQJ�DOO�SROOXWHUV�DQG�DOO�YLFWLPV���LY��WKH�VSDFH�WLPH�LQWHUDFWLRQV�DUHLPSRVVLEOH�WR�PDS���DQG��Y��WKH�LQGLYLGXDO�FRVWV�RI�FRSLQJ�ZLWK�D�GLVWLQFW�SROOXWLRQ�FDVH�LQ�WKHOLJKW�RI�JOREDO�HQYLURQPHQWDO��HIIHFWV�DUH�KDUG�WR�DVVHVV�6HYHUDO� HFRQRPLF� LQVWUXPHQWV� KDYH� EHHQ� VHW� XS� WR� RIIHU� GHFLVLRQ� VXSSRUW� IRULQWHUQDWLRQDO�HQYLURQPHQWDO�DJUHHPHQWV�� VXFK�DV�JDPH�VWUDWHJLHV� �VHH� H�J��&DUUDUR��������RULQVWLWXWLRQDO�SURFHGXUHV��$�ERWWOHQHFN�KDV�DOZD\V�EHHQ�WKH�TXHVWLRQ�KRZ�WR�GHDO�ZLWK�EXUGHQVKDULQJ� RI� HQYLURQPHQWDO� SROLFLHV�� 6XFK� HTXLW\� LVVXHV� PD\� DOVR� H[SODLQ� GLIIHUHQFHV� LQ� WKHDFFHSWDQFH� UDWH� RI� LQYROYHPHQW� LQ� JOREDO� HQYLURQPHQWDO� SROLF\� DJUHHPHQWV� E\� LQGLYLGXDOFRXQWULHV�� 7KH� KLVWRU\� RI� ORQJ�UDQJH� WUDQVERXQGDU\� DLU� SROOXWLRQ� �/57$3�� SROLFLHV� RIIHUVPDQ\�LOOXPLQDWLQJ�OHDUQLQJ�HIIHFWV�RQ�WKH�FDYHDWV�LQ�VXFK�LQWHUQDWLRQDO�DJUHHPHQW�SURFHVVHV�$OUHDG\� LQ� ����� D� ILUVW� SURWRFRO� WR� /57$3� XQGHU� WKH� DXVSLFHV� RI� WKH� 81�HFRQRPLF&RPPLVVLRQ� IRU� (XURSH�� ZDV� VLJQHG� ZLWK� ��� VLJQDWRU\� SDUWLHV� DQG� HYHU� VLQFH� YDULRXVDGGLWLRQDO� SURWRFROV� KDYH� FRPH� LQ� SODFH�� $OVR� WKH� (XURSHDQ� &RPPLVVLRQ� LV� SOD\LQJ� DQLQFUHDVLQJO\� DFWLYH� UROH� LQ� HQYLURQPHQWDO� QHJRWLDWLRQ� SODWIRUPV�� DV� FDQ� EH� VHHQ� LQ� UHFHQWGLVFXVVLRQV�FHQWHU�DURXQG�WKH�.\RWR�SURWRFRO�,Q�WKLV�FRQWH[W��WKHUH�LV�DOVR�D�ULVLQJ�QHHG�IRU�VROLG�VFLHQWLILF�LQIRUPDWLRQ�ZKLFK�PD\VXSSRUW� LQWHUWHPSRUDO� GHFLVLRQ�PDNLQJ� LQ� WKH� HQYLURQPHQWDO� ILHOG�� ,QWHJUDWHG� DVVHVVPHQWPRGHOV�� SROLF\� VFHQDULR� VWXGLHV� DQG� JHQHUDO� HTXLOLEULXP�PRGHOV� DUH� H[DPSOHV� RI� VFLHQWLILFWRROV� DLPHG� DW� XQGHUVWDQGLQJ� WKH� WUDQVERXQGDU\� FRPSOH[LW\� RI� JOREDO� HQYLURQPHQWDO� LVVXHVDQG�UHODWHG�SROLFLHV��1HYHUWKHOHVV��LW�LV�FOHDU�WKDW�VWLOO�PDQ\�KXUGOHV�KDYH�WR�EH�WDNHQ�EHIRUH�DVDWLVIDFWRU\�SROLF\�VXSSRUW�V\VWHP�FDQ�EH�GHYHORSHG�



$Q�DVVHVVPHQW�RI�YDULRXV�UHJLPHV�RQ�WKH�EDVLV�RI�DQ�H[WHQGHG�*7$3�PRGHO� �
7KLV� SDSHU� IRUPV� RQH� RI� WKH� VWHSV� E\� DSSO\LQJ� D� JHQHUDO� HTXLOLEULXP�PRGHO� WR� WKHJOREDO� HQYLURQPHQWDO� FKDQJH� UHJLPH�� GHILQHG� DV� LQVWLWXWHV� DQG� LQVWLWXWLRQV� IRU� FRQWUROOLQJJOREDO� HQYLURQPHQWDO� FKDQJH�� ZKHUH� LQVWLWXWHV� UHIHU� WR� IRUPDO� UHODWLRQVKLSV� VXFK� DVRUJDQL]DWLRQV� DQG� OHJLVODWLRQ� FRQFHUQLQJ� FOLPDWH� FKDQJH� SROLFLHV� DQG� ZKHUH� LQVWLWXWLRQVLQGLFDWH�LQIRUPDO�UHODWLRQVKLSV�VXFK�DV�SULQFLSOHV��QRUPV�DQG�YDOXHV�LQ�UHJDUG�WR�WKH�EHKDYLRURI�DFWRUV�LQ�FDVH�RI�FOLPDWH�FKDQJH�LVVXHV��+DDV�������.UDVQHU�������0RUH� VSHFLILFDOO\�� WKLV� SDSHU� IRFXVVHV� RQ� SRVVLEOH� IXWXUH� UHJLPHV� XQGHU� WKH� .\RWR3URWRFRO�� ,Q� ������ VRPH� FRXQWULHV� �� QRZ� DOZD\V� ZLGHO\� ODEHOHG� DV� $QQH[� �� FRXQWULHV� �YROXQWDULO\� DJUHHG� WR� UHVWULFW� WKHLU�*+*� HPLVVLRQV� WR� D� FHUWDLQ� WKUHVKROG� DPRXQW� XQGHU� WKH8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH��81)&&&���7KLV�DJUHHPHQW�ZDVDQ�LPSRUWDQW�VWHS�LQ�VHWWLQJ�XS�RI�D�JOREDO�HQYLURQPHQWDO�FKDQJH�SROLF\�UHJLPH�$� SURYLVLRQDO� FRQWRXU� RI� WKLV� LQWHUQDWLRQDO� SROLF\� UHJLPH� LV� YLVLEOH� DIWHU� WKHDFKLHYHPHQW� RI� WKH�.\RWR� 3URWRFRO� LQ�ZKLFK�$QQH[� �� FRXQWULHV� DJUHHG� RQ� OHJDOO\� ELQGLQJHPLVVLRQ�UHVWULFWLRQV�LQ�WKH�SHULRG������������,Q�WKLV�SURWRFRO��WKUHH�SROLF\�PHFKDQLVPV��YL]�(PLVVLRQ� 7UDGLQJ� �(7��� -RLQW� ,PSOHPHQWDWLRQ� �-,�� DQG� &OHDQ� 'HYHORSPHQW� 0HFKDQLVP�&'0��� DUH� LQWURGXFHG� LQ� RUGHU� WR� KDYH� D� 
FRVW�HIIHFWLYH
� ZD\� RI� LPSOHPHQWLQJ� WKH� *+*�HPLVVLRQ� UHVWULFWLRQ�� &XUUHQWO\�� DIWHU� WKH� IDLOXUH� RI� WKH� ZRUOG� FRPPXQLW\� WR� DFKLHYH� DQDJUHHPHQW�GXULQJ�WKH�VL[WK�&RQIHUHQFH�RI�3DUWLHV�LQ�WKH�\HDU������DQG�WKH�OLNHO\�VFHQDULR�RI8QLWHG�6WDWHV¶�QRQ�SDUWLFLSDWLRQ��LW�EHFRPHV�FOHDU�WKDW�WKH�JOREDO�HQYLURQPHQWDO�UHJLPH�LV�VWLOOIUDJLOH��)RU�DQDO\]LQJ�SROLF\� LPSDFWV�RI�JOREDO�FOLPDWH�SROLFLHV�� WKLV� IUDJLOLW\�RI� WKH� FOLPDWHUHJLPH�OHDGV�XV�WR�FRQVLGHU�SROLF\�LPSDFWV�RI�YDULRXV�SRVVLELOLWLHV�RI�D�IXWXUH�FOLPDWH�SROLF\UHJLPH� ,Q� RUGHU� WR� LOOXVWUDWH� WKH� LPSDFWV� RI� YDULRXV� UHJLPHV�� WKLV� SDSHU� WULHV� WR� DQVZHU� WKHIROORZLQJ� UHVHDUFK� TXHVWLRQV�� µZKDW� DUH� WKH� OLNHO\� LPSDFWV� RI� VRPH� .\RWR� UHJLPHV� �LQSDUWLFXODU�&'0��IRU�WKH�ZRUOG�DV�D�ZKROH�DV�ZHOO�DV� IRU� WKH� LQGLYLGXDO�SDUWLFLSDWLQJ�ZRUOGUHJLRQV�RU�FRXQWULHV"¶�)RU� UHDVRQV� RI� VLPSOLFLW\�� WKLV� SDSHU� FRPSDUHV� WKH� LPSDFWV� RI� IRXU� SRVVLEOH� IXWXUHUHJLPHV� WR� WKH� QRQ�DFWLRQ� UHJLPH�� L�H�� WKH�%XVLQHVV�DV�8VXDO� �%D8���7KH�%D8� UHIHUV� WR� WKHVLWXDWLRQ�ZKHUH�QR�FKDQJH�RFFXUV�DQG�LV�LQWHUFKDQJHEO\�XVHG�WR�UHIHU�WR�WKH�EDVH�UHJLPH�ZKHUHQR� SROLF\� LQVWUXPHQWV� DUH� LQWURGXFHG�� 7KH� IRXU� SRVVLEOH� IXWXUH� UHJLPHV� DUH� VHW�XS� LQ� WZRGLPHQVLRQV��,Q�WKHVH�IRXU�SROLF\�UHJLPHV��WKH�DJUHHG�.\RWR�HPLVVLRQ�UHVWULFWLRQV�DUH�LPSRVHGIRU�WKH�SDUWLFLSDWLQJ�FRXQWULHV��7KH�GLIIHUHQFH�EHWZHHQ�WKH�IRXU�UHJLPHV�LV�WKDW�DORQJ�WKH�RQHGLPHQVLRQ��ZH�KDYH�D�GLYLVLRQ�EHWZHHQ�WZR�UHJLPHV��RQH�LQ�ZKLFK�WKH�86$�SDUWLFLSDWHV�DV�DQ$QQH[� �� FRXQWU\� DQG� DQRWKHU� UHJLPHV� LQ� ZKLFK� WKH� 86$� GRHV� QRW� SDUWLFLSDWH�� DORQJ� WKHVHFRQG�GLPHQVLRQ��ZH�KDYH�WR�GLVWLQJXLVK�WKH�XVH�RU�QRQ�XVH�RI�WKH�FRVW�HIIHFWLYH�LQVWUXPHQWRI�&'0�



$Q�DVVHVVPHQW�RI�YDULRXV�UHJLPHV�RQ�WKH�EDVLV�RI�DQ�H[WHQGHG�*7$3�PRGHO� �
7KH� ILUVW� GLPHQVLRQ� LV� LQWURGXFHG�� DV� WKH� SRVVLEOH� QRQ�SDUWLFLSDWLRQ� RI� 86$� ZLOOGHILQLWHO\�PDNH�D�GLIIHUHQFH�IRU�WKH�PDFURHFRQRPLF�YDULDEOHV�DV�ZHOO�DV�IRU�WKH�JOREDO�OHYHO�RI&2��HPLVVLRQV��7KLV� LQIOXHQFH� LV�QRW�RQO\� LPSRUWDQFH�EHFDXVH�RI� WKH�86$¶V� ODUJH� VKDUH� LQJOREDO�HFRQRPLF�DFWLYLW\�DQG�UHODWHG�JOREDO�FDUERQ�HPLVVLRQ��EXW�DOVR�EHFDXVH�RI�WKH�SROLWLFDOLQIOXHQFH�DQG�WKH�GRPLQR�HIIHFW�LW�PLJKW�KDYH�RQ�WKH�JOREDO�FOLPDWH�FKDQJH�QHJRWLDWLRQ��7KHGDQJHU� LV�� RI� FRXUVH�� WKDW� WKH� 86$� QRQ�SDUWLFLSDWLRQ� UHJLPH� PD\� EHFRPH� D� SUHFXUVRU� WRDQRWKHU� IXWXUH� UHJLPHV�� 7KH� XQFHUWDLQWLHV� DQG� GLIILFXOWLHV� ZKLFK� SUHYDLOHG� SUHYLRXV� WR� WKH%HUOLQ� QHJRWLDWLRQV�� ZKLFK� LV� D� IROORZ�XS� RI� WKH� &23��� QHJRWLDWLRQ� LQ� 7KH� +DJXH�� PD\XQGHUZULWH�WKLV�SROLWLFDO� LPSOLFDWLRQ��+RZHYHU�� WKH�86$�QRQ�SDUWLFLSDWLRQ�UHJLPH�PD\�GHHSLOOXVWUDWH� WKH� HFRQRPLF� DQG� SROLWLFDO� FRQVHTXHQFHV� RI� D� GHFLVLRQ� RI� D� VLQJOH� FRXQWU\� WRZLWKGUDZ�IURP�DQ�LQWHUQDWLRQDO�DJUHHPHQW�7KH�VHFRQG�GLPHQVLRQ�LQWURGXFHG�KHUH��YL]��WKH�TXDQWLILFDWLRQ�RI�WKH�VSHFLILF�LPSDFWRI�&'0��LV�ZLGHO\�GLVFXVVHG��VLQFH�GRPHVWLF�HPLVVLRQ�UHVWULFWLRQ�LV�D�FRVWO\�UHJLPH��,W�LV�RIWHQDUJXHG� WKDW� WKH� .\RWR� 3URWRFRO� LQVWUXPHQWV� PD\� EH� PRUH� FRVW�HIIHFWLYH�� 7KLV� SDSHU� ZLOOSURYLGH� D� WHQWDWLYH� TXDQWLWDWLYH� DVVHVVPHQW� RI� WKLV� LQVWUXPHQW�� DV� �L�� WKHUH� DUH� VWLOO� PDQ\DUJXPHQWV�SUR�DQG�FRQWUD�WKH�FRVW�HIIHFWLYHQHVV�RI�&'0���VHH�H�J��%HJJ�HW�DO���������DQG��LL�LQWHUQDWLRQDO�HPLVVLRQ�WUDGLQJ��,(7��LV�DOUHDG\�ZLGHO\�GLVFXVVHG�LQ�WKH�OLWHUDWXUH��IRU�PRGHOLQJH[SHULPHQWV�VHH�H�J��3DUU\�DQG�:LOOLDPV�������DQG�IRU�SROLF\�LPSDFW�DQDO\VLV�VHH�H�J��-HQVHQDQG�5DVPXVVHQ�������%ROOHQ�HW�DO��������=KDQJ�����D��E��:H� OLNH� WR� HPSKDVLVH� WKH� WHQWDWLYH� FKDUDFWHU� RI� RXU� TXDQWLWDWLYH� DVVHVVPHQW�� DV� WKHUHVXOWV� ODUJHO\� GHSHQG� RQ� VSHFLILF� DVVXPSWLRQV� WR� EH� GLVFXVVHG� LQ� 6HFWLRQ� �� DQG� IXUWKHUVSHFLILHG� LQ� WKH� LQWURGXFWRU\� SDUW� RI� 6HFWLRQV� �� DQG� ��� 7KUHH� LPSRUWDQW� VLPSOLI\LQJDVVXPSWLRQV� LQIOXHQFLQJ� WKH� FRVW�HIIHFWLYHQHVV� RI� WKH� &'0�LQVWUXPHQW� DUH�� L�� WKH� UDWH� RIFDUERQ� HPLVVLRQ� UHGXFWLRQ� RI� ����� LL�� WKH� DPRXQW� RI�&'0�LQYHVWPHQWV� IURP� WKH�$QQH[� �FRXQWULHV��DQG�LLL��WKH�GHWHUPLQDWLRQ�RI�WKH�EDVHOLQH��:H�ZLOO�LOOXVWUDWH�WKLV�UHVWULFWLRQ�EULHIO\E\�SUHVHQWLQJ�WZR�GLIIHUHQW�LQVWLWXWLRQDO�VHWWLQJV�IRU�WKH�EDVHOLQH�RI�&'0�$JDLQVW�WKH�EDFNJURXQG�RI�WKH�SUHYLRXV�LQWURGXFWRU\�UHPDUNV��WKH�RUJDQL]DWLRQ�RI�WKHSDSHU� LV�QRZ�DV�IROORZV��6HFWLRQ���GHDOV�ZLWK�PHWKRGRORJLFDO�LVVXHV�RQ� WKH�DQDO\VLV�FDUULHGRXW�LQ�WKLV�SDSHU��6HFWLRQ���SUHVHQWV�DQ�DQDO\VLV�IRU�WKH�UHJLPHV�ZLWKRXW�&'0��ZKLOH�6HFWLRQ��SUHVHQWV�WKH�UHVXOWV�IRU�WKH�UHJLPHV�ZLWK�&'0��6HFWLRQ���RIIHUV�VRPH�FRQFOXGLQJ�UHPDUNV�

�� 0HWKRGRORJLFDO�LVVXHV����,QWURGXFWLRQ7KH�ILQGLQJV�LQ�WKLV�SDSHU�DUH�EDVHG�RQ�LQVLJKWV�DQG�DQDO\VLV�IURP�UHFHQW�VLPXODWLRQV�ZLWK�WKHVR�FDOOHG� *7$3�&'0� PRGHO�� D� VWDWLF� JOREDO� DSSOLHG� JHQHUDO� HTXLOLEULXP� PRGHO� WKDW� LVH[WHQGHG�ZLWK�FKDUDFWHULVWLFV�RI�&'0��VXFK�DV�WHFKQRORJLFDO�SURJUHVV�DQG�LQYHVWPHQWV�IURP



$Q�DVVHVVPHQW�RI�YDULRXV�UHJLPHV�RQ�WKH�EDVLV�RI�DQ�H[WHQGHG�*7$3�PRGHO� �
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����7KH�UHJLPHV7KH�EDVH� UHJLPH� LV� WKH�%XVLQHVV� DV�8VXDO� �%D8�� VLWXDWLRQ��ZKHUHE\�QR� SROLF\� FKDQJH�� YL]�FDUERQ�HPLVVLRQ�UHVWULFWLRQ��ZRXOG�EH�LQWURGXFHG��,Q�WKLV�UHJLPH��WKH�&2��HPLVVLRQ�ZRXOG�EHXQUHVWULFWHG��DOWKRXJK�QRW�XQOLPLWHG��DV� WKH� OHYHO�RI� HFRQRPLF� DFWLYLW\� LV�GHWHUPLQHG�E\� WKHDYDLODEOH� HQGRZPHQWV�� ,Q� WKLV� UHJLPH�� WKHUH� LV� QR� VKDGRZ� SULFH� IRU� FDUERQ� HPLVVLRQ�� DQGFRXQWULHV�ZRXOG��IURP�DQ�HFRQRPLF�SRLQW�RI�YLHZ��QRW�H[SORLW�&'0�DFWLYLWLHV��DV�WKHUH�LV�QRUHZDUG�IRU� LW��7KH�EDVH� UHJLPH� IRUPV�RXU�EHQFKPDUN�RQ�ZKLFK� WKH� LPSDFW�RI�RWKHU� UHJLPHVZLOO�EH�DSSOLHG�DQG�SUHVHQWHG�)RU�RXU�DQDO\VLV��ZH�ZRUN�ZLWK�WZR�SROLF\�GLPHQVLRQV�WR�FRQVWUXFW�GLQVWLQFW� UHJLPHSRVVLELOLWLHV��7KH�ILUVW�GLPHQVLRQ�UHODWHV�WR�WKH�SDUWLFLSDWLRQ�RI�86$�DQG�WKH�VHFRQG�GLPHQVLRQUHODWHV�WR�WKH�LPSOHPHQWDWLRQ�RI�&'0��5HJLPH�SRVVLELOLWLHV�LQ�ZKLFK�WKH�86$�SDUWLFLSDWH�DUHGHQRWHG�DV�86$B3�DQG�86$B3�&'0��$ORQJ�WKH�VHFRQG�GLPHQVLRQ��UHJLPHV�86$B3�&'0DQG� 86$B13�&'0� LQFOXGHV� &'0�� 7DEOH� ���� VXPPDUL]HV� WKH� UHJLPHV� ZKLFK� ZLOO� EHDQDO\]HG�LQ�WKLV�SDSHU� QR�HPLVVLRQ�FRQVWUDLQW HPLVVLRQFRQVWUDLQW HPLVVLRQ� FRQVWUDLQW� DQG&'086�SDUWLFLSDWLRQ 86$B3 86$B3�&'086�QRQ�SDUWLFLSDWLRQ EDVH�UHJLPH� %XVLQHVV�DV�8VXDO� 86$B13 86$B13�&'07DEOH�����7KH�UHJLPH�SRVVLELOLWLHV�XQGHU�DQDO\VLV
,Q�UHJLPHV�86$B3�DQG�86$B3�&'0��WKH�SDUWLFLSDWLQJ�$QQH[���UHJLRQV�DUH�86$��(8�DQG5$;�� WKH� QRQ�SDUWLFLSDWLQJ� UHJLRQ� LV� (,7�� DQG� WKH� 1RQ�$QQH[� �� FRXQWULHV� DUH� IRUPHG� E\52:��,Q� WKHVH�UHJLPHV�� WKH�SDUWLFLSDWLQJ�$QQH[���UHJLRQV�DUH� UHGXFLQJ�����RI� WKHLU������&2�� HPLVVLRQV�� ZKLOH� WKH� 1RQ�$QQH[� �� FRXQWULHV� DQG� WKH� QRQ�SDUWLFLSDWLQJ� $QQH[� �FRXQWULHV�ZRXOG� DFW�XQGHU� D�%D8�VWUDWHJ\��7KH�SHUFHQWDJH�RI�����KDV�EHHQ�FKRVHQ� IRU� WKHUHDVRQ�RI�FRPSDUDELOLW\�ZLWK�WKH�7UXRQJ��������UHVXOWV�IRU�WKH�*7$3�(�PRGHO�,Q�WKHVH�UHJLPHV�� WKH�UHGXFWLRQ�WDUJHWV�DUH�DFKLHYHG�E\�HDFK�LQGLYLGXDO�SDUWLFLSDWLQJ$QQH[���UHJLRQ� WKURXJK�D�WD[�RQ�HQHUJ\�SURGXFWV��RLO��FRDO��SHWUROHXP��JDV�DQG�HOHFWULFLW\��7KH�UHDVRQ�IRU�QRW�LQFOXGLQJ�(,7�DV�SDUWLFLSDWLQJ�$QQH[���FRXQWULHV�LQ�RXU�DQDO\VLV�LV�WKDW��L�WKLV�UHJLRQ�ZRXOG�QRW�H[FHHG�WKHLU�HPLVVLRQ�WDUJHWV��DQG��LL��WKLV�UHJLRQ�ZRXOG�QRW�XQGHUWDNH
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��� (IIHFWV�ZLWKRXW�&'0����,QWURGXFWLRQ,Q� UHJLPHV� 86$B3� DQG� 86$B13�� WKH� FDUERQ� WD[� LV� GLIIHUHQWLDWHG� DFFRUGLQJ� WR� WKH� &2�HPLVVLRQV�RI�WKH�HQHUJ\�SURGXFWV��*LYHQ�WKH�&2��HPLVVLRQ�FRHIILFLHQW�LQ�*7$3�(��ZKLFK�LVJLYHQ�LQ�7DEOH������WKH�GLIIHUHQWLDWHG�FDUERQ�WD[�PHDQV�WKDW�WKH�WD[�RQ�FRDO�LV�KLJKHU�WKDQ�WKDWRQ�JDV�HQHUJ\�SURGXFWV FRDO 3HWUROHXP FUXGH�RLO JDV HOHFWULFLW\&2��FRHIILFLHQW ������ ������ � ������ ��LQ�WRQQHV�RI�&2��SHU�WRQQH�RI�RLO�HTXLYDOHQW��WRH��7DEOH������&2��HPLVVLRQ�FRQWHQW�LQ�*7$3�(�PRGHO6RXUFH��7UXRQJ�������S�����7KHVH� FRHIILFLHQWV� DUH� SXUHO\� WHFKQLFDO� UHODWLRQVKLSV� LQ� WHUPV� RI� &2�� HPLVVLRQ� RI� WKHXQGHUO\LQJ�HQHUJ\�SURGXFWV��7KH�UHDVRQ�IRU�FUXGH�RLO�WR�KDYH�D�]HUR�&2��HPLVVLRQ�FRHIILFLHQWLV� WKDW� FUXGH� RLO� LV� PDLQO\� XVHG� DV� D� PDWHULDO� LQSXW� LQWR� SHWUROHXP� UHILQLQJ�� WKXV� LW� LV� DµIHHGVWRFN¶�UDWKHU�WKDQ�DQ�HQHUJ\�LQSXW��)RU�HOHFWULFLW\��WKH�]HUR�FRHIILFLHQW�LV�XVHG�LQ�RUGHU�WRDYRLG�GRXEOH�FRXQWLQJ��DV�HOHFWULFLW\� LV�SURGXFHG� IURP�RWKHU�SULPDU\� IXHOV�ZKLFK�KDYH�QRQ�]HUR�&2��HPLVVLRQ�FRHIILFLHQWV�7KH� FDUERQ� WD[� ZRXOG� LQ� WKH� ILUVW� LQVWDQFH� OHDG� WR� D� KLJKHU� SULFH� IRU� WKH� HQHUJ\SURGXFWV��VR�WKDW�GHPDQG�GHFUHDVHV��$�VHFRQGDU\�HIIHFW�RI�WKH�GLIIHUHQWLDWHG�FDUERQ�WD[�LV�WKDWWKHUH�ZLOO� EH� VRPH� VZLWFKLQJ� LQ� WKH� GHPDQG� IRU� HQHUJ\� SURGXFWV�� EHFDXVH� HQHUJ\� SURGXFWVZLWK� D� KLJKHU� FDUERQ� FRQWHQW� �FRDO�� IRU� H[DPSOH�� EHFRPH� UHODWLYHO\� PRUH� H[SHQVLYH� DVFRPSDUHG�WR�HQHUJ\�SURGXFWV�ZLWK�D�ORZHU�FDUERQ�FRQWHQW��H�J��JDV���)XUWKHUPRUH��LQ�D�PXOWL�VHFWRU��PXOWL�UHJLRQ�HFRQRP\�ZKHUH�WKH�HFRQRPLF�DFWLYLWLHV�DUH�LQWHUUHODWHG�ZLWK�HDFK�RWKHU�WKHUH� DUH� DOVR� RWKHU� NLQGV� RI� VHFRQGDU\� HIIHFWV�� 7KH� SULFH� GLIIHUHQFHV� EHWZHHQ� WKH� HQHUJ\SURGXFWV�ZRXOG�DOVR�UHVXOW� LQ�VZLWFKLQJ� LQ�LPSRUW�GHPDQG�IRU�SURGXFWV�SURGXFHG�ZLWK� WKHVHHQHUJ\�SURGXFWV��7RJHWKHU�ZLWK�FKDQJHV�LQ�WKH�ZRUOG�PDUNHWV�RI�HQHUJ\�SURGXFWV��WKLV�ZRXOGOHDG� WR� FDUERQ� OHDNDJH�� $Q� LPSOLFDWLRQ� RI� FDUERQ� OHDNDJH� LV� WKDW� WKH� ILQDO� ZRUOG� OHYHO� RIHPLVVLRQ�UHGXFWLRQ�LV�OHVV�WKDQ�WKH�DJJUHJDWH�WDUJHW�VHW�E\�WKH�$QQH[���FRXQWULHV�$OO� WKHVH� GLUHFW� DQG� VHFRQG�RUGHU� HIIHFWV� DOVR� SOD\� D� UROH� LQ� WKH� 86$B13� UHJLPH�ZKHUH�WKH�8QLWHG�6WDWHV�GR�QRW�MRLQ�WKH�$QQH[���JURXS��7KH�86$¶V�GHFLVLRQ�ZRXOG�DIIHFW�WKHILQDO�DOORFDWLRQ�RI�WKH�HFRQRPLF�UHVRXUFHV�DV�ZHOO�DV�WKH�H[WHQW�RI�WKH�ZRUOG�OHYHO�RI�HPLVVLRQUHGXFWLRQ�



$Q�DVVHVVPHQW�RI�YDULRXV�UHJLPHV�RQ�WKH�EDVLV�RI�DQ�H[WHQGHG�*7$3�PRGHO� ��
����,PSDFW�RQ�HPLVVLRQ�UHGXFWLRQ�DQG�FDUERQ�WD[7DEOH����� VKRZV� WKH� HPLVVLRQ� FKDQJHV� LQ� FRPSDULVRQ� WR� WKH�%D8� VFHQDULR� IRU�86$B3� DQG86$B13��7KH�FDUERQ�WD[�RI�86$B3�FRUUHVSRQG�WR�7UXRQJ¶V��������FDOFXODWLRQ��ZKHUH�D�WD[RI�86������SHU� WRQ�RI�FDUERQ�HPLVVLRQ� LV� IRXQG� IRU� WKH�(8�LQ�DQ�HLJKW�FRXQWU\� VLPXODWLRQ�&DUERQ� WD[� IURP� *7$3�(�&'0� LV� ORZ� FRPSDUHG� WR� RWKHU� PRGHOV� EHFDXVH� RI� WKHLQFRUSRUDWLRQ�RI�HQHUJ\�VXEVWLWXWLRQ�LQ�WKLV�PRGHO��IRU�D�GLVFXVVLRQ��VHH�7UXRQJ�������UHODWLYH�WR�WKH�%$8�LQ�����UHJLPH�86$B3��$QQH[���LQFO��86$ 5HJLPH�86$B13��$QQH[���H[FO��86$7DUJHW�&2�HPLVVLRQ $FWXDO�&2�HPLVVLRQ &DUERQ�WD[ 7DUJHW�&2�HPLVVLRQ $FWXDO&2��HPLVVLRQ &DUERQ�WD[

� � 86��W&2� � � 86��W&2�86$ ��� ��� ����� QRQH ���� �(8 ��� ��� ����� ��� ��� �����(,7 QRQH ���� � QRQH ���� �5$; ��� ��� ����� ��� ��� �����52: QRQH ���� � QRQH ���� �:RUOG ����� ���� ����� ����7DEOH������&DUERQ�HPLVVLRQ�WDUJHW�DQG�FDUERQ�WD[�IRU�86$B3�DQG�86$B136RXUFH���RZQ�*7$3�(�&'0�FDOFXODWLRQV7DEOH����� DOVR� VKRZV� WKDW� WKH�8QLWHG�6WDWHV� KDV� WKH� ORZHVW� FDUERQ� WD[� DPRQJ� WKH�$QQH[��FRXQWULHV��7KLV�UHVXOW�FRUUHVSRQGV�WR�WKH�DERYH�PHQWLRQHG�VWXG\�RI�7UXRQJ��������DQG�%ROOHQHW�DO����������7KH�UHVXOWV�IRU�WKH�5HVW�RI�$QQH[���FRXQWULHV�GLIIHU�VOLJKWO\��7KLV�PD\�EH�GXH�WRD�GLIIHUHQW�DJJUHJDWLRQ�EHWZHHQ�WKH�WKUHH�VWXGLHV��,Q�7DEOH������ZH�VHH�WKDW�WKH�5HVW�RI�$QQH[��FRXQWULHV�KDV�WKH�KLJKHVW�FDUERQ�WD[��7KLV�FRUUHVSRQGV� WR�WKH�UHVXOWV�RI�7UXRQJ��������IRU-DSDQ�� DOWKRXJK� LQ�%ROOHQ� HW� DO�� ������� -DSDQ� KDV� DOPRVW� WKH� ORZHVW� FDUERQ� WD[� DPRQJ� WKH$QQH[� �� FRXQWULHV� H[FHSW� IRU� WKH� (FRQRPLHV� LQ� 7UDQVLWLRQ� � (DVWHUQ� (XURSH� DQG� )RUPHU6RYLHW�8QLRQ��,QWHUHVWLQJ� LQ� 7DEOH� ���� LV� WKH� IDFW� WKDW� WKH� FDUERQ� WD[� IRU� 86$B13� GLIIHUV� RQO\VOLJKWO\�IURP�86$B3�IRU�WKH�(XURSHDQ�8QLRQ�DQG�WKH�5HVW�RI�$QQH[���FRXQWULHV��7KH�UHDVRQIRU� WKLV� VPDOO� GLIIHUHQFH� LV� WKDW� LQ� RXU� FDOFXODWLRQV� HDFK� UHJLRQ� VWLOO� KDV� WR�PHHW� WKH� WDUJHWZLWKLQ� WKH� UHJLRQ��7KH� ORZHU� FDUERQ� WD[� KRZHYHU�� LV� SUREDEO\� UHODWHG� WR� D� ORZHU� HFRQRPLFDFWLYLW\�UDWKHU�WKDQ�PRUH�HIILFLHQF\�ZLWKLQ�ERWK�UHJLRQV��,Q�86$B13��ZH�VHH�WKDW��LQ�VSLWH�RIKLJK� UHGXFWLRQ� WDUJHWV� LQ�(8�DQG�5$;�� WKH� WRWDO�ZRUOG� HPLVVLRQ� LV� RQO\� UHGXFHG� E\� �����7KXV��WKHUH�LV�VRPH�FDUERQ�OHDNDJH��7KLV�LQGLFDWHV�WKDW�D�SDUW�RI�&2��HPLVVLRQ�UHGXFWLRQ� LVFDQFHOOHG� RXW� E\� H[WUD� &2�� HPLVVLRQ� E\� ILUPV� LQ� WKH� 86$� DQG� RWKHU� QRQ�SDUWLFLSDWLQJFRXQWULHV�
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UHDOFDSLWDOJRRGV�86$ ���� ���� ����� ���� ����� ���� ����� ���� ���� ����(8 ���� ���� ����� ���� ����� ����� ���� ����� ����� �����(,7 ����� ����� ���� ���� ���� ����� ����� ���� ���� ����5$; ���� ���� ����� ���� ����� ���� ���� ����� ���� �����52: ����� ����� ���� ���� ���� ����� ����� ���� ���� ����7DEOH�����,QGLFDWRUV�IRU�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�IRU�86$B3�DQG�86$B136RXUFH���RZQ�*7$3�&'0�FDOFXODWLRQV,Q� 7DEOH� ����� ZH� ILQG� WKDW� WKH� WHUPV� RI� WUDGH� IRU� 86$B3� DUH� SRVLWLYH� IRU� WKHSDUWLFLSDWLQJ�$QQH[���UHJLRQV��7KLV�UHVXOW�VXJJHVWV�D�SOHD�IRU�SDUWLFLSDWLRQ��DV�WKHVH�FRXQWULHVUHFHLYH� UHODWLYHO\�PRUH� IRU� WKH� VDPH� DPRXQW� RI� WKHLU� H[SRUWV�� +RZHYHU�� E\� ORRNLQJ� DW� WKHWHUPV�RI�WUDGH�IRU�86$B13��ZH�FRQFOXGH�WKDW�WKH�86$�LV�HYHQ�EHWWHU�RII�E\�QRQ�SDUWLFLSDWLRQ�,Q� ERWK� UHJLPHV�� WKH� LQGLFDWRU� IRU� WUDGH� EDODQFH� LQ� UHODWLRQ� WR� UHDO� *'3� VXJJHVWV� WKDW� WKHSDUWLFLSDWLQJ�FRXQWULHV�ZRXOG�H[SRUW�PRUH�WKDQ�WKH\�ZRXOG�LPSRUW�7KH�LQGLFDWRU�µUHDO�SHUFHQWDJH�FKDQJH�LQ�FDSLWDO�JRRGV¶�PD\�HQFRXUDJH�WKH�86$�QRWWR�SDUWLFLSDWH�LQ�$QQH[����DV�WKH�SDUWLFLSDWLQJ�UHJLRQV�DUH�IDFHG�ZLWK�D�GHFUHDVH�LQ�WKH�DPRXQWRI�FDSLWDO�JRRGV��7KLV�KROGV�DOVR�IRU�WKH�LQGLFDWRU�µSHUFHQWDJH�FKDQJH�LQ�WHUPV�RI�UHDO�*'3¶�DV� DOO� SDUWLFLSDWLQJ� FRXQWULHV� DUH� FRQIURQWHG� ZLWK� D� GHFUHDVH� LQ� WKH� DPRXQW� RI� *'3�� 1RQ�SDUWLFLSDWLRQ�RI�86$�ZRXOG�KDYH�VRPH�LPSDFW�RQ�WKH�(8��DV�LQ�86$B13��WKH�(8�ZRXOG�EHFRQIURQWHG�ZLWK�D�UHDO�*'3�ORVV�RI��������ZKHUHDV�LQ�86$B3�� WKLV� LV�RQO\��������(YHQ� LQ
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�� ,PSOLFDWLRQV�RI�&'0&OHDQ�'HYHORSPHQW�0HFKDQLVP�LV�RQH�RI�WKH�LPSRUWDQW�LQVWUXPHQWV�LQ�WKH�.\RWR�3URWRFRO�WKDWDLPV�DW�FRQWULEXWLQJ�LQ�D�FRVW�HIIHFWLYH�ZD\�WR�DFKLHYH�WKH�DPRXQW�RI�HPLVVLRQ�UHGXFWLRQ��DV�LWKDV�YROXQWDULO\�EHHQ�DJUHHG�E\�$QQH[���FRXQWULHV�XQGHU�WKH�.\RWR�3URWRFRO�
����7KH�IRUPXODWLRQ�RI�&'0$�EDVLF�FRQFHSW�RI�&'0�LV� WKDW�$QQH[��� FRXQWULHV� DUH� DOORZHG� WR� LQYHVW� LQ�SURMHFWV�ZKLFKDFKLHYH� VXVWDLQDEOH� GHYHORSPHQW� LQ�1RQ�$QQH[� �� FRXQWULHV�� IRU�ZKLFK�� LQ� UHWXUQ��$QQH[� �FRXQWULHV� UHFHLYH� VRPH� DPRXQW� RI� µ&HUWLILHG� (PLVVLRQ� 5HGXFWLRQV¶� �&(5V�� ZKLFK� FDQ� EHVXEWUDFWHG� IURP� WKH� YROXQWDULO\� DJUHHG� DPRXQW� RI� UHGXFWLRQ� WR� EH� DFKLHYHG� E\� WKH� FRXQWU\XQGHU�FRQVLGHUDWLRQ�,Q�WKH�DQDO\VLV�FDUULHG�LQ�WKLV�VHFWLRQ��LQYHVWPHQWV�IURP�$QQH[���FRXQWULHV�IRU�&'0�DFWLYLWLHV� DUH� SURYLGHG� E\� D� ��� WD[� RQ� DOO� LQWHUPHGLDWH� HQHUJ\� SURGXFWV� IRU� SURGXFWLRQ� RIWUDGHG�FRPPRGLWLHV�LQ�SDUWLFLSDWLQJ�$QQH[���FRXQWULHV��7KH�DOORFDWLRQ�RI�WKHVH�LQYHVWPHQWV�WRVHFWRUV�LQ�1RQ�$QQH[���FRXQWULHV�DUH�H[RJHQRXVO\�GHWHUPLQHG�DFFRUGLQJ�WR�WKH�&2��HPLVVLRQVKDUH� RI� WKH� VSHFLILF� VHFWRU� LQ� WKH� WRWDO� &2�� HPLVVLRQ� RI� DOO� VHFWRUV� LQ� DOO� 1RQ�$QQH[� �FRXQWULHV��7KH�DPRXQW�RI�LQYHVWPHQW�DOORFDWHG�LQ�WKH�VSHFLILF�VHFWRU�LQ�1RQ�$QQH[���FRXQWULHVGHWHUPLQHV�LQ�WXUQ�WKH�UDWH�RI�WHFKQRORJLFDO�SURJUHVV�LQ�WKLV�VSHFLILF�VHFWRU�)RU� WKH�GHWHUPLQDWLRQ�RI�WKH�DPRXQW�RI�&(5V�KRZHYHU��D�VWDQGDUG�PHWKRG� LV�QRW�DWKDQG�\HW��7KLV�LV�D�UHVXOW�RI�XQFHUWDLQWLHV�UHJDUGLQJ�WKH�SUDFWLFDO�IRUP�RI�&'0�WKDW�VKRXOG�EHQHJRWLDWHG�DIWHU� WKH�.\RWR�3URWRFRO��2QH�RI� WKH� LVVXHV� LQ� WKH�QHJRWLDWLRQV� LV�KRZ� WR� VHW� WKHEDVHOLQH�DQG�KRZ�WR�FDOFXODWH��L��WKH�SDUW�RI�HPLVVLRQ�GXH�WR�PRUH�HIILFLHQW�WHFKQRORJLHV�DV�DUHVXOW�RI�LQYHVWPHQWV�IURP�$QQH[���DQG��LL��WKH�SDUW�RI�HPLVVLRQ�ZKLFK�ZRXOG�EH�WKH�FDVH�LIWKHUH�ZRXOG�EH�QR�LQYHVWPHQWV�IURP�$QQH[���FRXQWULHV��VHH�H�J��%HJJ�HW�DO��������/LNH� WKHLQWURGXFWLRQ� RI� FDUERQ� WD[�� VHFRQGDU\� HIIHFWV� ZRXOG� OHDG� WR� D� UHDOORFDWLRQ� RI� HFRQRPLFUHVRXUFHV�LQ�D�JHQHUDO�HTXLOLEULXP�VHWWLQJ�)RU� UHDVRQV� RI� VLPSOLFLW\�� &(5V� LQ� WKH� VLPXODWLRQV� SHUIRUPHG� LQ� WKLV� SDSHU� DUHGHWHUPLQHG�VROHO\�RZLQJ�WR�HPLVVLRQ�UHGXFWLRQ�WKDW�LV�DFFUHGLWDEOH�WR�WHFKQRORJLFDO�SURJUHVVLQ�1RQ�$QQH[� �� FRXQWULHV�ZLWKLQ� D� VLQJOH� \HDU�� +RZHYHU�� EHFDXVH�*7$3�&'0� LV� D� VWDWLFPRGHO�� ZKLOH� WKH� WHFKQRORJLFDO� SURJUHVV� GXH� WR� &'0�LQYHVWPHQWV� KDV� DOVR� D� VXVWDLQDEOHFKDUDFWHU��ZH�ZLOO�DOVR�SHUIRUP�DQ�DQDO\VLV�IRU�WKH�EDVHOLQH�FDOFXODWLRQ�IRU�&(5V�ZKLFK�LV���DQG� ��� WLPHV� WKH� HPLVVLRQV� UHGXFWLRQ� LQ� WKH� 1RQ�$QQH[� �� FRXQWULHV� ZLWKLQ� D� \HDU�� ,QUHJDUGLQJ�WR�WKHVH�QXPEHUV��LI�ZH�ORRN�DW�WKH�HFRQRPLF�OLIHWLPH�RI�LQYHVWPHQWV��D�IDFWRU�RI���



$Q�DVVHVVPHQW�RI�YDULRXV�UHJLPHV�RQ�WKH�EDVLV�RI�DQ�H[WHQGHG�*7$3�PRGHO� ��
RU����LV�FRQVHUYDWLYH�IRU�FDSWXULQJ�WKH�VXVWDLQDEOH�FKDUDFWHU�RI�&'0�LQYHVWPHQWV�LQ�D�VWDWLFPRGHO��DV�LW�FRXQWV�IRU�D�SHULRG�RI�����\HDUV�DQG����\HDUV�UHSVHFWLYHO\�DW�D�DQQXDO�LQWHUHVW�UDWHRI� ���� 7KHVH� QXPEHUV� SDUWO\� UHSUHVHQW� WKH� VWLOO� XQFHUWDLQ� LQVWLWXWLRQDO� VHWWLQJ�� DV� D� KLJKEDVHOLQH� �%DVHOLQH� &�� ZLOO� SRVLWLYHO\� DIIHFW� WKH� FRVW�HIIHFWLYHQHVV� RI� WKH� &'0�LQVWUXPHQW�ZKLOH� D� ORZ�EDVHOLQH� �%DVHOLQH�$�� UHTXLUHV� D� UHODWLYHO\� KLJK� LQYHVWPHQW� IURP� WKH�$QQH[� �FRXQWULHV�WR�DFKLHYH�D�VDPH�DPRXQW�RI�&(5�
����5HVXOWV�IRU�HPLVVLRQ�UHGXFWLRQ�DQG�FDUERQ�WD[7KH�FRQWULEXWLRQ�RI�WHFKQRORJLFDO�SURJUHVV�DV�D�UHVXOW�RI�&'0�DFWLYLWLHV�WR�&(5V�DWWULEXWHG�WR$QQH[� �� FRXQWULHV� LV� SUHVHQWHG� LQ� 7DEOH� ����� ZKLFK� DOVR� VKRZV� RWKHU� UHVXOWV� RI� UHJLPH86$B3�&'0�DQG�86$B13�&'0�ZLWK�UHJDUG�WR�HPLVVLRQ�UHGXFWLRQ�DQG�WKH�FRUUHVSRQGLQJFDUERQ�WD[��,Q�WKLV�WDEOH��HPLVVLRQ�WDUJHWV�IURP�SDUWLFLSDWLQJ�$QQH[���FRXQWULHV�DUH�DFKLHYHGE\�D�QRQ�&'0�SDUW�DQG�D�&'0�SDUW��7KH�QRQ�&'0�SDUW�LV�WKH�UHVXOW�RI�FDUERQ�WD[��,Q�7DEOH�����ZH�VHH�WKDW�WKLV�SDUW� LV� ORZHU�WKDQ�WKH�WDUJHW��WKLV�OHDGV�WR�D�ORZHU�FDUERQ� WD[�SHU� WRQQH&2��IRU�SDUWLFLSDWLQJ�FRXQWULHV��7KH�QRQ�&'0�SDUW�RI�1RQ�$QQH[���FRXQWULHV� LV�FDOFXODWHGIURP�WKH�GHPDQG�IRU�HQHUJ\�SURGXFWV�E\�WKHVH�FRXQWULHV��DV�LI� WHFKQRORJLFDO�SURJUHVV�ZRXOGQRW� KDYH� WDNHQ� SODFH�� 7KH� &'0�SDUW� LV� FDOFXODWHG� IURP� WKH� UHPDLQLQJ� SDUW� WKDW� FDQ� EHDVFULEHG�WR�WHFKQRORJLFDO�SURJUHVV�DV�D�UHVXOW�RI�&'0�DFWLYLWLHV�E\�$QQH[���FRXQWULHV��$FWXDOHPLVVLRQV� LQ� 1RQ�$QQH[� �� FRXQWULHV� DUH� WKH� HYHQWXDOO\� SHUFHLYDEOH� HPLVVLRQV� IURP� WKHVHFRXQWULHV��ZKLOH� WKH� QRQ�&'0�SDUW� LV� FDOFXODWHG� IURP� WKH� QRWLRQ� µDV� LI¶� QR�&'0�DQG� WKXVWHFKQRORJLFDO�SURJUHVV�KDV�RFFXUUHG��7KH�VLPLODULWLHV�DQG�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�UHJLPHVLI�&'0� LV� WDNHQ� LQWR� DFFRXQW�ZLOO� EH� DQDO\]HG� EHORZ� WKURXJK� GHFRPSRVLWLRQ� RI� SULFH� DQGHPLVVLRQ�FRPSRQHQWV�UHODWLYH�WR�WKH�%$8�LQ�����86$B3�&'0�&'0�DQG�$QQH[���LQFO��86$ 86$B13�&'0�&'0�DQG�$QQH[���H[FO��86$7DU�UHG� 1RQ�&'0SDUW

&'0SDUW&(5
$FWXDOHPLV� &DUERQWD[ 7DU�UHG� 1RQ�&'0SDUW

&'0SDUW&(5
$FWXDOHPLV� &DUERQWD[

� � � � ��W&2� � � � � ��W&2�86$ ��� ������ ����� ������ ����� QR ���� � ���� ����(8 ��� ������ ����� ������ ����� ��� ������ ����� ������ �����(,7 QR ���� � ���� ���� QR ���� � ���� ����5$; ��� ������ ����� ������ ����� ��� ������ ����� ������ �����52: QR ���� ���� ���� ���� QR ���� ���� ���� ����:RUOG ����� ����� ���� ����� ����� ����7DEOH�����(PLVVLRQ�UHGXFWLRQ�DQG�FDUERQ�WD[�IRU�&'0�UHJLPHV6RXUFH���RZQ�*7$3�(�&'0�FDOFXODWLRQV



$Q�DVVHVVPHQW�RI�YDULRXV�UHJLPHV�RQ�WKH�EDVLV�RI�DQ�H[WHQGHG�*7$3�PRGHO� ��
����'HFRPSRVLWLRQ�RI�HPLVVLRQ�FRPSRQHQWV�LQ�1RQ�$QQH[���FRXQWULHV)LJXUH� ���� JLYHV� D� FRPSDULVRQ� RI� FDUERQ� WD[HV� IRU� SDUWLFLSDWLQJ� FRXQWULHV� EHWZHHQ� WKH� IRXUUHJLPHV�XQGHU�DQDO\VLV��,W�VKRZV�WKDW�&'0�ZRXOG�UHVXOW�LQ�ORZHU�FDUERQ�WD[��7KLV�UHVXOW�LV�WKHVWURQJHVW�IRU�(8��ZKLFK�PHDQV�WKDW�WKH�(8�ZRXOG�EHQHILW�PRVW�IURP�&'0�DFWLYLWLHV�

&DUERQ�WD[�IRU�86�SDUWLFLSDWLRQ

����
����

�����
�����
�����

86$ (8 (,7 5$; 52: 7RW

US$/tCO2

86$B3�&'0 86$B3
)LJXUH�����,PSDFW�IRU�FDUERQ�WD[�DV�D�UHVXOW�RI�&'0
$�FRPSDULVRQ�EHWZHHQ�7DEOH�����DQG�7DEOH�����JLYHV�DOVR�LQIRUPDWLRQ�RQ�VXEVWLWXWLRQ�HIIHFWVZKLFK� UHVXOWV� LQ� FDUERQ� OHDNDJH�� )LJXUH� ���� GHFRPSRVHV� WKH� HIIHFW� RI� &'0� E\� FRPSDULQJFDUERQ�OHDNDJH�WR�52:�LQ�UHJLPHV�86$B3�DQG�86$B3�&'0��,Q�86$B3��HPLVVLRQ�LQ�52:ZRXOG�JURZ�E\��������ZKLOH�LQ�86$B3�&'0��WKLV�JURZWK�ZRXOG�EH�������

����
����

����
����

����

DFWXDO�HPLVV LRQ�LQ�86$B3 FDOFXODWHG�HPLVV LRQ�LQ�86$B3�&'0DFWXDO�HPLVV LRQ�LQ�86$B3�&'0

` `6XEVWLWXWLRQ�DV�D�UHVXOWRI�&'0�LQYHVWPHQW
6XEVWLWXWLRQ�DVD�UHVXOW�RIWHFKQRORJLFDOSURJUHVV` 1HWVXEVWLWXWLRQHIIHFW

)LJXUH�����'HFRPSRVLWLRQ�RI�FDUERQ�OHDNDJH�IRU�52:�E\�UHJLPHV�86$B3�DQG�86$B3�&'0
7KH�UHGXFHG�HIIHFW�RI�FDUERQ�OHDNDJH�FRXOG�EH�DWWULEXWHG�WR��L��D�VXEVWLWXWLRQ�HIIHFW�DV�D�UHVXOWRI� UHDOORFDWLRQ� RI� HFRQRPLF� UHVRXUFHV� E\� &'0� DFWLYLWLHV� IURP� $QQH[� �� FRXQWULHV�� WKLV� LV������±����� ��������RI�WKH�HPLVVLRQ���LL��DQ�HIILFLHQF\�HIIHFW�DV�D�UHVXOW�RI�WHFKQRORJLFDOSURJUHVV� IURP� &'0� DFWLYLWLHV�� WKLV� LV� ������±����� �� ±������ RI� WKH� HPLVVLRQV�� ,Q� WKLV

&DUERQ�WD[�IRU�86�1RQ�SDUWLFLSDWLRQ

����
����

�����
�����
�����

86$ (8 (,7 5$; 52: 7RW

86��W&2�

86$B13�&'0 86$B13



$Q�DVVHVVPHQW�RI�YDULRXV�UHJLPHV�RQ�WKH�EDVLV�RI�DQ�H[WHQGHG�*7$3�PRGHO� ��
VLPXODWLRQ�� WKHUH� VWLOO� UHPDLQV� D� QHW� VXEVWLWXWLRQ� HIIHFW� DV� D� FRQVHTXHQFH� RI� D� SULFH� HIIHFWFDXVHG�E\�FDUERQ� WD[�RQ�HQHUJ\�SURGXFWV��ZKLFK� LV�������RI� WKH�52:¶V�HPLVVLRQV�� ,Q� WKLVILJXUH��ZH�VHH�WKDW�FDUERQ�OHDNDJH�PD\�EH�UHGXFHG�E\�&'0�LQYHVWPHQWV�)LQDOO\��D�FRPSDULVRQ�EHWZHHQ�7DEOH�����DQG�7DEOH�����VKRZV�WKDW�WKH�ILQD O�LPSDFW�RQWKH�WRWDO�UHGXFWLRQ�IRU�WKH�ZRUOG�DV�D�ZKROH�GHSHQGV�RQ�WKH�UHODWLRQVKLSV�EHWZHHQ�WKH�DERYHPHQWLRQHG�VXEVWLWXWLRQ�HIIHFWV��,Q�FDVH�WKH�86$�LV�SDUW�RI�SDUWLFLSDWLQJ�$QQH[���FRXQWULHV��WKHZRUOG�HPLVVLRQ�UHGXFWLRQ�DV�D�UHVXOW�RI�&'0�LV� VOLJKWO\�KLJKHU� WKDQ� LQ� WKH�QRQ�&'0�FDVH�PLQXV� ������ �86$�3�&'0�� YHUVXV� PLQXV� ������ �86$�3��� ,Q� FDVH� RI� 86$� QRQ�SDUWLFLSDWLRQ�KRZHYHU��WKH�ZRUOG�HPLVVLRQ�UHGXFWLRQ�LQ�&'0�FDVH�LV�PLQXV��������ZKLOH� LQWKH� QRQ�&'0� FDVH� LW� LV� PLQXV� ������� 7KXV�� DW� WKH� ZRUOG�OHYHO�� ZH� KDYH� WKH� VR�FDOOHGUHERXQG�HIIHFW��+RZDUWK�������ZKLFK�LQGLFDWHV�WKDW�PRUH�HQHUJ\�HIILFLHQW�SURGXFWLRQ�SURFHVVZRXOG� OHDG� WR� DQ� LQFUHDVHG� GHPDQG� IRU� HQHUJ\� SURGXFWV� IRU� ZKLFK� WKH� GHPDQG� HIIHFW� LVVWURQJHU� WKDQ� WKH� WHFKQRORJ\� HIIHFW�� 7KLV� UHVXOWV� LQ� DQ� LQFUHDVH� LQ� HPLVVLRQ� LQ� VWHDG� RI� DQH[SHFWHG�GHFUHDVH�LQ�HPLVVLRQ�DV�D�UHVXOW�RI�KLJKHU�HQHUJ\�HIILFLHQF\�LQ�WKH�SURGXFWLRQ�RI�WKHRXWSXW�OHYHO�
����$�FRPSDULVRQ�RI�HFRQRPLF�HIIHFWV7KH�HFRQRPLF�LPSDFWV�RI�XQGHUWDNLQJ�RI�&'0�DFWLYLWLHV�DUH�VKRZQ�LQ�7DEOH������,Q�WKLV�WDEOH�WKH� SUHYLRXV� UHVXOW� WKDW�SDUWLFLSDWLQJ�$QQH[� �� FRXQWULHV�ZRXOG� EH� IDFHG�ZLWK� D� ORVV� LQ� UHDO*'3�VWLOO�KROGV��7KLV�DOVR�DSSOLHV�WR�WKH�UHVXOW�IRU�WKH�WHUPV�RI�WUDGH�DQG�WKH�WUDGH�EDODQFH��WKH86$�LV�EHWWHU�RII�LQ�FDVH�RI�D�QRQ�SDUWLFLSDWLRQ�SROLF\��$�FRPSDULVRQ�EHWZHHQ�7DEOH�����DQG7DEOH�����VKRZV�WKDW�IRU�WKH�86$��DQ�LPSOHPHQWDWLRQ�RI�&'0�ZLOO�HQODUJH�WKH�LPSDFW�IRU�WKHPDFURHFRQRPLF�YDULDEOHV�XQGHU�FRQVLGHUDWLRQ�LQ�FDVH�RI�D�QRQ�SDUWLFLSDWLRQ�VWUDWHJ\�UHODWLYH�WR�WKH�%$8�LQ�����UHJLPH�86$B3�&'0�&'0�DQG�$QQH[���LQFO��86$ UHJLPH�86$B13�&'0�&'0�DQG�$QQH[���H[FO��86$WHUPVRIWUDGH�

WUDGHEDODQFH
�

UHDO*'3
�

YDOXH*'3
�

UHDOFDSLWDOJRRGV�
WHUPVRIWUDGH�

WUDGHEDODQFH
�

UHDO*'3
�

YDOXH*'3
�

UHDOFDSLWDOJRRGV�86$ ���� ���� ����� ���� ����� ���� ����� ���� ���� ����(8 ����� ���� ����� ����� ����� ����� ���� ����� ����� �����(,7 ���� ����� ���� ���� ���� ���� ����� ���� ���� ����5$; ���� ����� ����� ���� ���� ���� ���� ����� ���� �����52: ����� ����� ���� ���� ���� ����� ����� ���� ���� ����7DEOH������0DFURHFRQRPLF�LQGLFDWRUV�IRU�&'0�UHJLPHV�UHODWLYH�WR�%D86RXUFH���RZQ�*7$3�&'0�FDOFXODWLRQV)RU� WKH�FRQYHQLHQFH�RI�FRPSDULVRQ��ZH�KDYH� VXEGLYLGHG� WKH� UHVXOWV� IURP�&'0�UHJLPHV�E\WKRVH�IURP�WKH�QRQ�&'0�UHJLPHV��7KH�UHVXOWV�IURP�WKLV�GLYLVLRQ�DUH�JLYHQ�LQ�)LJXUH�����DQG



$Q�DVVHVVPHQW�RI�YDULRXV�UHJLPHV�RQ�WKH�EDVLV�RI�DQ�H[WHQGHG�*7$3�PRGHO� ��
)LJXUH������,Q�ERWK�ILJXUHV��D�YDOXH�DERYH���LQGLFDWHV�WKDW�WKH�LPSDFWV�RQ�WKH�PDFURHFRQRPLFLQGLFDWRUV�DUH�LQ�WKH�VDPH�GLUHFWLRQ�IRU�ERWK�WKH�&'0�FDVH�DQG�WKH�QRQ�&'0�FDVH��$�YDOXHDERYH���LQGLFDWHV�WKDW�&'0�ZRXOG�PDJQLI\�WKH�LPSDFWV��HLWKHU�SRVLWLYH�RU�QHJDWLYH���$�YDOXHEHORZ�]HUR�LQGLFDWH�VRPH�DGYHUVH�HIIHFWV��L�H��WKHUH�LV�D�FKDQJH�LQ�VLJQ��)XUWKHUPRUH��WKH�OHWWHU3�LQ�WKH�EDU�LQGLFDWHV�WKH�SRVLWLYHQHVV�RI�WKH�YDOXH�IRU�WKH�LQGLFDWRU�LQ�WKH�&'0�FDVH��&OHDUO\�WKH�YDOXH�IRU�WKH�WHUPV�RI�WUDGH�IRU�WKH�86$�LQ�)LJXUH�����LV�SRVLWLYH�LQ�WKH�&'0�FDVH��DQG�LWLV�DURXQG�WKUHH�WLPHV�DV�KLJK�DV�WKH�QRQ�&'0�FDVH�

UDWLR��86$B3�FGP���86$B3�

������
������
���
��

86$ (8 (,7 5$; 52:UHODWLY
H�PDJ

QLWXGH

WRW GWEDO TJGS YJGS TFJGV

3 3 3 3 3 3 333 3 3
3 3 3

)LJXUH�����5HODWLYH�PDJQLWXGH�RI�&'0�HIIHFW�LQ�UHJDUG�WR�86$�SDUWLFLSDWLRQ�UHJLPHV)LJXUH� ���� VKRZV� WKH� LPSDFW� RI� &'0� LQ� SURSRUWLRQ� WR� WKH� QRQ�&'0� FDVH� IRU� WKH86$�SDUWLFLSDWLRQ� FDVH�� ,Q� WKLV� ILJXUH�� ZH� VHH� WKDW� PRVW� YDULDEOHV� DUH� DERYH� ]HUR�� 7KLVLQGLFDWHV�WKDW�WKHUH�DUH�QRW�VR�PDQ\�DGYHUVH�HIIHFWV�� LI� WKH�&'0�LQVWUXPHQW�LV�DSSOLHG��7KLVKROGV� IRU� ERWK� WKH� 86$� DQG� 52:�� +RZHYHU�� WKLV� LQGLFDWHV� WKDW� WKH� LPSDFWV� RI� HPLVVLRQUHVWULFWLRQ�ZRXOG�EH�HQODUJHG�E\�WKH�&'0�LQVWUXPHQW��H�J��WKH�UHDO�*'3�DQG�WKH�UHDO�FDSLWDOJRRGV�IRU�(8�EHFRPH�PRUH�QHJDWLYH��ZKLOH�WKH�WUDGH�EDODQFH�EHFRPHV�PRUH�SRVLWLYH�)RU�WKH�(8��WKHUH�LV�D�PLQRU�DGYHUVH�HIIHFW�IRU�WKH�WHUPV�RI�WUDGH��%\�ORRNLQJ�DW�WKHUHOHYDQW�QXPEHUV�LQ�7DEOH�����DQG�7DEOH������ZH�VHH�WKDW�IRU�WKH�(8��WKH�WHUPV�RI�WUDGH�LQ�WKHQRQ�&'0�FDVH�LV�SRVLWLYH�� ��������ZKLOH�LQ�WKH�&'0�FDVH��LW�LV�QHJDWLYH�����������)RU�WKH(,7�RQ� WKH� RWKHU� KDQG��ZH� REVHUYH� FOHDUO\� WHUPV� RI� WUDGH� JDLQV� IURP�&'0�� ,W�ZLOO� FKDQJHIURP�PLQXV�������LQ�QRQ�&'0�FDVH� WR�SOXV������� LQ� WKH�&'0�FDVH��)RU�5$;�� WKHUH� DUHORVVHV� LQ� WUDGH� EDODQFH� �IURP� SOXV� ������ WR�PLQXV� �������� EXW� WKHUH� DUH� DOVR� JDLQV� LQ� WKHWHUPV�RI�UHDO�DPRXQW�RI�FDSLWDO�JRRGV��IURP�PLQXV�������WR�SOXV��������)LJXUH�����VKRZV�WKH�LPSDFW�RI�&'0�LQ�SURSRUWLRQ�WR�WKH�QRQ�&'0�FDVH�IRU�D�86$QRQ�SDUWLFLSDWLRQ� VWUDWHJ\�� ,Q� WKLV� ILJXUH��ZH� VHH� WKDW� WKH� DGYHUVH� HIIHFW� RQO\� DSSOLHV� WR� WKHWHUPV�RI�WUDGH�IRU�WKH�(,7�� ,QVWHDG�RI�D�ORVV�RI�±������� LW�JDLQV��������)XUWKHUPRUH��&'0PDJQLILHV�WKH�HIIHFWV��LI�WKH�86$�GHFLGHV�WR�DGRSW�D�QRQ�SDUWLFLSDWLRQ�SRVLWLRQ��)RU�WKH�86$DQG�WKH�(8�� WKH�UHODWLYH�PDJQLWXGH�LV�DERYH����7KLV�KROGV�DOVR�IRU�RWKHU� LQGLFDWRUV� WKDQ� WKH



$Q�DVVHVVPHQW�RI�YDULRXV�UHJLPHV�RQ�WKH�EDVLV�RI�DQ�H[WHQGHG�*7$3�PRGHO� ��
WHUPV�RI�WUDGH�IRU�WKH�(,7�DQG�WKH�52:��7KLV�LQGLFDWHV�WKDW�IRU�WKHVH�UHJLRQV��&'0�ZRXOG�EHPRUH� FRVWO\� LI� FRPSOLDQFH� ZLWK� WKH� HPLVVLRQ� WDUJHW� LV� FRVWO\�� DV� &'0� ZRXOG� SUREDEO\VWUHQJWKHQ�WKH�LPSDFWV�RI�SROLFLHV�DLPLQJ�DW�HPLVVLRQ�UHGXFWLRQ��2QO\�IRU�5$;��WKHUH�VHHPV�WREH�VRPH�WUDGH�RII�EHWZHHQ�WKH�UHODWLYH�JDLQ�IURP�WKH�FDSLWDO�JRRGV�VHFWRU��LQVWHDG�RI�±�����ORVV��WKH�&'0�FDVH�JLYHV�±������ORVV��DJDLQVW�UHODWLYH�ORVV�IURP�WUDGH�EDODQFH��IURP������WR��������DQG�D�ORVV�RI�UHDO�*'3��IURP�±������WR�±������LQ�&'0�FDVH��

UDWLR��86$B13�&'0���86$B13�

������
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��

86$ (8 (,7 5$; 52:UHODWLY
H�PDJ

QLWXGH

WRW GWEDO TJGS YJGS TFJGV

3 3 3 3 3
3

3 3 3 3 3 33 3

)LJXUH�����5HODWLYH�PDJQLWXGH�RI�&'0�HIIHFW�LQ�UHJDUG�WR�86$�QRQ�SDUWLFLSDWLRQ�FDVH,Q� WKH�QH[W�VXEVHFWLRQ��WKH�UREXVWQHVV�RI�WKLV�FRQFOXVLRQ�ZLOO�EH� WHVWHG�E\�VKRZLQJ�KRZ� WKHLPSDFW�RI�&'0�ZRXOG�EH�DOWHUHG�LI�DQRWKHU�GHVLJQ�IRU�&'0�LV�FKRVHQ��L�H��DQRWKHU�FDOFXODWLRQPHWKRGV�IRU�EDVHOLQH�LV�DSSOLHG�
����7KH�LVVXH�RI�EDVHOLQHV7KH�FDOFXODWLRQ�RI�EDVHOLQHV�IRUPV�RQH�RI�WKH�SUREOHPV�IRU�&'0�LQYHVWPHQWV��$W�WKH�SURMHFWOHYHO��WKLV�LV�VKRZQ�LQ�&KDSWHU���LQ�WKLV�ERRN�E\�YDQ�,HUODQG�DQG�GH�/HHXZ���������,Q�D�VWDWLFJHQHUDO�HTXLOLEULXP�PRGHO�ZKHUH�HPLVVLRQV�UHGXFWLRQ�GXH�WR�&'0�LQYHVWPHQW�FRXOG�HDVLO\�EHVSRWWHG�� WKH� SUREOHP� LV� KRZ� WR� YDOXH� WKH� IXWXUH� HPLVVLRQ� UHGXFWLRQV� DV� D� UHVXOW� RI� FXUUHQW&'0�LQYHVWPHQWV�$V�LV�SRLQWHG�RXW��D�VWDQGDUG�PHWKRG�LV�QRW�DW�KDQG�\HW��7KHUHIRUH��ZH�ZLOO�LOOXVWUDWHWKLV� E\� VKRZLQJ� IRU� WKH� 86$� SDUWLFLSDWLRQ� UHJLPHV� KRZ� WKH� LQGLFDWRUV� DV� GLVFXVVHG� LQ� WKHSUHYLRXV�VHFWLRQV�ZLOO�EH�DIIHFWHG�E\�D�GLIIHUHQW�FDOFXODWLRQ�RI�WKH�EDVHOLQH��L�H��%DVHOLQH�%�IRUD�FDVH�ZKHUH�&(5�LV�ZRUWK����WLPHV�DV�PXFK�DV�LQ�WKH�VLQJOH�SHULRG�FDVH��%DVHOLQH�$���DQG%DVHOLQH�&�ZKHUH�&(5� LV�ZRUWK� ��� WLPHV� DV�PXFK� DV� LQ� WKH� VLQJOH� SHULRG� FDVH�� 7DEOH� ���VKRZV�WKH�UHVXOWV�IRU�WKH�86$�SDUWLFLSDWLRQ�FDVH�IRU�%DVHOLQH�%�DQG�%DVHOLQH�&�$V� D� UHVXOW� RI� D� KLJKHU�&(5� IRU� WKH� VDPH�&'0� LQYHVWPHQWV��ZH� VHH� WKDW� WKH� QRQ�&'0�SDUW�RI�WKH�HPLVVLRQ�UHGXFWLRQ�LV�DFFRUGLQJO\�ORZHU��7KLV�UHVXOWV�LQ�D�ORZHU�FDUERQ�WD[�ZKLFK�LV�TXLWH�VWDQGDUG��0RUH�LQWHUHVWLQJ�LV�WKDW�IRU�WKH�(8�� LI�&(5�LV�ZRUWK����WLPHV�DV�PXFK
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DV�LQ�WKH�VLQJOH�SHULRG�FDVH��WKH�&'0�SDUW�LV�QHDUO\�����RI�WKH�WDUJHW��7KLV�LQGLFDWHV�WKDW�IRUWKH�(8��&'0� LV� D� FKHDSHU� LQVWUXPHQW� WKDQ� IRU�86$��7KH� FDUERQ� WD[� IRU� WKH�(8� FRXOG� EHORZHUHG�WR�����86��W&2��LQ�FRPSDULVRQ�WR�������86��W&2��LQ�WKH�QRQ�&'0�FDVH��:KLOH�IRUWKH�86$�� WKH�GLIIHUHQFH� LV�RQO\�������±���� �������86��W&2���5$;�IRUPV�DQ� LQWHUPHGLDWHEHWZHHQ�WKH�(8�DQG�86$�UHODWLYH�WR�WKH�%$8�LQ�����86$B3�&'07DU�UHG� 1RQ�&'0SDUW

&'0SDUW&(5
$FWXDOHPLV� &DUERQWD[ WHUPVRIWUDGH

WUDGHEDODQFH UHDO*'3 YDOXH*'3 UHDOFDSLWDOJRRGV� � � � ��W&2� � � � � �%DVHOLQH�%86$ ��� ������ ����� ������ ����� ���� ���� ����� ���� �����(8 ��� ������ ����� ������ ����� ����� ���� ����� ���� �����(,7 QR ���� � ���� ���� ���� ����� ���� ���� ����5$; ��� ������ ����� ������ ����� ���� ����� ����� ���� ����52: QR ���� ���� ���� ���� ����� ����� ���� ���� ����:RUOG ����� ����� ����%DVHOLQH�&86$ ��� ������ ����� ������ ���� ���� ���� ����� ���� �����(8 ��� ����� ������ ����� ���� ���� ���� ����� ���� �����(,7 QR ���� � ���� ���� ���� ����� ���� ���� ����5$; ��� ����� ������ ����� ���� ���� ����� ����� ���� ����52: QR ���� ���� ���� ���� ����� ����� ���� ���� ����:RUOG ����� ����� ����7DEOH� ���� (PLVVLRQ� UHGXFWLRQ�� FDUERQ� WD[� DQG� PDFURHFRQRPLF� LQGLFDWRUV� IRU� GLIIHUHQWDVVXPSWLRQV�RQ�EDVHOLQH�FDOFXODWLRQV�XQGHU�86$B3�&'0�)URP� WKH� PDFURHFRQRPLF� LQGLFDWRUV�� ZH� VHH� WKDW�� H[FHSW� IRU� D� PLQRU� FKDQJH� LQ� WKH� WUDGHEDODQFH�DQG�UHDO�FDSLWDO�JRRGV�IRU�WKH�86$��DQG�WKH�YDOXH�RI�*'3�IRU�WKH�(8�DQG�UHDO�FDSLWDOJRRGV�IRU�5$;��DOO�RWKHU�YDOXHV�IRU�%DVHOLQH�%�DQG�&�WHQGV�WR�EH�ORZHU�WKDQ�%DVHOLQH�$��7KLVLQGLFDWHV�WKDW�WKH�PDJQLI\LQJ�HIIHFWV�DV�REVHUYHG�LQ�VXEVHFWLRQ�����ZLOO�EH�GLPLQLVKHG�LI� WKHEDVHOLQH� LV� VHW� LQ�PRUH� IDYRXU� IRU� WKH�$QQH[� �� FRXQWULHV�� $Q� LQWXLWLYH� H[SODQDWLRQ� IRU� WKLVUHVXOW�LV�WKDW��FRQVLGHULQJ�WKH�ORZHU�FDUERQ�WD[��WKH�HFRQRPLF�GLVWRUWLRQ�DV�D�UHVXOW�RI�HPLVVLRQUHVWULFWLRQ� LV� FDQFHOOHG� RXW� E\�&'0� DFWLYLWLHV�� 7KH� LPSDFW� RI� WKLV� SURFHVV� LV� ELJJHU� DV� WKHEDVHOLQH�IRU�&'0�LV�VHW�KLJKHU�
��� &RQFOXVLRQ,Q�WKLV�SDSHU��ZH�KDYH�DQDO\]HG� WKH� LPSDFWV�RI�SRVVLEOH�IXWXUH�JOREDO�HQYLURQPHQWDO�FKDQJHUHJLPHV�� )RU� WKLV� SXUSRVH��ZH� FRQVWUXFWHG� IRXU� UHJLPHV� EDVHG� RQ� WKH� GLPHQVLRQV� RI� �L�� WKHLPSOHPHQWDWLRQ� RI� HPLVVLRQ� UHVWULFWLRQ� ZLWK� RU� ZLWKRXW� .\RWR� LQVWUXPHQW� µ&'0¶�� DQG� �LL�



$Q�DVVHVVPHQW�RI�YDULRXV�UHJLPHV�RQ�WKH�EDVLV�RI�DQ�H[WHQGHG�*7$3�PRGHO� ��
GHFLVLRQ� RI�86$� WR� EH� HLWKHU� QRQ�SDUWLFLSDWLRQ� RU� QRW��2I� FRXUVH�� WKH� IXWXUH� UHJLPH� LV� VWLOOIUDJLOH�DQG�WKH�FDWHJRUL]DWLRQ�RI�SRVVLEOH�IXWXUH�UHJLPHV�PD\�EH�GRQH�DORQJ�PDQ\�GLPHQVLRQV�2QH�RI�WKHVH�SRVVLEOH�IXWXUH�UHJLPHV�WKDW�LV�QRW�\HW�DQDO\VHG�LQ�WKLV�SDSHU�LV� �DV�ZHKDYH�DOUHDG\�PHQWLRQHG� WKH�SHVVLPLVWLF��EXW�UHDO��SRVVLELOLW\�RI�WKH�GRPLQR�HIIHFW�RI�D�86$¶VQRQ�SDUWLFLSDWLRQ��$Q�RSWLPLVWLF�IXWXUH�UHJLPH�WKDW�ZH�KDYH�QRW�DQDO\]HG�LQ�WKLV�SDSHU�LV�WKDWLW� LV� DOVR�SRVVLEOH� WKDW� WKH� SURFHVV�ZKLFK� KDV� EHHQ� VHW� LQ�PRWLRQ�� H�J�� WR� SUHSDUH�$FWLYLWLHV,PSOHPHQWHG�-RLQWO\��D�SUHFXUVRU�IRU�WKH�&'0�SURMHFWV��DQG�&'0��WKH�QHJRWLDWLRQV�ZLWK�WKH8PEUHOOD�JURXS�DQG�VR�RQ��ZLOO�KDYH�LWV�RZQ�PRPHQWXP��7KH�LQGXVWULHV�DQG�EXVLQHVVHV�LQ�WKH86$�WKDW�KDYH�DOUHDG\�LQYHVWHG�FRQVLGHUDEOH�WLPH�DQG�PDQSRZHU�PD\�ZLVK�WR�FRQWLQXH�ZLWKµLPSOHPHQWDWLRQ�ZLWKRXW�UDWLILFDWLRQ¶��VXFK�WKDW�SURFHVV�RI�WHFKQRORJLFDO�SURJUHVV�LQ�WKH�1RQ�$QQH[���FRXQWULHV�ZLOO�EH�IDVWHU��,Q�WKLV�VHQVH��ZH�PD\�KDYH�D�VLWXDWLRQ� WKDW�WKH�WRWDO�&'0LQYHVWPHQWV� LQ� WKH� 86$� QRQ�SDUWLFLSDWLRQ� UHJLPH� PD\� EH� KLJKHU�� 7KH� FRQFOXVLRQ� RQ� WKHLPSDFW�RI�&'0�KRZHYHU�ZRXOG��DV�ZRXOG�EH�H[SHFWHG��QRW�FKDQJH�YHU\�PXFK��&OHDUO\�� WKLVDQDO\VLV� QHHGV� PXFK� IXWXUH� ZRUN�� ,Q� DGGLWLRQ�� RQH� RI� WKH� LPSRUWDQW� LVVXHV� UHODWHG� WRWHFKQRORJLFDO� FKDQJH� LV� WKH� LQWHUWHPSRUDO� WUDGH�RII� �OHDGLQJ� WR� WKH� VR�FDOOHG� )LUVW�FRPHUV�/DWH�FRPHUV�GLOHPPD���VHH�DOVR�1LMNDPS�DQG�&DVWHOOV��������)URP� WKH� UHJLPHV�ZKLFK�DUH� DQDO\VHG� LQ� WKLV�SDSHU��ZH� VXP�XS� WKH� IROORZLQJ�PDLQFRQFOXVLRQV�� )LUVWO\�� LQ� D� PXOWLUHJLRQ�� PXOWLVHFWRU� JHQHUDO� HTXLOLEULXP�PRGHO�� ZH� ILQG� WKDWSULFH�DQG�RWKHU�VXEVWLWXWLRQ�HIIHFWV�PD\�UHVXOW�LQ�SRVVLELOLWLHV�WR�FDUERQ�OHDNDJH��6LQFH�FDUERQWD[HV�LQ�WKH�$QQH[���FRXQWULHV�UDLVHV�WKH�UHODWLYH�SULFHV�RI�WKHLU�SURGXFWV��7KLV�OHDGV�WR�PRUHGHPDQG�IRU�WKH�SURGXFWV�IURP�WKH�FRXQWULHV�WKDW�GR�QRW�LQWURGXFH�FDUERQ�WD[HV��6HFRQGO\��WKH86$�SDUWLFLSDWLRQ�FDVH�VKRZV�WKDW�WHFKQRORJLFDO�SURJUHVV�DV�D�UHVXOW�RI�&'0�ZRXOG�UHGXFHWKLV�OHDNDJH��+RZHYHU��D�UHERXQG�HIIHFW�PD\�VKRZ�XS�DW�D�ZRUOGOHYHO��7KLUGO\��WKH�VLPXODWLRQUHVXOWV�VKRZV�WKDW�FDUERQ�WD[�LV�WKH�ORZHVW�IRU�WKH�86$�LQ�WKH�86�SDUWLFLSDWLRQ�FDVH�IRU����RI� HPLVVLRQV� UHGXFWLRQ� WKURXJK� DOO� SDUWLFLSDWLQJ� FRXQWULHV�� 7KLV� PHDQV� WKDW�� PDULJLQDOO\VSHDNLQJ��WKH�86$�LV�OHVV�DIIOLFWHG�E\�UHGXFWLRQ�WKDQ�WKH�RWKHU�SDUWLFLSDWLQJ�FRXQWULHV��,Q�WKH86$�QRQ�SDUWLFLSDWLRQ�FDVH�� WKH� FDUERQ� WD[� IRU� RWKHU� FRXQWULHV� GRHV� QRW� FKDQJH� GUDVWLFDOO\�)RXUWKO\�� WKH�VLPXODWLRQ� UHVXOWV� VKRZ� WKDW�&'0�HQODUJHV� WKH� LPSDFW� IRU� D� ODUJH� SDUW� RI� WKHPDFURHFRQRPLF�YDULDEOHV�XQGHU�FRQVLGHUDWLRQ��6RPH�DGYHUVH�HIIHFWV�DSSHDU�WR�RFFXU�IRU�(8�(,7�DQG�5$;��+RZHYHU��DV�LV�VKRZQ�LQ�VXEVHFWLRQ������WKLV�LPSDFW�GHSHQGV�RQ�WKH�PHWKRG�IRUEDVHOLQH�FDOFXODWLRQ��$V�D�FRQVHTXHQFH��WKLV�LPSOLHV�WKDW�WKH�LQVWLWXWLRQDO�DUUDQJHPHQW�RQ�WKHGHVLJQ� RI� &'0� DIIHFWV� WKH� PDFURHFRQRPLF� UHVXOWV�� )LIWKO\�� DV� ORQJ� DV� WKH� LQVWLWXWLRQDODUUDQJHPHQWV�DUH�QRW�HIIHFWLYHO\� LPSOHPHQWHG��DQ� LPSRUWDQW�HOHPHQW� IRU� WKH� FOLPDWH� FKDQJHQHJRWLDWLRQV�LV�WKH�UHVXOW�ZKLFK�PD\�EH�GHGXFHG�IURP�WKH�86�QRQ�SDUWLFLSDWLRQ�UHJLPHV��)URPD�VLQJOH�FRXQWU\¶V�SHUVSHFWLYH��LW�PD\�EH�SRVVLEOH� WKDW�� LQ�FDVH�RQO\� WKH�HQYLURQPHQWDO�FRVWVDUH�WDNHQ�LQWR�DFFRXQW��H�J��EHFDXVH�WKH�HQYLURQPHQWDO�EHQHILWV�DUH�WUDQVERXQGDU\���FRXQWULHV
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ZRXOG� KDYH� DQ� LQFHQWLYH� QRW� WR� SDUWLFLSDWH� LQ� $QQH[� �� FRXQWULHV�� 7KLV� UHVXOW� QHHGV� WR� EHFRQILUPHG� E\� IXWXUH� UHVHDUFK� IRU� QRQ�SDUWLFLSDWLRQ� RI� RWKHU� FRXQWULHV� DQG� XQGHU� GLIIHUHQWDVVXPSWLRQV� FRQFHUQLQJ� WKH� UHGXFWLRQ� SHUFHQWDJHV�� EDVHOLQHV� DQG� WKH� FDOFXODWLRQ� RIHQYLURQPHQWDO� EHQHILWV�� )LQDOO\�� DV� LV� WR� EH� H[SHFWHG�� WKH� VLPXODWLRQV� VKRZ� WKDW� WKH� DFWXDOHPLVVLRQ�UHGXFWLRQ�DW�WKH�ZRUOG�OHYHO�LV�OHVV�LQ�FDVH�WKH�86$�ZRXOG�GHFLGH�QRW�WR�SDUWLFLSDWH�7KH� UHVXOW� WKDW� WKH�ZRUOG� HPLVVLRQ� LV� KLJKHU� LQ� FDVH� WKDW� D� FRXQWU\� GHFLGHV� WR� QRQ�SDUWLFLSDWLRQ�FRPELQHG�ZLWK�WKH�UHVXOW�WKDW�FRXQWULHV�KDV�DQ�LQFHQWLYH�QRW�WR�SDUWLFLSDWH�ZKHQRQO\�WKH�FRVWV�DUH�WDNHQ�LQWR�DFFRXQW�OLNHO\�FRQILUPV� WKH�XOWLPDWH�SUREOHP�RI�HQYLURQPHQWDOH[WHUQDOLWLHV��WKH�SULVRQHU¶V�GLOOHPPD��,W�LV�ZHOO�NQRZQ�IURP�HDUOLHU�WKHRUHWLFDO�DQG�HPSLULFDOZRUNV�RQ�HQYLURQPHQWDO� HFRQRPLFV� WKDW� LQWHUQDOL]LQJ� HQYLURQPHQWDO� H[WHUQDOLWLHV� LV�ZHOIDUHLPSURYLQJ�IRU�WKH�ZRUOG�DV�D�ZKROH��7KH�YROXQWDULO\�DJUHHG�FRPPLWPHQW�RQ�JUHHQKRXVH�JDV�*+*��HPLVVLRQ�RI�WKH�$QQH[���FRXQWULHV�LQ�WKH�8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ&OLPDWH� &KDQJH� PD\� EH� UHJDUGHG� DV� DQ� DWWHPSW� WR� LQWHUQDOL]H� HQYLURQPHQWDO� H[WHUQDOLWLHVFDXVHG�E\�FDUERQ�HPLVVLRQ�,Q� FDVH� RI� DQ� H[WHUQDOLW\�� WKH� HTXLOLEULXP� ZKHUH� DQ� RSWLPDO� DPRXQW� RI� µHPLVVLRQFRQVWUDLQW¶�LV�HIIHFWLYHO\�LPSRVHG��LV�DOVR�WKH�RSWLPDO�RQH��,Q�D�VWDWLF�PRGHO��HYHU\�GHYLDWLRQIURP�WKLV�µRSWLPDO¶�HPLVVLRQ�FRQVWUDLQW�VKRXOG�EH�UHJDUGHG�DV�QRQ�RSWLPDO��XQOHVV�D�WUDGH�RIIEHWZHHQ�DQ�H[WUD�DPRXQW�RI�HPLVVLRQ�DQG�HFRQRPLF�YDULDEOHV�UHODWHG�WR�ORQJ�WHUP�YDULDEOHV�H�J���VDYLQJV��WHFKQRORJ\��LV�H[SOLFLWO\�VSHFLILHG��7KLV�LPSOLHV�WKDW��LI�DQ�HPLVVLRQ�FRQVWUDLQWLV�RSWLPDO��WKH�EXVLQHVV�DV�XVXDO�ZLOO�EH�QRQ�RSWLPDO��7KHUHIRUH��WKH�LPSDFWV�DVVRFLDWHG�ZLWKHPLVVLRQ�FRQVWUDLQWV�DQG�&'0�DFWLYLWLHV�DUH�DFWXDOO\�ZHOIDUH�LPSURYLQJ�LQVWHDG�RI�FRVWO\�7KH� SULVRQHU¶V� GLOOHPPD� VKRZV� DOVR� WKDW� WKH� ZHOIDUH�LPSURYLQJ� LPSOLFDWLRQ� RIHIIHFWLYH�HPLVVLRQ�FRQVWUDLQWV�GRHV��KRZHYHU��QRW�UXOH�RXW�WKDW�WKHUH�H[LVWV�VRPH�LQFHQWLYHV�IRUD� VLQJOH�FRXQWU\�QRW� WR�SDUWLFLSDWH��7KH�86$�QRQ�SDUWLFLSDWLRQ� FDVH�PLJKW�EH� LQWHUSUHWHG� LQWKLV�ZD\��7KHUHIRUH��IXWXUH�DQDO\VLV�VKRXOG�SRLQW�RXW�ZKHWKHU��DIWHU�WDNHQ� WKH�HQYLURQPHQWDOEHQHILWV�LQWR�DFFRXQW��LW�LV�VWLOO�EHQHILFLDO�IRU�WKH�86$�QRW�WR�SDUWLFLSDWH�RU�WKDW�WKH�DGYDQWDJHZLOO�DOVR�VKRZ�XS�IRU�RWKHU�FRXQWULHV�LI�WKH\�GHFLGH�QRW�WR�SDUWLFLSDWH��,Q�WKDW�FDVH��UDWLRQDOLW\PD\� EH� DEOH� WR� JXLGH� WKH� QHJRWLDWLRQSDUWLHV� WR� UHDOL]H� WKDW� IUHH� ULGLQJ�� L�H�� QRW� WDNH� WKHWUDQVERXQGDU\� HQYLURQPHQWDO� EHQHILWV� LQWR� DFFRXQW�� ZRXOG� UHVXOWV� LQ� D� QRQ�RSWLPDO�� L�H�GHVWUXFWLYH��RXWFRPH�
5HIHUHQFHV
%HJJ��.��*���-DFNVRQ��7���3DUNLQVRQ��6����%H\RQG�-RLQW�,PSOHPHQWDWLRQ�'HVLJQLQJ�)OH[LELOLW\LQWR�*OREDO�&OLPDWH�3ROLF\���(QHUJ\�3ROLF\������������S�S��������%ROOHQ��-���0DQGHUV��7��� DQG�7DQJ��3��� �:LQQHUV�DQG�/RVHUV�RI�.\RWR���2FWREHU������������5,90� �1DWLRQDO� ,QVWLWXWH� IRU� 3XEOLF�+HDOWK� DQG� WKH� (QYLURQPHQW��	�&3%� �1HWKHUODQGV%XUHDX�IRU�3ROLF\�$QDO\VLV��



$Q�DVVHVVPHQW�RI�YDULRXV�UHJLPHV�RQ�WKH�EDVLV�RI�DQ�H[WHQGHG�*7$3�PRGHO� ��
&DUUDUR�� &��� �(QYLURQPHQWDO� FRQIOLFW�� %DUJDLQLQJ� DQG� &RRSHUDWLRQ��� LQ�� -�&�-�0�� YDQ� GHQ%HUJK� �HG���� +DQGERRN� RI� (QYLURQPHQWDO� DQG� 5HVRXUFH� (FRQRPLFV�� ������ &KHOWHQKDP�(GZDUG�(OJDU��S�S����������&DUUDUR�� &�� DQG� +RXUFDGH�� -�&��� �&OLPDWH� 0RGHOOLQJ� DQG� 3ROLF\� 6WUDWHJLHV�� WKH� UROH� RIWHFKQLFDO�FKDQJH�DQG�XQFHUWDLQW\���LQ��(QHUJ\�(FRQRPLFV������������S�S����������*UXEE��0����7HFKQRORJLHV��(QHUJ\�6\VWHPV�DQG� WKH�7LPLQJ�RI�&2��(PLVVLRQV�$EDWHPHQW��LQ��(QHUJ\�3ROLF\������������S�S����������+DDV��(�%���,V�WKHUH�D�+ROH�LQ�WKH�:KROH"�.QRZOHGJH��7HFKQRORJ\��,QWHUGHSHQGHQFH�DQG�WKH&RQVWUXFWLRQ� RI� ,QWHUQDWLRQDO� 5HJLPHV��� ,QWHUQDWLRQDO� 2UJDQL]DWLRQ�� ������ ���� S�S���������+HUWHO��7KRPDV�:��DQG��0DULQRV�7VLJDV���6WUXFWXUH�RI�*7$3���LQ��+HUWHO��7KRPDV�:���HG���������S�S��������+HUWHO�� 7KRPDV� :�� *OREDO� 7UDGH� $QDO\VLV�� PRGHOLQJ� DQG� DSSOLFDWLRQV�� &DPEULGJH�&DPEULGJH�8QLYHUVLW\�3UHVV�������+RZDUWK�� 5�� %��� �(QHUJ\� (IILFLHQF\� DQG� (FRQRPLF� *URZWK��� LQ�� &RQWHPSRUDU\� (FRQRPLF3ROLF\��;9��2FWREHU�������S�S������,HUODQG�� (�&�� YDQ� DQG� 5�� GH� /HHXZ�� �&'0� LQ� FOLPDWHG� SROLFLHV� LQ� WKH� 1HWKHUODQGV�� DSURPLVLQJ�WRRO"���LQ��&KDSWHU����WKLV�ERRN��-HQVHQ��-��DQG�5DVPXVVHQ��7�1���$OORFDWLRQ�RI�&2��(PLVVLRQ�3HUPLW��D�JHQHUDO�HTXLOLEULXPDQDO\VLV�RI�SROLF\� LQVWUXPHQWV��� -RXUQDO� RI� (QYLURQPHQWDO� (FRQRPLFV� DQG� 0DQDJHPHQW�����������S�S���������.UDQVHU��6�'���,QWHUQDWLRQDO�5HJLPHV��,WKDFD��&RUQHOO�8QLYHUVLW\�3UHVV�������.UHPHUV��+���1LMNDPS��3���DQG�:DQJ��6����$�FRPSDULVRQ�RI�FRPSXWDEOH�JHQHUDO�HTXLOLEULXPPRGHOV� IRU� DQDO\VLQJ� FOLPDWH� FKDQJH� SROLFLHV��� ������ UHVHDUFK� SDSHU�� 'HSDUWPHQW� RI6SDWLDO�(FRQRPLFV��)UHH�8QLYHUVLW\��$PVWHUGDP�1LMNDPS�� 3�� DQG� &DVWHOOV�� 1��� �7UDQVERXQGDU\� (QYLURQPHQWDO� 3UREOHPV� LQ� WKH� (XURSHDQ8QLRQ��� ������ UHVHDUFK� SDSHU�� 'HSDUWPHQW� RI� 6SDWLDO� (FRQRPLFV�� )UHH� 8QLYHUVLW\�$PVWHUGDP�3DUU\��,�:�+��DQG�:LOOLDPV�,,,��5�&����$�6HFRQG�EHVW�(YDOXDWLRQ�RI�(LJKW�3ROLF\�,QVWUXPHQWVWR�5HGXFH�&DUERQ�(PLVVLRQV���5HVRXUFH�DQG�(QHUJ\�(FRQRPLFV������������S�S����������7KH� (QHUJ\� -RXUQDO�� 7KH� &RVWV� RI� WKH� .\RWR� 3URWRFRO�� $� 0XOWL�0RGHO� (YDOXDWLRQ�� 6SHFLDO,VVXH��,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�(QHUJ\�(FRQRPLFV�������7UXRQJ�� 7�3��� �*7$3�(�� LQFRUSRUDWLQJ� HQHUJ\� VXEVWLWXWLRQ� LQWR� WKH� *7$3� PRGHO��� *7$37HFKQLFDO�3DSHU�QR������������3XUGXH�=KDQJ��=�;����$Q�$VVHVVPHQW�RI�WKH�(8�3URSRVDO�IRU�&HLOLQJV�RQ�WKH�8VH�RI�.\RWR�)OH[LELOLW\0HFKDQLVPV���LQ��(FRORJLFDO�(FRQRPLFV������D������S�S��������=KDQJ��=�;����7KH�/LDELOLW\�5XOHV�8QGHU�,QWHUQDWLRQDO�*+*�(PLVVLRQV�7UDGLQJ���LQ�� (QHUJ\3ROLF\������E������S�S����������
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