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$EVWUDFW

6XFFHVVIXO� LQWHUQDWLRQDO� FRRSHUDWLRQ� LV� D� SX]]OLQJ� SUREOHP� IRU� VRFLDO� VFLHQWLVWV�
7KH�R]RQH�OD\HU�KDV�EHHQ�VXEMHFW�WR�ERWK�LQWHUQDWLRQDO�WUHDWLHV�DQG�GRPHVWLF�OHJ�
LVODWLRQ��,W�LV�RQH�RI�WKH�IRUHPRVW�VXFFHVV�VWRULHV�LQ�LQWHUQDWLRQDO�UHODWLRQV��\HW�LQ�
VXIILFLHQWO\�XQGHUVWRRG��,Q�WKLV�SDSHU�,�DUJXH�WKDW�H[LVWLQJ�DSSURDFKHV�¥� LQFOXG�
LQJ�WKH�VRSKLVWLFDWHG�DQG�KLJKO\�DFFODLPHG�HSLVWHPLF�FRPPXQLW\�DSSURDFK�¥�GR
QRW� WDNH� WKH�XQGHUO\LQJ� WKHRUHWLFDO�SUREOHPV�VHULRXVO\�HQRXJK��'HSDUWLQJ� IURP
WKH�HSLVWHPLF�FRPPXQLW\�DSSURDFK��,�SURSRVH�D�IUDPHZRUN�IRU�D�QHWZRUN�DQDO\�
VLV� FRPELQLQJ� LQWHUHVWV�� NQRZOHGJH�DQG�SRZHU� LQWR�D� FRKHUHQW�PRGHO��ZKLFK� LV
GHULYHG�IURP�WKLV�FDVH�EXW�FDQ�DSSO\�WR�VLPLODU�FDVHV�VKDULQJ�VLPLODU�FKDUDFWHULV�
WLFV��,W�LV�DUJXHG�WKDW�RQH�RI�WZR�ULYDOLQJ�SROLF\�QHWZRUNV�JDLQHG�KHJHPRQ\�RYHU
WKH�RWKHU��PDLQO\�E\�ZLQQLQJ�RYHU�DOOLHV�IURP�WKH�FRPSHWLQJ�QHWZRUN��8OWLPDWHO\
WKLV�FRQWULEXWHG�WR�WKH�FRPSHWLQJ�QHWZRUNªV�EUHDNGRZQ�

=XVDPPHQIDVVXQJ

(UIROJUHLFKH�LQWHUQDWLRQDOH�.RRSHUDWLRQ�LVW�I�U�6R]LDOZLVVHQVFKDIWOHU�RIW�HLQ�5lW�
VHO�� (LQHV� GHU� HUIROJUHLFKVWHQ� %HLVSLHOH� LQWHUQDWLRQDOHU� .RRSHUDWLRQ� VLQG� GLH
0D�QDKPHQ�]XP�6FKXW]�GHU�2]RQVFKLFKW��GLH�DXI�QDWLRQDOHU�XQG�LQWHUQDWLRQDOHU
(EHQH�HUJULIIHQ�ZXUGHQ��'LHVHU�(UIROJ�ZLUG�ELVODQJ�XQ]XUHLFKHQG�HUNOlUW��YRUOLH�
JHQGH�$QVlW]H�VWHOOHQ�VLFK�GHQ�WKHRUHWLVFKHQ�6FKZLHULJNHLWHQ�QLFKW�LQ�DGlTXDWHU
:HLVH�� 'LHV� JLOW� DXFK� I�U� GHQ� (SLVWHPLF�FRPPXQLW\�$QVDW]�� GHU� LQ� OHW]WHU� =HLW
YLHO�$XIPHUNVDPNHLW�DXI�VLFK�JH]RJHQ�KDW��,Q�NULWLVFKHU�$XVHLQDQGHUVHW]XQJ�PLW
GLHVHP�ZLUG�HLQ�1HW]ZHUNDQVDW]�HQWZLFNHOW��LQ�GHP�0DFKW��,QWHUHVVHQ�XQG�,GHHQ
DOV� (UNOlUXQJVPRPHQWH� ]XVDPPHQJHI�KUW�ZHUGHQ��'HU� ]HQWUDOH�0HFKDQLVPXV�
GHU�]X� LQWHUQDWLRQDOHU�.RRSHUDWLRQ� I�KUW��EHVWHKW�GDULQ��GD��HV�HLQHP�YRQ�]ZHL
NRQNXUULHUHQGHQ� 3ROLWLNQHW]ZHUNHQ� JHOLQJW�� $NWHXUH� DXV� GHP� JHJQHULVFKHQ
1HW]ZHUN�KHUDXV]XEUHFKHQ��ZRGXUFK�GLHVHV�]HUIlOOW��'LHVHU�$QVDW]�VROOWH�DXI�DQ�
GHUH�)lOOH�DQZHQGEDU�VHLQ��GLH�lKQOLFKH�(LJHQVFKDIWHQ�ZLH�GHU�YRUOLHJHQGH�DXI�
ZHLVHQ�
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� $�7KUHHIROG�3X]]OH

7KH�PDLQ�SXUSRVH� RI� WKLV� SDSHU� LV� WR� DQVZHU� WKH� TXHVWLRQ� RI�ZK\� LQWHUQDWLRQDO
UHJXODWLRQV� WR� SURWHFW� WKH� R]RQH� OD\HU� FRXOG� FRPH� DERXW��� ,QWHUQDWLRQDO� UHJXOD�
WLRQV�IRU�WKH�SURWHFWLRQ�RI�WKH�R]RQH�OD\HU�VHHP�WR�EH�TXLWH�VXFFHVVIXO���7KH\�DUH
HYHQ�GHHPHG�WR�EH�D�EOXHSULQW�IRU�RWKHU�JOREDO�HQYLURQPHQWDO�SUREOHPV�OLNH�FOL�
PDWH�FKDQJH��2QH�RI�WKH�DUFKLWHFWV�RI�WKH�0RQWUHDO�3URWRFRO��IRUPHU�81(3�GLUHF�
WRU� 0RVWDID� 7ROED�� LV� RQH� RI� WKH� PRVW� SURPLQHQW� SHUVRQV� ZKR� HVSRXVH� VXFK
§SROLF\�OHDUQLQJ¨�ZKHQ�KH�VD\V��§7KH�PHFKDQLVPV�ZH�GHVLJQ�IRU�WKH�SURWRFRO�ZLOO
¥�YHU\� OLNHO\� ¥�EHFRPH� WKH�EOXHSULQW� IRU� WKH� LQVWLWXWLRQDO� DSSDUDWXV�GHVLJQHG� WR
FRQWURO�JUHHQKRXVH�JDVHV�DQG�DGDSWDWLRQ�WR�FOLPDWH�FKDQJH¨��TXRWHG�LQ�%HQHGLFN
���������

7KUHH�FKDUDFWHULVWLFV�RI�WKH�FDVH�VHHP�WR�PDNH�LWV�VXFFHVV�XQOLNHO\��)LUVW��WKH�VXF�
FHVVIXO�UHSUHVHQWDWLRQ�RI�GLIIXVH�LQWHUHVWV�YLV�j�YLV�DQ�LQGXVWU\�ZKLFK�KDV�WR�IDFH
FRVWV��:LOVRQ��������6HFRQG��LQ�FRQWUDGLVWLQFWLRQ�WR�UHJXODWLRQV�ZLWKLQ�WKH�QDWLRQ�
VWDWH�ZKHUH� WKH�§VKDGRZ�RI�KLHUDUFK\¨�VHWV�PRUH� IDYRUDEOH�FRQGLWLRQV� IRU�FRRS�
HUDWLRQ�� UHJXODWLRQV� LQ� WKH� LQWHUQDWLRQDO� DUHQD� DUH� ERXQG� WR� WDNH� SODFH� LQ� WKH
§VKDGRZ�RI�DQDUFK\¨��2\H��������$V�QHR�LQVWLWXWLRQDOLVW�DSSURDFKHV�KDYH�SRLQWHG
RXW��XQGHU�FHUWDLQ�FRQGLWLRQV�FRRSHUDWLRQ�LV�DOVR�OLNHO\�LQ�WKH�LQWHUQDWLRQDO�DUHQD�
7KH� PDLQ� PHFKDQLVP� LV� LWHUDWHG� SULVRQHUVª� GLOHPPDV� �$[HOURG� ������ .HRKDQH
������ZKLFK�OHDG�WR�RU�DUH�LQVWLWXWLRQDOL]HG�LQ�LQWHUQDWLRQDO�UHJLPHV���%RWK�SRVVL�
ELOLWLHV�KDYH�WR�EH�H[FOXGHG�DV�DQ�H[SODQDWLRQ�IRU�WKH�FDVH�XQGHU�FRQVLGHUDWLRQ��$V

��������������������������������������������������
� ,Q�WKLV�SDSHU�,�SUHVHQW�UHVXOWV�IURP�D�UHVHDUFK�SURMHFW�ZKLFK�LV�EDVHG�PDLQO\�RQ�P\

RZQ�LQWHUYLHZ�PDWHULDO��,�DOVR�XVH�VWDQGDUG�VRXUFHV�VXFK�DV�%HQHGLFN���������&DJLQ�
'UD\��������DQG�5RDQ���������,�ZRXOG�OLNH�WR�WKDQN�DOO�RI�P\�LQWHUYLHZ�SDUWQHUV��HV�
SHFLDOO\�)��6KHUZRRG�5RZODQG�IRU�JLYLQJ�PH�DFFHVV�WR�KLV�DUFKLYH��3UHYLRXV�YHUVLRQV
RI�WKLV�DUWLFOH�KDYH�SURILWHG�IURP�FRPPHQWV�E\�DXGLHQFHV�DW�WKH�0D[�3ODQFN�,QVWLWXWH
IRU�WKH�6WXG\�RI�6RFLHWLHV��&RORJQH��DQG�DW�WKH�8QLYHUVLW\�RI�%LHOHIHOG��)DFXOW\�RI�6R�
FLRORJ\�� ,� ZRXOG� OLNH� WR� WKDQN� HVSHFLDOO\� 7KRPDV� *HKULQJ�� 3KLOLSS� *HQVFKHO�
$GULHQQH� +pULWLHU�� :ROI� .URKQ�� *LDQGRPHQLFR� 0DMRQH�� 5HQDWH� 0D\QW]�� 8ZH
6FKLPDQN�DQG�9RONHU�6FKQHLGHU��,�RZH�VSHFLDO�WKDQNV�WR�3KLOLS�0DQRZ�DQG�7KRPDV
3O�PSHU��ZKR�IRUFHG�PH�WR�PDNH�P\�DUJXPHQW�PXFK�VWURQJHU�

� ,�GR�QRW�GLVFXVV� WKH�TXHVWLRQ�ZKHWKHU� WKHLU� LPSOHPHQWDWLRQ�FDQ�EH�FRQVLGHUHG�VXF�
FHVVIXO�� WRR�� 7KHUH� DUH� LQGLFDWLRQV� WKDW� WKLV� LV� LQGHHG� WKH� FDVH�� VHH� 0RQW]ND� HW� DO�
������� DQG�3DUVRQ�*UHHQH� ��������$FFRUGLQJ� WR� WKH�8QLWHG�1DWLRQV�(QYLURQPHQWDO
3URJUDP��81(3���ZRUOG�SURGXFWLRQ�RI�FKORURIOXRURFDUERQV��&)&V��ZDV�YLUWXDOO\�FXW
LQ�KDOI�GXULQJ�WKH�SHULRG�IURP������WR��������81(3������������,Q�RUGHU�WR�NHHS�WHFKQL�
FDO� PDWWHUV� DV� VLPSOH� DV� SRVVLEOH�� ,� VKDOO� UHIHU� WKURXJKRXW� WKH� SDSHU� WR� R]RQH�
GHSOHWLQJ�VXEVWDQFHV�DV�§&)&V�¨�DOWKRXJK�WKHVH�DUH�QRW�WKH�RQO\�RQHV�

� 6HH�.UDVQHUªV�GHILQLWLRQ�RI�DQ�LQWHUQDWLRQDO�UHJLPH�DV�§LPSOLFLW�RU�H[SOLFLW�SULQFLSOHV�
QRUPV�� UXOHV� DQG� GHFLVLRQ�PDNLQJ� SURFHGXUHV� DURXQG� ZKLFK� DFWRUVª� H[SHFWDWLRQV
FRQYHUJH�LQ�D�JLYHQ�DUHD�RI�LQWHUQDWLRQDO�UHODWLRQV¨��.UDVQHU�����D�����
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,�VKDOO�DUJXH��WKLV�FDVH�GLG�QRW�IROORZ�WKH�ORJLF�RI�D�SULVRQHUVª�GLOHPPD��$W�WKH�EH�
JLQQLQJ� RI� WKH� LQWHUQDWLRQDO� QHJRWLDWLRQV�� PDLQ� SDUWLHV� WR� D� SURVSHFWLYH� WUHDW\
IRXQG�WKHPVHOYHV� LQ�D�GHDGORFN���7KLV�VLWXDWLRQ�ZDV�WUDQVIRUPHG�ZKHQ�WKH�SUR�
UHJXODWLRQ� FDPS� QR� ORQJHU� FRQWHQWHG� LWVHOI�ZLWK� WKH� VWDWXV� TXR� �ZKLFK� GLG� QRW
SURYLGH� UHJXODWLRQV���+RZHYHU�� WKH� FDPS�ZKLFK�RSSRVHG� UHJXODWLRQV� FRQWLQXHG
WR�GR�VR�HYHQ�DV�RWKHUV�ZHUH�JRLQJ�WR�WDNH�DFWLRQ��L�H��FRRSHUDWH���1RU�FDQ�WKH�H[�
LVWHQFH�RI�DQ� LQWHUQDWLRQDO�UHJLPH�EH� LQYRNHG�WR�H[SODLQ� WKH�VROXWLRQ�RI� WKLV�FRO�
OHFWLYH�DFWLRQ�SUREOHP��VLQFH�WKH�UHJLPH�ZDV�WKH�UHVXOW�RI�D�SULRU�VXFFHVVIXO�LQWHU�
QDWLRQDO�FRRSHUDWLRQ�

$�WKLUG�SX]]OH�SHUWDLQV�WR�WKH�FKDUDFWHU�RI�WKH�JRRG�ZKLFK�LV�DW�VWDNH��7KH�R]RQH
OD\HU�LV�D�FRPPRQ�SRRO�UHVRXUFH��QRW�D�SXEOLF�JRRG���7KLV�GLVWLQFWLRQ�PD\�EH�VXE�
WOH�� \HW� LW� KDV� LPSRUWDQW� FRQVHTXHQFHV��$�SXEOLF�JRRG� FDQ� �LQ�SULQFLSOH�� EH�SUR�
YLGHG�E\�D�VLQJOH�DFWRU�ZLWKRXW�WKH�IUHH�ULGLQJ�RI�RWKHUV�DGYHUVHO\�DIIHFWLQJ�LW��,Q
FRQWUDVW��XQLODWHUDO�DFWLRQ�FDQQRW�SURGXFH�RU�SURWHFW�D�FRPPRQ�SRRO�UHVRXUFH��EXW
FDQ� KDUP� RU� GHVWUR\� LW�� $V� D� FRQVHTXHQFH�� DOO� SRWHQWLDO� SROOXWHUV� RI� WKH� DWPRV�
SKHUH�PXVW�EH�SDUW�RI�DQ�LQWHUQDWLRQDO�DJUHHPHQW�WR�SURWHFW�WKH�R]RQH�OD\HU��L�H�
WKH�N�JURXS�LV�ODUJH���

$OO�WKUHH�UHDVRQV�VHHP�WR�SRVH�FRQVLGHUDEOH�GLIILFXOWLHV�IRU�LQWHUQDWLRQDO�FRRSHUD�
WLRQ��7KHUHIRUH��LWV�VXFFHVV�VKRXOG�QRW�EH�XQGHUHVWLPDWHG��%XW�QHLWKHU�VKRXOG�LW�EH
RYHUHVWLPDWHG��DV� VRPH� LQWHUSUHWDWLRQV�RI� WKH�0RQWUHDO�3URWRFRO� VHHP�WR�GR� �IRU
H[DPSOH�%HQHGLFN��������,Q�WKLV�YLHZ��WKH�DJUHHPHQWV�ZHUH�EDVHG�RQ�WKH�SUHFDX�
WLRQDU\�SULQFLSOH��L�H��RQ�VFLHQWLILF�PRGHOV�DERXW�IXWXUH�R]RQH�GHSOHWLRQ���7KHUH�LV
DFDGHPLF� VXSSRUW� IRU� WKLV� DUJXPHQW�� VXJJHVWLQJ� WKDW� WKHVH� DJUHHPHQWV� ZHUH
EDVHG� RQ� VFLHQWLILF� FRQVHQVXV� �+DDV� ����E�� ������ VHH� EHORZ���7KHVH� FODLPV� VHHP
HLWKHU� WR� FODVK�ZLWK� VRFLDO� VFLHQFH�PRGHOV� �DFFRUGLQJ� WR�ZKLFK� JRYHUQPHQWV� GR
QRW�DFW�RQ�WKH�EDVLV�RI�VFLHQWLILF�FRQVHQVXV��RU�UHO\�RQ�DGGLWLRQDO�DVVXPSWLRQV�

&HUWDLQO\�� VHYHUDO�DSSURDFKHV�KDYH�EHHQ�DSSOLHG� WR� WKLV� FDVH���+RZHYHU�� ,� WKLQN
WKDW� WKH\�GR�QRW� JUDVS� IXOO\� WKH� HVVHQWLDO�PHFKDQLVP�ZKLFK� H[SODLQV� WKH� DFWXDO

��������������������������������������������������
� &RPSDUHG� WR� SULVRQHUVª� GLOHPPDV�� GHDGORFNV� DUH�PXFK�PRUH� UHVLVWDQW� WR� VROXWLRQ

VLQFH�HDFK� VLGH�SUHIHUV� WR�GHIHFW� LQVWHDG�RI� FRRSHUDWLQJ��7KH� ORJLF�RI�GHDGORFNV�KDV
UDUHO\�EHHQ�LQYHVWLJDWHG�LQ�WKH�OLWHUDWXUH�RQ�LQWHUQDWLRQDO�UHODWLRQV��6HH�'RZQV�HW�DO�
��������$[HOURG�.HRKDQH��������

� $V�.HRKDQH�DQG�2VWURP�SXW� LW�� §%HIRUH�&)&V�KDG�EHHQ� LQYHQWHG�� WKH� VWUDWRVSKHULF
R]RQH� OD\HU�ZDV�D�SXEOLF�JRRG��DQG�VLQFH� LW�ZDV�SURYLGHG�E\�QDWXUH�� WKHUH�ZDV�QR
SUREOHP� RI� XQGHUSURYLVLRQ�� 1RZ� LW� LV� D� FRPPRQ�SRRO� UHVRXUFH�� VXEMHFW� WR� KXPDQ
GHSOHWLRQ¨��.HRKDQH�2VWURP������������

� 7KLV�ZRXOG�UHGXFH�WKH�FKDQFHV�IRU�VXFFHVVIXO�FRRSHUDWLRQ�HYHQ�ZKHUH�WKH�ORJLF�RI�D
SULVRQHUVª�GLOHPPD�DSSOLHV��+DUGLQ�����������������

� 0RVW� QRWDEO\�� +DDV� �����E�� ������� 0D[ZHOO�:HLQHU� �������� 2\H�0D[ZHOO� �������
5RZODQGV���������6HEHQLXV���������6SULQ]�9DDKWRUDQWD��������
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FRRSHUDWLRQ� WKDW� WRRN� SODFH��0D\EH� WKLV� LV� GXH� WR� DSSO\LQJ� WKHRUHWLFDO� VFKHPHV
ZLWKRXW�SD\LQJ�HQRXJK�DWWHQWLRQ� WR� WKH� FDVH�DW�KDQG� �VHH�P\�UHPDUNV�DERYH��� ,
DP�DZDUH�WKDW�LQ�WDNLQJ�WKH�LQGXFWLYH�URDG�RQH�UXQV�WKH�RSSRVLWH�GDQJHU�RI�RYHU�
GUDZLQJ�FRQFOXVLRQV�ZKLFK�DUH�EDVHG�RQ�D� VLQJOH� FDVH�� 6SHFLI\LQJ�JHQHUDO� FKDU�
DFWHULVWLFV�RI�WKH�FDVH�LV�WKHUHIRUH�FUXFLDO�LQ�RUGHU�WR�DYRLG�IDOVH�JHQHUDOL]DWLRQV��

+RZHYHU�� ,�GR�WDNH�DV�D�VWDUWLQJ�SRLQW� WKH�DVVXPSWLRQ�WKDW� LQWHUQDWLRQDO� LQVWLWX�
WLRQV�PDNH�D�GHFLVLYH�GLIIHUHQFH�WR�WKH�RXWFRPH��KRZHYHU�RQH�OLNHV�WR�GHILQH�LW��

%ULHIO\�VWDWHG��WKH�PDLQ�FKDUDFWHULVWLFV�RI�WKLV�FDVH�DUH�DV�IROORZV�

�� 'HFLVLRQV�KDG�WR�EH�WDNHQ�XQGHU�XQFHUWDLQW\��7KLV�SRLQWV�WR�VFLHQWLILF�H[SHUWLVH�DV
D�PDMRU�VRXUFH�RI�FRQWHQWLRQ��+RZHYHU��FRJQLWLYH�XQFHUWDLQW\�OHDGV�WR�ULYDOLQJ
FODLPV�DERXW� WKH� VHULRXVQHVV�RI� WKH�SUREOHP��6FLHQFH� LV� WKXV� -DQXV�IDFHG��RQ
WKH� RQH� KDQG�� LW� FRXOG� SRWHQWLDOO\� SURYLGH� D� JXLGH� IRU� DFWLRQ��ZKLOH� RQ� WKH
RWKHU�LW�FRQWULEXWHV�WR�IXHOLQJ�D�SROLWLFDO�FRQWURYHUV\�

�� 7KH�SURWHFWLRQ�RI� WKH� R]RQH� OD\HU� LQYROYHG� D� FROOHFWLYH� DFWLRQ�SUREOHP��$V� FRQYHQ�
WLRQDO�VRFLDO�VFLHQFH�ZLVGRP�WHOOV�XV��FROOHFWLYH�DFWLRQ�SUREOHPV�FDQ�EH�RYHU�
FRPH�E\�VHOHFWLYH�LQFHQWLYHV�RU�KLHUDUFKLFDO�IRUFH��L�H��HLWKHU�E\�WKH�PDUNHW�RU
WKH� VWDWH� �2OVRQ� �������+RZHYHU�� JOREDO� HQYLURQPHQWDO� SUREOHPV� HPHUJH� LQ
WKH�ILUVW�SODFH�EHFDXVH�RI�PDUNHW�IDLOXUH�DQG�WKH�DEVHQFH�RI�D�ZRUOG�VWDWH�

�� 7KH�FROOHFWLYH�DFWLRQ�SUREOHP�ZDV�IXUWKHU�FRPSOLFDWHG�E\�WKH�IDFW�WKDW�GLIIXVH�LQWHUHVWV
KDG�WR�EH�UHSUHVHQWHG�DJDLQVW�D�ZHOO�RUJDQL]HG�LQGXVWU\��,Q�RWKHU�ZRUGV��ORQJ�WHUP�
GLIIXVH�EHQHILWV� RSSRVH� VKRUW�WHUP�� FRQFHQWUDWHG� FRVWV��:KHUHDV� WKH�EHQHILWV
DUH� XQFHUWDLQ� DQG� DFFUXH� WR� WKH� ZRUOG� SRSXODWLRQ� LQ� JHQHUDO�� WKH� FRVWV� DUH
FHUWDLQ�DQG�KLW�LQGXVWU\�ZKLFK�LV�XVXDOO\�ZHOO�RUJDQL]HG�

,�DGYDQFH�D�PRGHO�LQ�ZKLFK�WZR�DOOLDQFHV�ZLWK�FRQIOLFWLQJ�SROLF\�JRDOV�ILJKW�HDFK
RWKHU�E\� LQYRNLQJ�GLIIHUHQW�QRUPV��2QH�DOOLDQFH� LV� LQ� IDYRU�RI�TXLFN�UHJXODWLRQV�
HYHQ�LI�VFLHQWLILF�XQFHUWDLQWLHV�UHPDLQ��7KH�RWKHU�DOOLDQFH�GHPDQGV�VFLHQWLILF�HYL�
GHQFH�WR�OHJLWLPL]H�UHJXODWLRQV��)RU�PDWWHUV�RI�FRQYHQLHQFH��,�FDOO�WKH�ILUVW�DOOLDQFH
§DGYRFDF\�FRDOLWLRQ�¨�WKH�VHFRQG�FRXQWHU�DOOLDQFH����,Q�D�G\QDPLF�SURFHVV�WKH�ILUVW
��������������������������������������������������
� 7KLV�SDSHU�GRHV�QRW�DQDO\]H�WKH�LQVWLWXWLRQDO�GHVLJQ�RI�WKH�0RQWUHDO�3URWRFRO��VXFK�DV

GHFLVLRQ� UXOHV��PHPEHUVKLS�� RU� FRPSOLDQFH� HQIRUFHPHQW�� 6HH� %HQHGLFN� �������� %HU�
QDXHU��������DQG�%UDFN��������

� $V� LQGLFDWHG� LQ� )RRWQRWH� ��� WKHUH� LV� HYLGHQFH� WKDW� &)&� HPLVVLRQV� KDYH� GHFUHDVHG�
7KLV�LPSOLHV�WKDW�WKH�LQWHUQDWLRQDO�UHJXODWLRQV�DUH�HIIHFWLYH�LQ�WKDW�WKH\�KDYH�OHG�VRY�
HUHLJQ�VWDWHV�WR�FXUE�WKH�HPLVVLRQV�RI�WKHLU�GRPHVWLF�&)&�SURGXFHUV�

�� )RU� WKH�VDNH�RI�VLPSOLFLW\�� ,� LJQRUH�KHUH� WKH� IDFW� WKDW� LQGXVWU\�PD\�EH�GLYLGHG��7KH
QRWLRQ� RI� DGYRFDF\� FRDOLWLRQ� LV� EDVHG� RQ� 6DEDWLHU� �������� 'UDZLQJ� RQ� WKH�ZRUN� RI
/XFH�5DLIID� ������� DQG� 5LNHU� �������� 6HEHQLXV� XVHV� WKH� WHUPV� §ZLQQLQJ� FRDOLWLRQ¨
DQG� §EORFNLQJ� FRDOLWLRQ¨�� 7KURXJKRXW� WKLV� SDSHU�� ,� XVH� WKH� WHUPV� §FRDOLWLRQ¨�� §QHW�
ZRUN¨�DQG�§FDPS¨�LQWHUFKDQJHDEO\�
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PDQDJHV�WR�SXW�WKH�ODWWHU�RQWR�WKH�GHIHQVLYH�DQG�WR�JDLQ�KHJHPRQ\�E\�HQKDQFLQJ
LWV�FUHGLELOLW\�GUDPDWLFDOO\��,PSRUWDQW�DFWRUV�RI�ERWK�FRDOLWLRQV�FRPH�IURP�VFLHQFH�
SROLWLFV��LQGXVWU\��HQYLURQPHQWDO�RUJDQL]DWLRQV�DQG�WKH�PDVV�PHGLD��$V�,�ZLOO�DU�
JXH��WKH�NH\�WR�XQGHUVWDQG�WKH�YLFWRU\�RI�RQH�FDPS�RYHU�WKH�RWKHU�GDWHV�EDFN�WR
WKH� ����V��'HFLVLYH� UHVRXUFHV� LQ� WKLV�SURFHVV� RI� JDLQLQJ�KHJHPRQ\�DUH� V\PEROLF
UHVRXUFHV��FORVHO\�UHODWHG�WR�WKH�VFLHQWLILF�GLVSXWH��7KH\�FDQ�EH�GHILQHG�DV�§SURE�
OHP�GHILQLWLRQV¨�DQG�§VROXWLRQV�¨�0RUH�SUHFLVHO\��WKH\�DUH�SUHGLFWLRQV��SULQFLSOHV
DQG�VROXWLRQV����$OO� WKUHH�H[LVW� LQ� WZR�YHUVLRQV��ZKLFK�DOLJQV� WKHP�ZLWK�WKH�WZR
FDPSV�� 7KHUH� DUH� ZDUQLQJ� �UHDVVXULQJ�� VWDWHPHQWV� DQG� SUHGLFWLRQV� HLWKHU� LQ� WKH
IRUP�RI� VFHQDULRV�RU� UHSRUWV�DERXW� �DOOHJHG�� FDWDVWURSKLF�HYHQWV��7KHUH�DUH� FRP�
SHWLQJ�SULQFLSOHV�� WKH�SUHFDXWLRQDU\�YV�� WKH�ZDLW�DQG�VHH�SULQFLSOH�� )LQDOO\�� WKHUH
DUH�VXJJHVWLRQV�IRU�VROXWLRQV�ZKLFK�RSSRVH�HDFK�RWKHU��2Q�WKH�RQH�VLGH�DUH�WKH�DG�
YRFDWHV�RI�FRQWUROV�RI�FRQWHVWHG�VXEVWDQFHV��RQ�WKH�RWKHU�WKRVH�RI�QR�FRQWUROV��RU
OHVV�VWULQJHQW�FRQWUROV��

$IWHU� SUHVHQWLQJ� WKH� FDVH� LQ� 6HFWLRQ� ��� ,�ZLOO� H[DPLQH� WKH� HSLVWHPLF� FRPPXQLW\
DSSURDFK� LQ� JUHDWHU� GHWDLO� LQ� 6HFWLRQ� ��� VLQFH� LW� LV� VHHQ� E\� PDQ\� DXWKRUV� DV� D
SURPLVLQJ�FDQGLGDWH�IRU�H[SODLQLQJ�LQWHUQDWLRQDO�FRRSHUDWLRQ�LQ�WKH�ILHOG�RI�HQYL�
URQPHQWDO� UHJXODWLRQ�� ,Q� 6HFWLRQV� �� DQG���� ,� GHYHORS� D�PRGHO�ZKLFK� WULHV� WR� DF�
FRXQW�IRU�WKH�SRZHU�RI�LGHDV�LQ�D�GLIIHUHQW�ZD\��ZKLFK�WKHQ�ZLOO�EH�DSSOLHG�WR�WKH
FDVH�LQ�6HFWLRQ�����

��������������������������������������������������
�� 7KH\� DUH� LQ� SDUW� FRJQLWLYH�� LQ� SDUW� QRUPDWLYH�� 3ULQFLSOHV� LQIOXHQFH� SUREOHP�GHILQL�

WLRQV�DQG�GHWHUPLQH�WKHLU�VROXWLRQV�
�� 7KH�UHVXOWV�SUHVHQWHG�LQ�WKLV�SDSHU�GUDZ�RQ�LQWHUYLHZV�WKH�DXWKRU�FRQGXFWHG�LQ�����

DQG������ZLWK�H[SHUWV��1� ������PDQ\�RI�ZKRP�ZHUH�DWPRVSKHULF�VFLHQWLVWV��1� �����
,�JDWKHUHG�DQG�HQFRGHG�VWDWHPHQWV�E\�WKHVH�VFLHQWLVWV�SHUWDLQLQJ�LQWHU�DOLD�WR�WKHLU�HQ�
YLURQPHQWDO�EHOLHIV�DQG�DFWLYLWLHV��FDXVDO�UHODWLRQV�DERXW�&)&V�DQG�R]RQH��DQG�SROLF\
RSWLRQV��$OWKRXJK�WKH�VDPSOH�FDQ�EH�FRQVLGHUHG�UHSUHVHQWDWLYH��WKHUH�DUH�DERXW����
DFWLYH�DWPRVSKHULF�VFLHQWLVWV�WRGD\�ZKR�DUH�SDUWLFLSDWLQJ�LQ�WKH�LQWHUQDWLRQDO�DVVHVV�
PHQW� UHSRUWV� SXEOLVKHG� E\� WKH� :RUOG� 0HWHRURORJLFDO� 2UJDQL]DWLRQ�� :02�� DQG
81(3���YLVLEOH�VFLHQWLVWV�DUH�RYHUUHSUHVHQWHG��$ERXW�KDOI�RI�WKRVH�LQWHUYLHZHG�ZHUH
�DW�OHDVW�RQFH��OHDG�DXWKRUV�IRU�FKDSWHUV�RI�WKHVH�UHSRUWV��$OO�DXWKRUV�RI�PDMRU�VFLHQ�
WLILF�SXEOLFDWLRQV�LQ�WKH�UHOHYDQW�SHULRG�DUH�LQ�WKH�VDPSOH��DV�DUH�WKH�WKUHH������1REHO
3UL]H�ZLQQHUV�IRU�FKHPLVWU\�
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� 7KH�&DVH

,Q�-XQH���������WZR�FKHPLVWV�RI�WKH�8QLYHUVLW\�RI�&DOLIRUQLD�DW�,UYLQH�SXEOLVKHG�DQ
DUWLFOH� LQ�1DWXUH� LQ�ZKLFK� WKH\�SXW� IRUZDUG� WKH�K\SRWKHVLV� WKDW�FKORURIOXRURFDU�
ERQV� �&)&V�� FRXOG� GDPDJH� WKH� R]RQH� OD\HU� �0ROLQD�5RZODQG� ������� 7KLV� VR�
FDOOHG� 0ROLQD�5RZODQG� +\SRWKHVLV� �05+�� FDOOHG� IRU� D� UHYLVLRQ� RI� WKH� ORQJ�
FKHULVKHG�EHOLHI�LQ�WKH�KDUPOHVVQHVV�RI�&)&V��ZKLFK�ZHUH�YHU\�SRSXODU�ERWK�ZLWK
SURGXFHUV�DQG�FRQVXPHUV�RI�QXPHURXV�GRPHVWLF�DQG�LQGXVWULDO�DSSOLDQFHV�VLQFH
WKH\�VHHPHG�WR�EH�FKHPLFDOO\�LQHUW��QRQ�WR[LF�DQG�QRQ�FRUURVLYH��$FFRUGLQJ�WR�WKH
05+��&)&V�FRXOG�GHSOHWH� VWUDWRVSKHULF�R]RQH�DQG�KHQFH� OHDG� WR�DQ� LQFUHDVH� LQ
89�%� UDGLDWLRQ��ZKLFK� LQ� WXUQ�ZRXOG� KDYH� VHYHUH� HIIHFWV� RQ� ELRORJLFDO� V\VWHPV
�FDXVLQJ� VNLQ� FDQFHU� LQ� KXPDQV�� FURS� GDPDJH�� DOJDH� GLPLQXWLRQ�� DQG� RQ� WKH
JOREDO�FOLPDWH�

)URP� WKH�YHU\�EHJLQQLQJ�� WKHUH�ZDV�RSHQ�FRQWURYHUV\�EHWZHHQ� WZR�FDPSV��7KH
FDPS� DJDLQVW� &)&� FRQWUROV� GHPDQGHG� PRUH� WLPH� IRU� VFLHQWLILF� UHVHDUFK� EHIRUH
DGGUHVVLQJ� WKH� TXHVWLRQ� RI� FRQWUROV�� 7KH� SUR�UHJXODWLRQ� FDPS� EHOLHYHG� WKDW� DO�
WKRXJK�OLWWOH�ZDV�NQRZQ��WKLV�NQRZOHGJH�VXIILFHG�WR�ZDUUDQW�FRQWUROV��7KLV�KDG�D
VHOI�ELQGLQJ�HIIHFW�RQ�ERWK�SDUWLHV�LQYROYHG�LQ�WKH�FRQWURYHUV\��2QO\�E\�WKLV�WRNHQ
FRXOG�VFLHQWLILF�HYLGHQFH�SOD\�VXFK�DQ�LPSRUWDQW�UROH�LQ�WKH�ZKROH�SURFHVV��%RWK
WULHG� WR�DGGXFH�UHDVRQV� IRU� WKH� UDWLRQDOLW\�RI� WKHLU� ORJLF�DQG�VXSSRUW� WKHLU�DUJX�
PHQWV�ZLWK�HPSLULFDO�GDWD��3HUHQQLDO�TXHVWLRQV�ZHUH��:KDW�VKDOO�ZH�GR�LQ�WKH�IDFH
RI� GRXEW"� +RZ� ORQJ� FDQ� ZH� ZDLW"� :KLFK� RI� WKH� WZR� VLGHV� KDV� WKH� EXUGHQ� RI
SURRI"

2Q�-XQH�����������WKH�'X�3RQW�FRPSDQ\�UDQ�D�IXOO�SDJH�DG�LQ�WKH�1HZ�<RUN�7LPHV
DQG�GHFODUHG��§6KRXOG�UHSXWDEOH�HYLGHQFH�VKRZ�WKDW�VRPH�IOXRURFDUERQV�FDXVH�D
KHDOWK�KD]DUG�WKURXJK�GHSOHWLRQ�RI�WKH�R]RQH�OD\HU��ZH�DUH�SUHSDUHG�WR�VWRS�SUR�
GXFWLRQ�RI�WKH�RIIHQGLQJ�FRPSRXQGV�¨�,Q�WKH�IROORZLQJ�\HDUV��'X�3RQW�WRRN�JUHDW
SDLQV�WR�PDNH�WKLV�SRLQW��QDPHO\�WKDW�UHSXWDEOH�HYLGHQFH�ZDV�QRW�DYDLODEOH��,Q�WKH
VDPH� DG� WKH� FRPSDQ\� VSHOOHG� RXW� WKH� SURJUDP� IRU� WKH� FRPLQJ� GHFDGH�� §&ODLP
PHHWV� FRXQWHUFODLP��$VVXPSWLRQV� DUH� FKDOOHQJHG�RQ�ERWK� VLGHV��$QG�QRWKLQJ� LV
VHWWOHG�¨

7ZR�\HDUV�DIWHU�SXEOLFDWLRQ�RI�WKH�05+��FLWLQJ�D�UHSRUW�RI�WKH�86�1DWLRQDO�$FDG�
HP\�RI�6FLHQFHV��D�JRYHUQPHQW�WDVN�IRUFH�UHFRPPHQGHG�EDQQLQJ�&)&����DQG���
LQ�DOO�QRQ�HVVHQWLDO�XVHV��VXFK�DV�SURSHOODQWV�LQ�VSUD\�FDQV���$V�HDUO\�DV�'HFHPEHU
������WKLV�UHFRPPHQGDWLRQ�KDG�EHFRPH�UHDOLW\��%DVWLDQ��������7KLV�VZLIW�DFWLRQ�E\
WKH�8QLWHG� 6WDWHV�ZDV� VRRQ� IROORZHG�E\� RWKHU� FRXQWULHV� �OLNH�&DQDGD� DQG� 6ZH�
GHQ���EXW�QRW�E\�RWKHU�PDLQ�SURGXFHU�FRXQWULHV��OLNH�WKH�(&��WKH�6RYLHW�8QLRQ�RU

��������������������������������������������������
�� )RU�DQ�RYHUYLHZ�RI�WKH�KLVWRULFDO�GHYHORSPHQW�RI�WKH�FDVH�VHH�7DEOH���
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-DSDQ��� 7KHVH� FRXQWULHV� IROORZHG�QLQH� \HDUV� ODWHU�ZKHQ� WKH\� DJUHHG� WR� VLJQ� WKH
0RQWUHDO� 3URWRFRO���� ,Q� WKH�PHDQWLPH�� WKH� LVVXH� VHHPHG� WR� IDOO� RII� WKH� SROLWLFDO
DJHQGD�� )ROORZLQJ� WKH� HDUO\� UHJXODWLRQV� DW� WKH� HQG� RI� WKH� ����V�� WKHUH�ZDV� HYL�

��������������������������������������������������
�� 7KLV� LV� VRPHWKLQJ�RI�D� VLPSOLILFDWLRQ�VLQFH� WKH� UHJXODWLRQV�RI� WKH�0RQWUHDO�3URWRFRO

GLG�QRW�UHVWULFW�VSHFLILF�DSSOLFDWLRQV��5DWKHU�� WKH\�FDOOHG�IRU�D�SURGXFWLRQ�FDS�DQG�D
����UHGXFWLRQ�LQ�FHUWDLQ�PDMRU�R]RQH�GHSOHWLQJ�VXEVWDQFHV��VXFK�DV�&)&V����DQG����
E\�WKH�\HDU�������+RZHYHU��LQ�RUGHU�WR�IXOILO�WKH�UHGXFWLRQ�UHTXLUHPHQWV��WKHVH�FRXQ�
WULHV�GLG�DFWXDOO\�HQG�XS�HOLPLQDWLQJ�&)&V�DV�DHURVRO�SURSHOODQWV�

Table 1 Short History of Key Actors, Resources, and Regulations, 1974–1992

1974 Molina-Rowland Hypothesis

1975 US government task force (IMOS) sees “considerable cause for concern”

1976 First report of the US National Academy of Sciences (NAS) estimates 6–7.5%
ozone depletion

1977 US Clean Air Act: Aerosol ban. First intergovernmental meeting in Washington

1978 Canada, Sweden, Norway impose an aerosol ban

1979 Second NAS report: estimate of 16.5% ozone depletion

1980 EC: 30% reduction in aerosols, production capacity cap

1982 Third NAS report: estimate of 5–9% ozone depletion

1984 Fourth NAS report: estimate of 2–4% ozone depletion

1985 Vienna Convention for the Protection of the Ozone Layer
British Antarctic Survey: Ozone dramatically low over Antarctica

1986 “Ozone hole” accepted as real:
• Activation of most atmospheric scientists
• Germany in favor of international regulations
• Du Pont in favor of international regulations

1987 Montreal Protocol on Substances that Deplete the Ozone Layer: US, Japan,
Soviet Union and EC agree on CFC controls, immediate freeze and 50% cut-
back by 1999 of 5 ozone-depleting substances

1988 Scientists working in WMO-UNEP framework:
• Ozone hole caused by CFCs
• Global ozone depletion detected
Du Pont declares CFC phase-out

1990 London Amendments:
• Great Britain and EC in favor of tighter regulations
• Developing countries not opposed, depending on monetary aid

1991 • German CFC halon ban
• US Clean Air Act amended

1992 Copenhagen Amendments: Multilateral Fund established
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GHQFH� WKDW�&)&�HPLVVLRQV�KDG�GHFUHDVHG��+HQFH��DWPRVSKHULF�PRGHOV�SUHGLFWHG
RQO\�OLWWOH�ORQJ�WHUP�R]RQH�GHSOHWLRQ��VHH�)LJXUH����

7KLV�SHUFHSWLRQ�FKDQJHG�TXLFNO\�DIWHU������ZKHQ�D�%ULWLVK�WHDP�RI�VFLHQWLVWV�SXE�
OLVKHG�PHDVXUHPHQWV�RQ�GUDPDWLFDOO\� ORZ�R]RQH�FRQFHQWUDWLRQV�RYHU�VSULQJWLPH
$QWDUFWLFD��)DUPDQ�HW�DO���������+RZHYHU��LW�ZDV�QRW�XQWLO�1$6$�FRQILUPHG�WKHLU
GDWD� WKDW� WKH\�ZHUH� EHOLHYHG��2QO\� WKHQ�ZDV� WKH� SKHQRPHQRQ� DFFHSWHG� DV� UHDO
DQG��ZKDW�LV�PRUH��ORDGHG�ZLWK�V\PEROLF�PHDQLQJ��§R]RQH�KROH¨���WKXV�HQKDQFLQJ
LWV�GUDPDWLF� LPSDFW�� 7KLV�SKHQRPHQRQ�ZDV� D�GHFLVLYH� V\PEROLF� UHVRXUFH�ZKLFK
JDOYDQL]HG�PDMRU�DFWRUV��SDUWLFXODUO\�D�ODUJH�QXPEHU�RI�WKH�DWPRVSKHULF�UHVHDUFK�
HUV�LQ�WKH�VFLHQWLILF�FRPPXQLW\��7KLV�KDG�D�ODVWLQJ�HIIHFW�RQ�RWKHUV��ZKR�JUDGXDOO\
HLWKHU�EHFDPH�DFWLYHO\� LQYROYHG�LQ�WKH�SUR�UHJXODWLRQ�FDPS��WKH�JRYHUQPHQWV�RI
WKH�86��&DQDGD�� WKH�6FDQGLQDYLDQ�FRXQWULHV��*HUPDQ\��RU�FHDVHG� WR�SXW�XS�DQ\
UHVLVWDQFH� DJDLQVW� UHJXODWLRQV� �'X� 3RQW���� -DSDQ� DQG� WKH� 6RYLHW� 8QLRQ�� VRPH
FRXQWULHV�RI�WKH�(XURSHDQ�&RPPXQLW\�DQG�WKH�GHYHORSLQJ�FRXQWULHV���(YHU\�WLPH
DQ� DFWRU� VSRNH� XS� DJDLQVW� UHJXODWLRQV� LQ� WKHVH� WZHQW\� \HDUV�� VKH� LQVLVWHG� WKDW
WKHUH� ZDV� QRW� HQRXJK� VFLHQWLILF� HYLGHQFH�� ,Q� PLG������� D� VFLHQWLILF� FRQVHQVXV
HPHUJHG�ZLWK�UHVSHFW�WR�WZR�FUXFLDO�TXHVWLRQV��WKH�H[SODQDWLRQ�RI�WKH�R]RQH�KROH
DQG�QHJDWLYH�JOREDO�R]RQH�WUHQGV�

��������������������������������������������������
�� ,Q� DXWXPQ� ������'X�3RQW� GHFODUHG� §WKDW� LW� QRZ�ZRXOG� EH� SUXGHQW� WR� OLPLW�ZRUOG�

ZLGH�HPLVVLRQV�RI�&)&V¨��1HZ�<RUN�7LPHV�����2FWREHU�������

Figure 1 Variations in Predictions of Long-term, Global Ozone
Depletion
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Source: based on Benedick (1991: 13) and Brodeur (1986)
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� ,QWHUQDWLRQDO�&RRSHUDWLRQ�DQG�(SLVWHPLF�&RPPXQLWLHV

:K\�ZDV�FRRSHUDWLRQ�SRVVLEOH� LQ������HYHQ� WKRXJK� WKH� VFLHQWLILF� FRQVHQVXV�GLG
QRW� FRPH� DERXW� XQWLO� RQH� \HDU� ODWHU"��� ,W� VHHPV� DV� LI� +DDV� �����E�� ������ JRHV
DVWUD\�EHFDXVH�KH�PDNHV�WZR�TXHVWLRQDEOH�DVVXPSWLRQV��WKDW�SROLF\�PDNHUV�WXUQ
WR�VSHFLDOLVWV�WR�DPHOLRUDWH�XQFHUWDLQWLHV��DQG�WKDW�WKH\�DFW�RQ�WKH�EDVLV�RI�WKH�FRQ�
VHQVXV�YLHZ�KHOG�E\�WKHVH�VSHFLDOLVWV��,Q�VR�GRLQJ��+DDV�RYHUORRNV�WZR�RWKHU�SRV�
VLELOLWLHV�ZKLFK�PLJKW�EH�PRUH�HIIHFWLYH�LQ�WKH�SURFHVV�RI�UHJXODWLQJ�XQGHU�FRQGL�
WLRQV�RI�XQFHUWDLQW\��)LUVW��HSLVWHPLF�FRPPXQLWLHV�PLJKW�HPHUJH�HYHQ�EHIRUH�GHFL�
VLRQ�PDNHUV�UHDOL]H�WKDW�WKHUH�DUH�SUREOHPV�ZKLFK�LQYROYH�XQFHUWDLQWLHV��%HFDXVH
RI� WKHLU� SROLWLFDO�PRWLYDWLRQ��PHPEHUV� RI� HSLVWHPLF� FRPPXQLWLHV�PLJKW�ZDQW� WR
WU\� WR� LQIOXHQFH� SROLF\� RSWLRQV� IURP� WKH� RXWVHW�� 6HFRQG�� WKH� QHHG� IRU� VKDUHG
NQRZOHGJH�PLJKW�EH�PRUH�OLPLWHG�WKDQ�+DDV�SHUFHLYHV��:KDW�ZH�IUHTXHQWO\�RE�
VHUYH� LV� WKDW� WKH� VSHFLDOLVWV� DUH�GLYLGHG��7KLV� VXJJHVWV� WKDW� WKH�GHFLVLRQ�PDNHUVª
SUREOHP� LV� DJJUDYDWHG� LQVWHDG� RI� DPHOLRUDWHG�� $W� WKH� VDPH� WLPH� WKLV� DOORZV
PHFKDQLVPV�RWKHU�WKDQ�FRJQLWLYH�RQHV�WR�SOD\�D�UROH�LQ�WKH�VWUXJJOH�RYHU�WKH�ULJKW
SROLF\� DQVZHUV��:KHUHDV� WKH� ILUVW� SRLQW� VXJJHVWV� WKDW� +DDV� XQGHUHVWLPDWHV� WKH
SRWHQWLDO�LQLWLDWLYH�UROH�RI�HSLVWHPLF�FRPPXQLWLHV��WKH�VHFRQG�WULHV�WR�JLYH�D�PRUH
PRGHVW� �§UHDOLVWLF¨�� DFFRXQW� RI� WKH� HIIHFWLYHQHVV� RI� VFLHQWLILF� LGHDV� RQ� WKH�SROLF\
SURFHVV�

:KHUH� ULYDOLQJ� H[SHUW� FODLPV� H[LVW�� WKH� FRJQLWLYH� GLPHQVLRQ� ORVHV� LWV� SULYLOHJHG
VWDWXV�� WKHUH� LV� QR� ORQJHU� RQH� DXWKRULWDWLYH� VRXUFH� WR� ZKLFK� SROLF\�PDNHUV� FDQ
WXUQ��8QGHU� VXFK�FRQGLWLRQV��SURFHVVHV�RI�SRZHU�DQG�PDQLSXODWLRQ�JDLQ� LPSRU�
WDQFH��,I�RQH�LV�FRPPLWWHG�WR�WKH�SUHFDXWLRQDU\�SULQFLSOH��LW�LV�VXIILFLHQW�WR�KDYH�D
YDJXH�LGHD�DERXW�WKH�VL]H�RI�WKH�GDPDJH�DQG�WKH�OLNHOLKRRG�RI�LWV�RFFXUULQJ��7KH
LQWHUHVWLQJ�TXHVWLRQ�LV��WKHQ��KRZ�WKH�SUHFDXWLRQDU\�SULQFLSOH�EHFRPHV�GRPLQDQW�
/LNHZLVH��WR�UHDFW�WR�DODUP�VLJQDOV��RQH�GRHV�QRW�QHHG�WR�KDYH�D�FRPSOHWH�DQDO\VLV
RI�WKH�FDXVHV��$ODUP�VLJQDOV�ZHUH�LQ�HYLGHQFH�WKURXJKRXW�WKH�SUHSDUDWRU\�SKDVH
RI� WKH� LQWHUQDWLRQDO�QHJRWLDWLRQV�ERWK� LQ� WKH� IRUP�RI�VFHQDULRV�DQG�RI�DFWXDO�VLJ�
QDOV�� ,Q� RWKHU� ZRUGV�� WKH� FDXVHV� RI� JOREDO� R]RQH� GHVWUXFWLRQ� �LQ� PLGGOH� DQG
1RUWKHUQ�ODWLWXGHV��ZHUH�QRW�ZHOO�XQGHUVWRRG�WKHQ��DQG�DUH�VWLOO�QRW�WRGD\���9DUL�
RXV�WKHRULHV�H[LVW��EXW�WKHUH�LV�QR�FRQVHQVXV��$QG�HYHQ�WKH�FRQVHQVXV�RI������ZDV
OLPLWHG��7KH�2]RQH�7UHQGV�3DQHO��273���ZKLFK�ZDV�IRUPHG�DIWHU�WKH�GLVFRYHU\�RI
WKH�R]RQH�KROH��HVWDEOLVKHG�JOREDO�R]RQH�ORVVHV�LQ������DV�D�VFLHQWLILF�IDFW��ZLWKRXW
EHLQJ�DEOH�WR�JLYH�WKH�UHDVRQV��$W�WKDW�WLPH�RQO\�WKH�KROH�RYHU�WKH�$QWDUFWLF�FRXOG

��������������������������������������������������
�� 7KH�KLJK�DGYRFDF\�RI�DWPRVSKHULF�VFLHQWLVWV�DURXQG�������ZKLFK� LV�VKRZQ�LQ�GHWDLO

ODWHU�LQ�7DEOH����ZDV�VXUHO\�SHUFHLYHG�E\�SROLF\�PDNHUV�DV�§FRQVHQVXV�¨�+RZHYHU��DV
,�WU\�WR�DUJXH�EHORZ��RQH�KDV�WR�GLVWLQJXLVK�EHWZHHQ�D�§QRUPDWLYH¨�DQG�D�§FRJQLWLYH¨
FRQVHQVXV�
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EH�H[SODLQHG� IDLUO\�ZHOO� ¥�RQH�\HDU�DIWHU� WKH� VLJQLQJ�RI� WKH�0RQWUHDO�3URWRFRO���

:KLOH�+DDV�UHFRJQL]HV�WKH�SUREOHP�RI�WKH�LQWHUQDWLRQDO�FRRSHUDWLRQ�RI�WKH�0RQW�
UHDO�3URWRFRO�EHLQJ�FRQFOXGHG�RQH�\HDU�EHIRUH�WKLV�§FRQVHQVXV�¨�KH�GRHV�QRW�DGH�
TXDWHO\�DFFRXQW�IRU�LW���

,W�VHHPV�DV�LI�+DDV�UHFRJQL]HV�WKDW�VFLHQWLILF�FRQVHQVXV�FDQQRW�SOD\�WKH�UROH�RI�DQ
LQGHSHQGHQW� YDULDEOH�� %XW� WKH� LPDJH� UHPDLQV� VWURQJ�� 6HEHQLXV� DOVR� KROGV� WKDW
SRWHQWLDO�DJUHHPHQW� LV�PRUH� OLNHO\�§DV� LQWHUHVWV�DQG�EHOLHIV�DERXW�FDXVDO�PHFKD�
QLVPV�FRQYHUJH¨��6HEHQLXV�������������+RZHYHU��ERWK�PDNH�RQH�FUXFLDO�DVVXPS�
WLRQ� LQ�RUGHU� WR�H[SODLQ� LQWHUQDWLRQDO�FRRSHUDWLRQ��$FWRUV�ZLWKRXW� LQWHUHVWV��ZKR
DUH�RQO\�FRPPLWWHG�WR� WKHLU�FRJQLWLYH� IUDPHZRUNV�RU�§QRQPDWHULDO� LQWHUHVWV�¨�DV
6HEHQLXV�FDOOV�WKHP��§FDQ�IXQFWLRQ�LQ�DQDO\WLFDOO\�LGHQWLFDO�ZD\V�WR�PRUH�FRQYHQ�
WLRQDO�WDQJLEOH�LQWHUHVWV¨��6HEHQLXV������������FI��DOVR�+DDV�����D�������7KH�HPSLUL�
FDO�YDOLGLW\�RI�WKLV�DVVXPSWLRQ�ZDV�FKDOOHQJHG��<RXQJ��������EXW�QRW�WKH�XQGHU�
O\LQJ�UDWLRQDOH��)RU�PRVW�DXWKRUV�LQ�WKH�ILHOG�RI�LQWHUQDWLRQDO�UHODWLRQV��LW�VHHPV�WR
EH� JHQHUDOO\� DFFHSWHG� WKDW� DFWRUV�ZLWKRXW� LQWHUHVWV�PDNH� FRRSHUDWLRQ� OHVV� SURE�
OHPDWLF��$V�,�WU\�WR�DUJXH��WKLV�LV�ZURQJ�LI�RQH�SXWV�QRUPV�DQG�LGHDV�LQ�WKH�SODFH�RI
LQWHUHVWV� VLQFH�ZH� WKHQ�KDYH� DFWRUV�ZLWK� D� KLJK� LGHRORJLFDO� FRPPLWPHQW����$QG
KLJK� LGHRORJLFDO� FRPPLWPHQW� PDNHV� EDUJDLQLQJ� PRUH� GLIILFXOW�� QRW� OHVV� VR
�+LUVFKPDQ�������3L]]RUQR�������

6LQFH�FRQWHVWHG�H[SHUW�MXGJPHQWV�DOZD\V�FODLP�WR�EH�EDVHG�RQ�VFLHQWLILF�GDWD��SDUW
RI�WKH�FRQWURYHUV\�UHYROYHV�DURXQG�WKH�TXHVWLRQ�RI�ZKDW�LV�§JRRG¨�VFLHQFH����,I�D
VFLHQWLVW�IURP�D�KLJKO\�UHSXWDEOH�ODE�SXEOLVKHV�D�PHDVXUHPHQW�ZKLFK�FRQWUDGLFWV
DQRWKHU� PHDVXUHPHQW� PDGH� E\� D� UHVHDUFKHU� RI� D� OHVVHU� NQRZQ� XQLYHUVLW\�� WKH
FRQGLWLRQV� IRU� UHFHSWLRQ� DUH� GLVWULEXWHG� XQHTXDOO\�ZLWKLQ� WKH� VFLHQWLILF� FRPPX�
QLW\��:KHQ�D�VFLHQWLVW�HQWHUV�WKH�SXEOLF�DUHQD��WKLV�FULWHULRQ�PDWWHUV�PXFK�OHVV��,W
KDV� EHHQ� VKRZQ� WKDW� LW� LV� UDWKHU� �SXEOLF�� FHOHEULW\� WKDQ� �VFLHQWLILF�� UHSXWDWLRQ
ZKLFK�PDNHV�D�VFLHQWLVW�EHFRPH�WKH�REMHFW�RI�PHGLD�DWWHQWLRQ�
��������������������������������������������������
�� ,I�RQH�WDNHV�WKH�RYHUODS�EHWZHHQ�PRGHO�SUHGLFWLRQV�DQG�PHDVXUHPHQWV�DV�DQ�LQGLFD�

WRU�� LW� LV� VDLG� WR�EH� VRPHZKHUH�EHWZHHQ�����DQG������ZKHUHDV� LQ� WKH� FDVH�RI�PLG�
ODWLWXGHV�WKH�ILW�LV�RQO\������YDULRXV�LQWHUYLHZV��

�� /LNHZLVH��,DQ�5RZODQGV��RI�WKH�/RQGRQ�6FKRRO�RI�(FRQRPLFV��QRW�WR�EH�FRQIXVHG�ZLWK
)�6�� 5RZODQG�� WKH� FKHPLVW�� REVHUYHV� WKDW� WKH� SROLWLFLDQV� §VLJQHG� WKH� DJUHHPHQW� LQ
6HSWHPEHU� ������ ZKLOH� VFLHQWLVWV� GLG� QRW� SXEOLVK� WKHLU� UHSRUW� XQWLO� 0DUFK� ����¨
�5RZODQGV������������7KLV�LQYDOLGDWHV�KLV�K\SRWKHVLV�WKDW�D�§FRQVHQVXV�UHJDUGLQJ�WKH
SUREOHPªV� FDXVDO� UHODWLRQV� LV� QHFHVVDU\� IRU� LQWHUQDWLRQDO� FR�RSHUDWLRQ¨� �5RZODQGV
����������

�� §,�DUJXH�WKDW�DQ�HSLVWHPLF�FRPPXQLW\�FDQ�EH�XQGHUVWRRG�DV�D�VSHFLDO�NLQG�RI�GH�IDFWR
QDWXUDO�FRDOLWLRQ�RI�©EHOLHYHUVª�ZKRVH�PDLQ�LQWHUHVW�OLHV�QRW�LQ�WKH�PDWHULDO�VSKHUH�EXW
LQVWHDG� LQ� IRVWHULQJ� WKH� DGRSWLRQ� RI� WKH� FRPPXQLW\ªV� SROLF\� SURMHFW�¨� DV� 6HEHQLXV
������������SXW�LW�

�� 7KHUH� LV� DQ� DEXQGDQW� OLWHUDWXUH�� VHH� *LHU\Q� �������� -DVDQRII� �������� 1HONLQ� �������
3RUWHU���������:\QQH��������
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7RGD\ªV�VFLHQWLVWV�EHFRPH�YLVLEOH�SULPDULO\�QRW�IRU�GLVFRYHULHV��IRU�SRSXODUL]DWLRQ�
RU�IRU�OHDGLQJ�WKH�VFLHQWLILF�FRPPXQLW\��EXW�IRU�DFWLYLWLHV�LQ�WKH�WXPXOWXRXV�ZRUOG
RI�SROLWLFV� DQG� FRQWURYHUV\�� ���� 7R� VXFFHHG�� WKH\�PXVW� EH� NQRZOHGJHDEOH�� DUWLFX�
ODWH��GUDPDWLF��SHUVLVWHQW��DQG�VRSKLVWLFDWHG�DERXW�SUHVV�RSHUDWLRQV��7KRVH�ZKR�GR
VXFFHHG�EHFRPH�NQRZQ�WR�WKH�SXEOLF�QRW�IRU�WKHLU�VFLHQFH�EXW�IRU�WKHLU�SXEOLF�LQ�
YROYHPHQW���*RRGHOO���������

7KHUHIRUH�� WKH� UROH� RI� YLVLEOH� VFLHQWLVWV� FDQ� EH� GHFLVLYH� LQ� SXEOLF� FRQWURYHUVLHV
ZKLFK�LQYROYH�D�VFLHQWLILF�DUJXPHQW���

+DDV�VHHPV�XQGHFLGHG�EHWZHHQ�D�UDWLRQDOLVWLF�DQG�D�QRUPDWLYH�LQWHUSUHWDWLRQ�RI
WKH�PHDQLQJ�RI�HSLVWHPLF�FRPPXQLW\��,Q�WKH�UDWLRQDO�YHUVLRQ�WKH�LQIOXHQFH�RI�WKH
HSLVWHPLF�FRPPXQLW\�RQ�WKH�SROLF\�SURFHVV�VHHPV�OLNH�WKH�YLFWRU\�RI�UHDVRQ�RYHU
QDUURZ�HFRQRPLF�LQWHUHVWV��,Q�WKH�QRUPDWLYH�YHUVLRQ�WKH�VWURQJ�LGHRORJLFDO�FRP�
SRQHQW�FDVWV�GRXEW�RQ�WKH�SXUHO\�§REMHFWLYH¨�YDOXH�RI�VFLHQWLILF�DGYLFH��7KLV�DP�
ELJXLW\�UHVXOWV�IURP�+DDVªV�GHILQLWLRQ�RI�HSLVWHPLF�FRPPXQLWLHV��§,W�LV�WKH�FRPEL�
QDWLRQ�RI�KDYLQJ�D� VKDUHG�VHW�RI� FDXVDO�DQG�SULQFLSOHG� �DQDO\WLF�DQG�QRUPDWLYH�
EHOLHIV��D�FRQVHQVXDO�NQRZOHGJH�EDVH��DQG�D�FRPPRQ�SROLF\�HQWHUSULVH��FRPPRQ
LQWHUHVWV�� WKDW� GLVWLQJXLVKHV� HSLVWHPLF� FRPPXQLWLHV� IURP�YDULRXV� RWKHU� JURXSV¨
�+DDV�����D�������+DDV�GLVWLQJXLVKHV�PHPEHUV�RI�WKHVH�FRPPXQLWLHV�IURP�LQWHUHVW
JURXSV�RQ�WKH�RQH�VLGH�DQG�IURP�SROLF\�HQWUHSUHQHXUV�RQ�WKH�RWKHU��0HPEHUV�RI
HSLVWHPLF� FRPPXQLWLHV�ZLOO��XQOLNH� LQWHUHVW�JURXSV��ZLWKGUDZ� IURP� WKH�SROLWLFDO
GHEDWH� ZKHQ� FRQIURQWHG� ZLWK� DQRPDOLHV� ZKLFK� FDVW� GRXEW� RQ� WKHLU� FDXVDO� DV�
VXPSWLRQV� �+DDV� ����D�� �����+RZHYHU�� LQ� FRQWUDVW� WR�SROLF\� HQWUHSUHQHXUV�� WKH\
VXERUGLQDWH� WKHLU� FDXVDO� DVVXPSWLRQV� WR� WKHLU�QRUPDWLYH�JRDOV� �+DDV� ����D�� ����
7DNHQ�WRJHWKHU��HSLVWHPLF�FRPPXQLWLHV�DUH�GLIIHUHQW�IURP�LQWHUHVW�JURXSV�EHFDXVH
RI�WKHLU�LGHDV��FDXVDO�RU�QRUPDWLYH���7KH\�DUH�GLIIHUHQW�IURP�SROLF\�HQWUHSUHQHXUV
VLQFH�WKH\�SXUVXH�QRUPDWLYH�JRDOV��+HUH�D�FRQWUDGLFWLRQ�DULVHV�VLQFH�D�GRPLQDQFH
RI�QRUPV�DQG�SULQFLSOHV�ZRXOG�PDNH�D�FKDOOHQJH�E\�DQRPDOLHV�QRW�YHU\�OLNHO\��FI�
.XKQ��������6XFK�D�FKDOOHQJH�ZRXOG�RQO\�EH�OLNHO\��LI�WKH�EHOLHIV�RI�WKH�PHPEHUV
RI�WKH�HSLVWHPLF�FRPPXQLWLHV�ZHUH�OLPLWHG�WR�FDXVDO�EHOLHIV��+DDV�KDV�WR�PDNH�XS
KLV�PLQG�� HLWKHU� HSLVWHPLF� FRPPXQLWLHV� DUH� FRPPLWWHG� WR� WKHLU� FDXVDO� DVVXPS�
WLRQV�DQG�ZLWKGUDZ�IURP�GHEDWH�LI�WKH\�DUH�VHULRXVO\�FKDOOHQJHG�RU�WKH\�DUH�SUL�
PDULO\�FRPPLWWHG�WR�QRUPDWLYH�SULQFLSOHV�WR�ZKLFK�WKH\�VWLFN�HYHQ�LQ�FDVHV�ZKHUH
WKHUH� LV� JRRG� HYLGHQFH� WR� GRXEW� WKH� FDXVDO� PRGHOV���� 7KLV� ODWWHU� FDVH� LV� PXFK

��������������������������������������������������
�� $JDLQ��WKLV�PDNHV�IRU�D�PRUH�§UHDOLVWLF¨�SLFWXUH�RI�WKH�UROH�RI�VFLHQWLVWV�WKDQ�WKH�RQH

RIIHUHG� E\�+DDV�� $V� KH� WHOOV� XV�� WKH� §HSLVWHPLF� FRPPXQLW\�PHPEHUVª� SURIHVVLRQDO
WUDLQLQJ��SUHVWLJH��DQG�UHSXWDWLRQ�IRU�H[SHUWLVH�LQ�DQ�DUHD�KLJKO\�YDOXHG�E\�VRFLHW\�RU
HOLWH� GHFLVLRQ� PDNHUV� DFFRUG� WKHP� DFFHVV� WR� WKH� SROLWLFDO� V\VWHP� DQG� OHJLWLPL]H� ���
WKHLU�DFWLYLWLHV¨��+DDV�����D������

�� &I�� WKH� IROORZLQJ� GHILQLWLRQ� RI� DQ� HSLVWHPLF� FRPPXQLW\�� ,W� LV� D� §NQRZOHGJH�EDVHG
QHWZRUN�RI� VSHFLDOLVWV�ZKR�VKDUH�EHOLHIV� LQ� FDXVH�DQG�HIIHFW� UHODWLRQV��YDOLGLW\� WHVWV�
DQG�XQGHUO\LQJ�SULQFLSOHG�YDOXHV� DQG�SXUVXH� FRPPRQ�SROLF\� JRDOV�� 7KHLU� RULHQWD�
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FORVHU�WR�WKH�KLVWRULFDO�IDFWV��EXW�LW�KDV�RQH�IDWDO�IODZ��,W�FDQQRW�DGHTXDWHO\�H[SODLQ
LQWHUQDWLRQDO�FRRSHUDWLRQ�EHFDXVH�LW�RQO\�IRFXVHV�RQ�§QHXWUDO¨�WHFKQLFDO�RU�VFLHQ�
WLILF�H[SHUW�NQRZOHGJH��(SLVWHPLF�FRPPXQLWLHV�DUH� WKXV�GUDZQ�LQWR� WKH�VWUXJJOH
RI� WKH�FRQWHQGLQJ�FDPSV�IRU�FRPSHWLQJ�SROLF\�JRDOV��7KHLU� IL[HG� LGHRORJLFDO�RUL�
HQWDWLRQV�JXDUDQWHH�WKDW�WKH�WZR�FDPSV�UHPDLQ�VWDEOH�RYHU�ORQJHU�SHULRGV�RI�WLPH�
,Q� WKLV�SODXVLEOH�YHUVLRQ��+DDVªV�PRGHO�FRPHV�FORVH� WR�6DEDWLHUªV� ������� DGYRFDF\
FRDOLWLRQ� IUDPHZRUN�� 7KLV� JHWV�+DDV� LQWR� WURXEOH�� ,QWHUHVW�PHGLDWLRQ� LV� XQOLNHO\� LI
WKH�LGHRORJLFDO�FRPPLWPHQW�RI�WKH�DFWRUV�LV�WRR�KLJK�

� &RPELQLQJ�,QWHUHVWV��,GHDV�DQG�3RZHU

%URDGO\� VSHDNLQJ�� RQH� FDQ�GLVWLQJXLVK�EHWZHHQ� UHGXFWLRQLVW� DQG� LQWHJUDWLYH� DS�
SURDFKHV� WRZDUGV� H[SODLQLQJ� FRRSHUDWLRQ� LQ� WKH� R]RQH� FDVH�� $PRQJ� WKH� UHGXF�
WLRQLVWV��WKHUH�VHHPV�WR�EH�D�JURZLQJ�DZDUHQHVV�WKDW�PRQRFDXVDO�H[SODQDWLRQV�IO\
LQ� WKH� IDFH�RI� HPSLULFDO� HYLGHQFH��ZKLFK�PDNHV� WKHP�DGG�PRUH�YDULDEOHV� �+DDV
������2\H�0D[ZHO� ������ RU� LQWURGXFH� DG�KRF� DUJXPHQWV���� 7KH� LQWHJUDWLYH� DS�
SURDFKHV�ULJKWO\�VHH�WKDW�RQO\�D�FRPELQDWLRQ�RI�LQWHUHVWV��LGHDV�DQG�SRZHU�LV�DEOH
WR�LOOXPLQDWH�WKH�SUREOHP�DW�KDQG��.HRKDQH�2VWURP�������6HEHQLXV�������<RXQJ
������� %XW� KHUH� WKH� SUREOHP� DULVHV� RI� KRZ� WR� LQWHJUDWH� WKHVH� GLIIHUHQW� HOHPHQWV
LQWR�D�FRKHUHQW�ZKROH�

7KH�SUHVHQW�SDSHU�LV�QRW�DQ�H[HUFLVH�LQ�UDWLRQDO�FKRLFH�RU�JDPH�WKHRU\��:KLOH�,�GR
QRW�GHQ\�WKDW�SRVVLEOH�H[SODQDWLRQV�FRXOG�HPHUJH�IURP�VXFK�DSSURDFKHV��,�GR�QRW
WU\� WR� SURYLGH� WKHP���� 5DWLRQDO�FKRLFH� WKHRULHV� VHH� WZR� SRVVLEOH� VROXWLRQV� WR
JOREDO� HFRORJLFDO� SUREOHPV� �FI�� 2VWURP� ������� KLHUDUFKLFDO� IRUFH� �2SKXOV� �����
+DUGLQ� ������ RU� WKH� HVWDEOLVKPHQW� RI� SURSHUW\� ULJKWV� �HVSHFLDOO\� LQ� FDVHV�ZKHUH
WKH� SUREOHP� RI� WKH� FRPPRQV� LV� SUHVHQW�� �'HPVHW]� �������0\� DUJXPHQW� LV� WKDW

��������������������������������������������������
WLRQ�LV�SHUKDSV�EHVW�H[SUHVVHG�LQ�WKH�ZRUGV�RI�RQH�PHPEHU��ZKR�YRLFHG�KLV�ZLOOLQJ�
QHVV�WR�DFFHSW�WKH�©SODXVLELOLW\�RI�D�FDXVDO�OLQN�ZLWKRXW�FHUWDLQW\ª¨��+DDV�����E�����¥
������ ,Q� DQRWKHU� SODFH� +DDV� ZULWHV�� §%HFDXVH� RI� WKHLU� HQYLURQPHQWDO� YDOXHV�� WKH
PHPEHUV�RI�WKH�JURXS�DGYRFDWHG�DQWLFLSDWRU\�DFWLRQ�GHVSLWH�WKH�UDQJH�RI�XQFHUWDLQ�
WLHV¨��+DDV������������

�� 6SULQ]�9DDKWRUDQWD� ����������� HQFRXQWHU� WKH� RGGLW\� WKDW� FHQWUDO� DFWRUV� �WKH�8QLWHG
6WDWHV�DQG�*HUPDQ\��GR�QRW�FRQIRUP�WR�WKHLU�PRGHO�SUHGLFWLRQV��7KHLU�UHDFWLRQ��KRZ�
HYHU�� LV� QRW� WR� UHYLVH� WKHLU�PRGHO�� EXW� WR� LQWURGXFH� WKH� DUJXPHQW� WKDW� WKH�GHYHORS�
PHQW�RI�QHZ�WHFKQRORJ\�DFFRXQWV�IRU�WKLV�GLYHUJHQFH�

�� $Q\�VXFK�DWWHPSW�ZRXOG�KDYH�WR�VROYH�WKH�SUREOHP�RI�SUHIHUHQFH�FKDQJH�GXULQJ�LQ�
WHUDFWLRQ��ZKLFK�LV�DQ�H[WUHPHO\�GLIILFXOW�WDVN��§8QFHUWDLQW\�DQG�VWUDWHJLF�LQWHUDFWLRQ�
WDNHQ�VHSDUDWHO\��FUHDWH�SUREOHPV�IRU�UDWLRQDO�EHOLHI�IRUPDWLRQ��:KHQ�ERWK�DUH�SUHV�
HQW��WKH\�ZUHDN�KDYRF¨��(OVWHU�����������
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QHLWKHU�PDUNHW�QRU�KLHUDUFK\�FDQ�EH�H[SHFWHG�WR�VROYH�JOREDO�HFRORJLFDO�SUREOHPV�
,QVWHDG�� ,� DUJXH� WKDW�SROLF\�QHWZRUNV�SOD\�D�GHFLVLYH� UROH� LQ� LQWHUQDWLRQDO� FRRS�
HUDWLRQ�DQG�UHJXODWLRQV��7KH\�DUH�DEOH�WR�PRELOL]H�DFWRUV�DQG�UHVRXUFHV�� ,Q�FDVHV
ZKHUH� XQFHUWDLQWLHV� ORRP� ODUJH�� V\PEROLF� DQG� FRJQLWLYH� UHVRXUFHV� DUH�PRVW� LP�
SRUWDQW��$PRQJ� WKHP�� SUREOHP�GHILQLWLRQV� DQG� VROXWLRQV� FDQ� IXQFWLRQ� DV� VWUXF�
WXULQJ� FRUHV� LQ� D� VRFLDO� DQG�SROLWLFDO� FRQWURYHUV\��8QGHU� FRQGLWLRQV� RI� KLJK�XQ�
FHUWDLQW\�WKH\�KDYH�WKH�SRZHU�WR�SUHVWUXFWXUH�D�FRQIOLFW�DQG�WR�DFFRPSOLVK�D�YLU�
WXDO�JURXSLQJ�RI�SRWHQWLDO�DOOLHV��ZKLFK�FDQ�EH�UHDOL]HG�LQ�WKH�FRXUVH�RI�WKH�SROLF\
SURFHVV���7KH�UHFHQW�GHEDWH�KDV�UDQNHG�WKHVH�XQGHU�WKH�KHDGLQJ�RI�LGHDV��VHH��IRU
H[DPSOH��*ROGVWHLQ�.HRKDQH� �������$V�5LVVH�.DSSHQ� ULJKWO\�SRLQWV� RXW�� §LGHDV
GR�QRW�IORDW�IUHHO\¨�EXW�DUH�PRELOL]HG�E\�QHWZRUNV��5LVVH�.DSSHQ��������,W�LV�RIWHQ
REVHUYHG� WKDW� XQGHU� FRQGLWLRQV� RI� KLJK� XQFHUWDLQW\� UHOHYDQW� DFWRUV� LQ� D� SROLF\
ILHOG�FODLP�VFLHQWLILF�HYLGHQFH�IRU�WKHLU�SUHIHUUHG�RSWLRQV��2QO\�E\�WKLV�WRNHQ�FDQ
VFLHQFH� DFKLHYH� VXFK� D� SURPLQHQW� SODFH� LQ� SROLWLFDO� FRQWURYHUVLHV�� 7KH� FRQVH�
TXHQFH�LV�WKDW�WKH�DFWRUV�LQYROYHG�PDNH�D�SUHFRPPLWPHQW��7KH\�ELQG�WKHLU�IXWXUH
RSWLRQV�WR�WKH�RXWFRPH�RI�VFLHQWLILF�UHVHDUFK��VRPHWLPHV�ZLWKRXW�FRQVLGHULQJ�WKDW
WKLV�RXWFRPH�FRXOG�EH�XQSOHDVDQW�IRU�WKHP�

,Q�FODLPLQJ�WKDW�WKH�LQVWLWXWLRQDO�IRUP�RI�WKH�QHWZRUN�H[SODLQV�WKH�ZKROH�SURFHVV�
,�KDYH�WR�VKRZ�DW�OHDVW�WZR�WKLQJV��ILUVW��ZK\�LQWHUHVWV��SRZHU�RU�NQRZOHGJH�SHU�VH
ZHUH�QRW�VWUXFWXUDO�YDULDEOHV�DQG��VHFRQGO\��KRZ�QHWZRUNV�OHG�WR�WKH�HPHUJHQFH
RI�VXUSULVLQJ�FRRSHUDWLRQ��$V�UHJDUGV�WKH�ILUVW�SRLQW��<RXQJ�ULJKWO\�REVHUYHG�WKDW
HDFK�RI�WKHVH�§FDSWXUHV�VRPH�LPSRUWDQW�IHDWXUHV�RI�UHDOLW\�EXW�QRQH�RIIHUV�D�VDWLV�
IDFWRU\� DFFRXQW� RI� WKH� IXOO� UDQJH� RI� REVHUYDEOH� SKHQRPHQD¨� �<RXQJ� �����������
:KHUH� VFKRODUV� KDYH� VHW� WKHPVHOYHV� WKH� WDVN� RI� FRPELQLQJ� WKHVH� IDFWRUV�� �+DDV
������0D[ZHOO�:HLQHU�������5RZODQGV������� WKH\�HQG�XS�ZLWK�DQ�DGGLWLYH�DS�
SURDFK��WKHUHE\�OHDYLQJ�WKH�WKHRUHWLFDO�VWDWXV�RI�WKH�H[SODQDWLRQ�LQ�OLPER��,Q�FRQ�
WUDVW��,�WU\�WR�GHYLVH�D�G\QDPLF�PRGHO�LQ�6HFWLRQ���LQ�ZKLFK�SRZHU��LQWHUHVWV�DQG
LGHDV�FDQ�EH�EURXJKW�WRJHWKHU�LQ�D�PRUH�FRKHUHQW�ZD\��7KLV�PRGHO�ZLOO�EH�DSSOLHG
WR� WKH� SUHVHQW� FDVH� LQ� 6HFWLRQ� ��� VKRZLQJ� KRZ� FRRSHUDWLRQ� FRXOG� LQ� IDFW� FRPH
DERXW�

��� ,QWHUHVWV

&RQWUDU\�WR�RWKHU�DXWKRUV��,�GR�QRW�WU\�WR�RIIHU�DQ�H[SODQDWLRQ�LQ�ZKLFK�HFRQRPLF
SUHIHUHQFHV�RI�LQGXVWU\�SOD\�D�NH\�UROH�LQ�WKH�HPHUJHQFH�RI�LQWHUQDWLRQDO�FRRSHUD�
WLRQ���� ,QVWHDG�� ,� VWDUW�ZLWK� WKH� UROH� RI� LQWHUHVW� RUJDQL]DWLRQ�� ,I� RQH� ORRNV� DW� WKH

��������������������������������������������������
�� 0D[ZHOO�:HLQHU���������2\H�0D[ZHOO���������5RZODQGV���������1R�GRXEW��WKH�SUHI�

HUHQFH�FKDQJH�RI�'X�3RQW�ZDV�RQH�RI�WKH�GHFLVLYH�SRLQWV�LQ�WKH�FKDLQ�RI�HYHQWV��+RZ�
HYHU�� WKLV� ZDV� UDWKHU� EURXJKW� DERXW� E\� WKH� PRELOL]LQJ� IRUFH� RI� WKH� SUR�UHJXODWLRQ
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GLVWULEXWLRQ� RI� FRVWV� DQG� EHQHILWV�� RQH� FDQ� GLVWLQJXLVK� DORQJ� WZR� GLFKRWRPRXV
GLPHQVLRQV��QDPHO\�FRQFHQWUDWLRQ�DQG�GLVSHUVLRQ��$�FURVV�WDEXODWLRQ�\LHOGV�IRXU
LGHDO�W\SLFDO�FDVHV��ZKLFK�GHQRWH�IRXU�W\SHV�RI�UHJXODWRU\�SROLF\��:LOVRQ�������FI�
7DEOH����

����,I�FRVWV�DQG�EHQHILWV�DUH�ZLGHO\�GLVSHUVHG��D�PDMRULW\�SROLF\�LV�PRVW�OLNHO\��7KLV
SROLF\�QHHG�QRW��KRZHYHU��OHDG�WR�UHJXODWLRQV��$Q�LPSRUWDQW�SUHFRQGLWLRQ�LV�WKDW
WKH�LVVXH�JHWV�RQWR�WKH�SROLWLFDO�DJHQGD�DQG�WKDW�WKH�SURSRVHG�UHJXODWLRQV�DUH�QRW
FRQWHVWHG�� ���� ,I� EHQHILWV� DUH� VSUHDG�ZLGHO\�� EXW� WKH� FRVWV� FRQFHQWUDWHG�ZLWKLQ� D
VPDOO�JURXS��WKH�SRZHU�RI�WKH�ODWWHU�XVXDOO\�SUHYDLOV�XQOHVV�VRPHRQH�WDNHV�WKH�LV�
VXH�XS�DQG�ILJKWV�IRU�LW��7KLV�FDQ�EH�VLQJOH�DFWRUV��OLNH�SROLF\�HQWUHSUHQHXUV��SXEOLF
LQWHUHVW�JURXSV�RU�SROLF\�QHWZRUNV��,�FDOO�WKHP�VSHDNHUV�RU�DGYRFDWHV��������,I�EHQH�
ILWV�DUH�FRQFHQWUDWHG�DQG�FRVWV�DUH�VKDUHG�E\�PDQ\��ZH�JHW�D�SROLF\�RI�FOLHQWHOLVP�
VLQFH� D� VPDOO� QXPEHU� RI� ZHOO�RUJDQL]HG� JURXSV� SURILW� IURP� WKH� UHJXODWLRQ
ZKHUHDV� WKH� SXEOLF� DW� ODUJH� KDV� OLWWOH� LQFHQWLYH� WR� PRELOL]H�� ���� ,QWHUHVW� JURXSV
HPHUJH�DURXQG�VSHFLDO�LQWHUHVWV�LQ�FDVHV�ZKHUH�ERWK�EHQHILWV�DQG�FRVWV�DUH�VKDUHG
E\�RQO\�D�IHZ��,Q�WKLV�FDVH�RQH�JURXS�LQ�VRFLHW\�JHWV�VXEVLG\�SD\PHQWV�DW�WKH�H[�
SHQVH�RI�DQRWKHU�JURXS�

��������������������������������������������������
QHWZRUN��QRW�E\�DQ�HQGRJHQRXV�SURFHVV� �VHH�EHORZ���7KH� WUXLVP�WKDW� WKHUH�DUH�HFR�
QRPLF�UHDVRQV�IRU�HYHU\�SUHIHUHQFH�FKDQJH�RI�LQGXVWU\�LV�QR�FRPIRUW��,W�LV�PHUHO\�EDG
IXQFWLRQDOLVP�

�� 0LFKDHO�7D\ORU�GHILQHV�WKH�UROH�RI�SROLF\�HQWUHSUHQHXUV�DV�IROORZV��§,Q�ZKDW�VHQVH�GR
SROLWLFDO� HQWUHSUHQHXUV� RU� OHDGHUV� ©VROYHª� RU� UHPRYH� FROOHFWLYH� DFWLRQ� SUREOHPV"� ,Q
JHQHUDO�� WR� VROYH� RU� UHPRYH� D� FROOHFWLYH� DFWLRQ� SUREOHP� KH� RU� VKH� PXVW� RI� FRXUVH
FKDQJH� LQGLYLGXDO� SUHIHUHQFHV� �RU� PRUH� JHQHUDOO\� DWWLWXGHV��� RU� FKDQJH� EHOLHIV
�LQFOXGLQJ�H[SHFWDWLRQV��RU�LQMHFW�UHVRXUFHV��YHU\�SUREDEO\�NQRZOHGJH��RU�QHZ�WHFK�
QRORJ\�� OLNH�JXQV�� LQWR� WKH�JURXS�VR�DV� WR�PDNH� LWV�PHPEHUVª� HIIRUWV�PRUH�SURGXF�
WLYH¨��7D\ORU������������6HH�EHORZ�IRU�WKH�SURYLVLRQ�RI�§JXQV�¨�,W�VKRXOG�EH�QRWHG�WKDW
WKLV�GHILQLWLRQ�RI�SROLF\�HQWUHSUHQHXUV�GLIIHUV�IURP�.LQJGRQªV���������ZKLFK�LV�ZK\�,
FKRVH�WKH�WHUP�§VSHDNHU¨�DV�D�PRUH�JHQHULF�WHUP�

Table 2 Typology of Interest Organization

Costs

Diffuse Concentrated

Diffuse Majority policy Policy entrepreneurs

Concentrated Clientelism Interest groups

Cf. Wilson (1980)

Benefits
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$ERYH�,�DUJXHG�WKDW�WKH�R]RQH�OD\HU�LV�D�FRPPRQ�SRRO�UHVRXUFH�ZKLFK�FDQ�RQO\�EH
SURWHFWHG�E\�VSHDNHUV�ZKR�UHSUHVHQW�GLIIXVH�LQWHUHVWV�� ,Q�WKHLU�DEVHQFH��ZH�KDYH
WR�DVVXPH�DV�D�QXOO�K\SRWKHVLV�WKH�SUHYDOHQFH�RI�ZHOO�RUJDQL]HG�LQWHUHVW�JURXSV�

��� ,GHDV

7KH� DQDO\VLV� RI� WKH� LQWHUHVW� GLPHQVLRQ�GRHV� QRW� JXDUDQWHH� WKDW� SROLF\� HQWUHSUH�
QHXUV� ZLOO� EH� DURXQG� IRU� DQ\� VSHFLILF� LVVXH�� PXFK� OHVV� WKDW� WKH\� ZLOO� ZLQ� RXW
DJDLQVW�LQGXVWU\��7KH�UHDVRQ�WKH\�GR�HPHUJH�DQG�FDQ�EH�VXFFHVVIXO�DW�WLPHV�KDV�WR
GR�ZLWK�D� VHFRQG�FKDUDFWHULVWLF�RI� WKH�SROLF\� ILHOG�� WKH� UROH�RI� LGHDV� LQ�GHFLVLRQV
XQGHU�XQFHUWDLQW\��3ROLF\�HQWUHSUHQHXUV�DUH�DEOH�WR�LQMHFW�V\PEROLF�UHVRXUFHV�LQWR
WKH�SROLF\�SURFHVV��WKXV�PDQLSXODWLQJ�WKH�EHKDYLRU�RI�GHFLVLRQ�PDNHUV��/DX�HW�DO�
VHH� LQ� WKH�XVH�RI� LQWHUSUHWDWLRQV� WKH�PRVW� IUHTXHQW�PRGH�RI�PDQLSXODWLRQ� LQ� WKH
SROLF\� SURFHVV�� §7KH� DLP�RI� HDFK� LQWHUSUHWDWLRQ� LV� WR� HPSKDVL]H� D� GLPHQVLRQ� RI
MXGJPHQW�WKDW�ZLOO�OHDG�SHRSOH�WR�SUHIHU�RQH�SROLF\�SURSRVDO�RYHU�FRPSHWLQJ��DO�
WHUQDWLYH�SURSRVDOV�¨��

8QGHU� FRQGLWLRQV� RI� XQFHUWDLQW\�� LGHDV� IDFLOLWDWH� DFWRUVª� VHOHFWLRQ� IURP� DPRQJ
SUREOHP�GHILQLWLRQV�DQG�VROXWLRQV�� ,GHDV� FDQ�SOD\�D�SDVVLYH�RU�DFWLYH� UROH��7KH\
SOD\�D�PRUH�SDVVLYH�UROH��D��ZKHQ�XVHG�DV�SRVW�KRF�OHJLWLPDWLRQV�RI�GHFLVLRQV��DV
WKH� JDUEDJH� FDQ� PRGHO� H[HPSOLILHV���� RU� �E�� ZKHQ� WKH\� ILJXUH� FRQVSLFXRXVO\
�§IRFDO� SRLQWV¨� >6FKHOOLQJ� ����@�� DQG� FKDQQHO� WKH� SURFHVV� LQ� D� FHUWDLQ� GLUHFWLRQ�
7KH\�SOD\�DQ�DFWLYH�UROH�ZKHQ�WKH\�VHUYH�DV�UHVRXUFHV�IRU�WKH�FRQWHQGLQJ�FDPSV�

��� 3RZHU

$V� RQH� RI� WKH� SURSRQHQWV� RI� WKH� §UHDOLVW� VFKRRO¨� KDV� ULJKWO\� SRLQWHG� RXW�
§NQRZOHGJH�DORQH�LV�QHYHU�HQRXJK�WR�H[SODLQ�HLWKHU�WKH�FUHDWLRQ�RU�WKH�IXQFWLRQ�
LQJ�RI�D�UHJLPH��,QWHUHVWV�DQG�SRZHU�FDQQRW�EH�EDQLVKHG��%XW�NQRZOHGJH�DQG�XQ�
GHUVWDQGLQJ�FDQ�DIIHFW� UHJLPHV�� ,I� UHJLPHV�PDWWHU�� WKHQ�FRJQLWLYH�XQGHUVWDQGLQJ
FDQ�PDWWHU�DV�ZHOO¨��.UDVQHU�����E��������7KH�DFNQRZOHGJPHQW�RI�WKH�UROH�RI�LGHDV
IURP�VRPHRQH�ZKR�XVXDOO\�IRFXVHV�RQ�SRZHU�EDVHG�H[SODQDWLRQV�RI�LQWHUQDWLRQDO
FRRSHUDWLRQ� LV�YDOXDEOH� �LI� LURQLF��� DV� LV� WKH� IDFW� WKDW�RQH�RI� WKH� IRUHPRVW�SURSR�

��������������������������������������������������
�� /DX�HW�DO���������������1HJRWLDWLRQ�WKHRU\��WRR��VWUHVVHV�WKLV�SRLQW��VHH�6HEHQLXV��������

7KHVH�DSSURDFKHV�DUH�EDVHG�RQ�6FKDWWVFKQHLGHUªV�QRWLRQ�RI�PRELOL]DWLRQ�RI�ELDV�DQG
UHODWHG�ZRUN�E\�%DFKUDFK�%DUDW]��������DQG�/XNHV��������

�� &RKHQ�0DUFK�2OVHQ���������)RU�DQ�DSSOLFDWLRQ�RI�WKLV�PRGHO�WR�WKH�FDVH�RI�FOLPDWH
FKDQJH��VHH�+DUW�9LFWRU��������
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QHQWV� RI� D� NQRZOHGJH�EDVHG� H[SODQDWLRQ� LQYRNHV� HOHPHQWV� RI� ERWK� SRZHU�� DQG
LQWHUHVW�EDVHG� DSSURDFKHV� �+DDV� �������%XW�KRZ�FDQ�RQH� LQFRUSRUDWH� WKH�SRZHU
GLPHQVLRQ�LQWR�WKH�SURSRVHG�IUDPHZRUN"�7R�DQWLFLSDWH�P\�DQVZHU�WR�WKLV�TXHV�
WLRQ� �ZKLFK�ZLOO� EH�GHYHORSHG� DW� JUHDWHU� OHQJWK� LQ� WKH�QH[W� VHFWLRQ��� RXW� RI� WZR
FRPSHWLQJ�SROLF\�QHWZRUNV�RQH�JDLQHG�KHJHPRQ\�RYHU�WKH�RWKHU��,�ZLOO�DUJXH�WKDW
WUDQVQDWLRQDO�SROLF\�QHWZRUNV�DUH�WKH�QHFHVVDU\�FRQGLWLRQ�IRU�LQWHUQDWLRQDO�FRRS�
HUDWLRQ�LQ�SROLF\�ILHOGV�LQ�ZKLFK�GLIIXVH�LQWHUHVWV�DQG�KLJK�XQFHUWDLQW\�KDYH�WR�EH
GHDOW�ZLWK��8QOLNH�D�FRJQLWLYH�H[SODQDWLRQ��WKH�PRVW�SURPLVLQJ�PHFKDQLVP�WR�H[�
SODLQ� KHJHPRQ\� LV� WKH�ZLQQLQJ� RI� UHVRXUFHV� RU� DFWRUV� IURP� WKH� FRPSHWLQJ� QHW�
ZRUN��2QFH�KHJHPRQ\�LV�DFKLHYHG��WKH�KLJK�LGHRORJLFDO�FRPPLWPHQW�LV�QR�ORQJHU
DQ� REVWDFOH� WR� FRRSHUDWLRQ� EXW� DQ� HQDEOLQJ� GHYLFH�� ,W� DFFRXQWV� IRU� WKH� IDFW� WKDW
FRQFHVVLRQV�FDQ�EH�PDGH�ZKLFK�ZRXOG�QRW�FRPH�IRUZDUG�LI�SXUHO\�HFRQRPLF�UHD�
VRQV�ZHUH�WR�XQGHUOLH�WKH�UDQJH�RI�SUHIHUHQFHV�

� 6HOI�UHLQIRUFLQJ�1HWZRUNV

2QH� RI� WKH� UHTXLUHPHQWV� RI� PRGHO� FRQVWUXFWLRQ� LV� FHUWDLQO\� SDUVLPRQ\�� &RQ�
IURQWHG�ZLWK�D����\HDU�SURFHVV�� WKH�PRGHO�VKRXOG�EH�DEOH� WR� LQFRUSRUDWH� WKH�KLV�
WRULFDO�G\QDPLF�RI�WKH�SURFHVV��\HW�UHPDLQ�VXIILFLHQWO\�VLPSOH��7KH�VHOI�UHLQIRUFLQJ
G\QDPLF�RI�WKH�RQH�QHWZRUN�DQG�WKH�VHOI�GHIHDWLQJ�G\QDPLF�RI�WKH�RWKHU�H[SODLQ
WKH� LQWHUQDWLRQDO� FRRSHUDWLRQ� LQ� D� VXIILFLHQWO\� SDUVLPRQLRXV�ZD\�ZLWKRXW� VDFUL�
ILFLQJ� WKH�KLVWRULFDO�GDWD� LQ� D� UXVK� IRU�PRQRFDXVDO� H[SODQDWLRQV��0\� LQVSLUDWLRQ
IRU�VXFK�D�PRGHO�FRPHV�IURP�0DUX\DPDªV�QHJDWLYH�DQG�SRVLWLYH�IHHGEDFN�ORRSV�
7KH� IRUPHU� DUH� GHYLDWLRQ�PLQLPL]LQJ� IHHGEDFN� SURFHVVHV�� WKH� ODWWHU� GHYLDWLRQ�
DPSOLI\LQJ�SURFHVVHV����,Q�SRVLWLYH�IHHGEDFN�ORRSV�LQLWLDO�FRQGLWLRQV�DQG�LQWHUQDO
IHHGEDFN� DUH� WKH� WZR� GHWHUPLQDQWV� IRU� WKH� IXWXUH� GHYHORSPHQW� RI� WKH� V\VWHP�
6XFK�SURFHVVHV�DUH�WR�EH�IRXQG�LQ�QDWXUH�DQG�VRFLHW\�DOLNH��$Q�H[DPSOH�IRU�D�QDWX�
UDO�SRVLWLYH�IHHGEDFN�ORRS�LV�WKH�ZHDWKHULQJ�RI�D�URFN��ZKHUH�D�§VPDOO�FUDFN�LQ�D
URFN�FROOHFWV�VRPH�ZDWHU��7KH�ZDWHU�IUHH]HV�DQG�PDNHV�WKH�FUDFN�ODUJHU��$�ODUJHU
FUDFN� FROOHFWV� PRUH� ZDWHU�� ZKLFK� PDNHV� WKH� FUDFN� VWLOO� ODUJHU¨� �0DUX\DPD
������������ ([DPSOHV� IURP� WKH� VRFLDO� VFLHQFHV� DUH� DOVR�ZHOO� NQRZQ�� ZKHUH� WKH\
KDYH� EHHQ� GHYHORSHG� LQ� HFRQRPLFV� DQG� VRFLRORJ\� �$UWKXU� ������ 'DYLG� �����
0HUWRQ�������0\UGDO�������7LQEHUJHQ�3RODN��������2IWHQ�WKHVH�SURFHVVHV�DUH�OD�

��������������������������������������������������
�� 0DUX\DPD���������0DUX\DPDªV�GLVWLQFWLRQ�GHSDUWHG�IURP�WKH�FRPPRQ�YLHZ��ZKLFK

FRQFHQWUDWHG�RQ�QHJDWLYH�IHHGEDFN�ORRSV��WKH�WKHUPRVWDW�ZDV�WKH�JOREDO�PRGHO�RI�WKLV
YLHZ��� $FFRUGLQJ� WR� KLP�� WKLV� §ILUVW� F\EHUQHWLFV¨� �EDVHG� RQ� QHJDWLYH� IHHGEDFN� RU
§GHYLDWLRQ�FRXQWHUDFWLQJ�PXWXDO�FDXVDO�SURFHVVHV¨��H[FOXGHG�WKH�HTXDOO\�LQWHUHVWLQJ
PHFKDQLVP�RI�GHYLDWLRQ�DPSOLI\LQJ�SURFHVVHV��WKXV�ODEHOHG�§VHFRQG�F\EHUQHWLFV¨��
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EHOHG�SDWK�GHSHQGHQW�� OLNH�PXWXDO�SRVLWLYH� IHHGEDFN� ORRSV�� WKH\�DUH�PRUSKRJH�
QHWLF�SURFHVVHV�ZKLFK�DUH�QRW�GHWHUPLQHG�E\�RXWVLGH�IDFWRUV��,Q�FRQWUDGLVWLQFWLRQ
WR� DQ� LQIOXHQWLDO� SKLORVRSKLFDO� WUDGLWLRQ�� 0DUX\DPD� GHYHORSV� WKH� WKHRUHP� WKDW
VLPLODU� LQLWLDO�FRQGLWLRQV�FDQ�OHDG�WR�GLVVLPLODU�SURGXFWV��VLQFH�GLIIHUHQW�HQGRJH�
QRXV�SURFHVVHV�FUHDWH�DQ� LQWHUQDO�RUGHU�RI� WKHLU�RZQ��DQG�FDQ�HYHQ�FRQVWUXFW�DQ
HQYLURQPHQW�RI�WKHLU�RZQ���

6RFLDO� IHHGEDFN� ORRSV� DUH� VLPLODU� WR� QDWXUDO� IHHGEDFN� SURFHVVHV�� EXW� QHHG� VRPH
PRGLILFDWLRQ��0D\QW]��������7KH\�DUH�FKDUDFWHUL]HG�E\�FLUFXODU�VWLPXODWLRQ�RI�DF�
WRUV� DQG� WKHLU� PRWLYDWLRQV�� 6XFK� SURFHVVHV� SURGXFH� UHVXOWV� ZKLFK� DUH� XVHG� IRU
WKHLU�RZQ�SHUSHWXDWLRQ�DQG��ZKDW�LV�PRUH��WKH\�WHQG�WR�LQYROYH�RWKHU�DFWRUV�IURP
WKHLU� HQYLURQPHQW�� 6XFK� DFWRUV�PD\� EH� GUDZQ�ZLOO\�QLOO\� LQWR� WKH� G\QDPLFV� RI
QHWZRUNV� ZKLFK� RSHUDWH� RQ� WKH� EDVLV� RI� VHOI�UHLQIRUFLQJ� IHHGEDFN� ORRSV� �FI�
0D\QW]�1HGHOPDQQ�������

��� 1HWZRUN�'\QDPLFV

7KH� FLUFXODU�PRWLYDWLRQDO� VWLPXODWLRQ� RI� VRFLDO� DFWRUV� LV� RQH� RI� WKH� RXWVWDQGLQJ
IHDWXUHV�RI�FRQWURYHUVLHV��$�QHWZRUN�PD\�PRELOL]H�UHVRXUFHV�DQG�WKXV�DWWUDFW�QHZ
DOOLHV�RU�YLFH�YHUVD����2QH�FDQ�GLVWLQJXLVK�IRXU�PHFKDQLVPV�RI�QHWZRUN�JURZWK�

�� $�QHWZRUN�JDLQV�D�QHZ�DOO\�ZKLFK�OHDGV�WR�WKH�JURZWK�RI�WKH�QHWZRUN�
�� $�QHWZRUN�PRELOL]HV� D� QHZ� UHVRXUFH�ZKLFK� OHDGV� WR� WKH� JURZWK� RI� WKH� QHW�

ZRUN�
�� $�QHWZRUN�PRELOL]HV�D�QHZ�DOO\�ZKLFK�FDUULHV�D�QHZ�UHVRXUFH�ZKLFK�OHDGV�WR

WKH�JURZWK�RI�WKH�QHWZRUN�
�� $�QHWZRUN�PRELOL]HV� D� QHZ� UHVRXUFH�ZKLFK� OHDGV� WR� WKH� HQUROOPHQW� RI� QHZ

DOO\�ZKLFK�LQ�WXUQ�OHDGV�WR�WKH�JURZWK�RI�WKH�QHWZRUN�

$W�WKH�KHDUW�RI�WKHVH�PHFKDQLVPV�OLHV�WKH�FUHGLELOLW\�RI�D�QHWZRUNªV�SROLF\�JRDOV��D
QHWZRUN�LV�DEOH�WR�DWWUDFW�DOOLHV�LI� WKH\�FDQ�EH�FRQYLQFHG�WKDW�WKH�FDVH�LQ�SRLQW� LV
VRXQG��7KLV�EHOLHI�FDQ�GHSHQG�ERWK�RQ�WKH�QXPEHU�DQG�UHSXWDWLRQ�RI�WKH�DFWRUV�DO�
UHDG\�HQUROOHG�DQG�RQ�WKH�QDWXUH�RI�WKH�UHVRXUFHV��7KHUHIRUH��LW�LV�RI�YLWDO�LPSRU�
WDQFH�IRU�WKH�QHWZRUN�WR�PRELOL]H�UHVRXUFHV�VLQFH�WKLV�ZLOO�LQFUHDVH�WKH�OLNHOLKRRG
RI�DWWUDFWLQJ�PRUH�DOOLHV��6LQFH�WKH�V\PEROLF�YDOXH�RI�UHVRXUFHV�LV�FULWLFDO��PDWHULDO

��������������������������������������������������
�� §$�VDFUHG�ODZ�RI�FDXVDOLW\� LQ� WKH�FODVVLFDO�SKLORVRSK\�VWDWHG�WKDW�VLPLODU�FRQGLWLRQV

SURGXFH�VLPLODU�HIIHFWV��&RQVHTXHQWO\��GLVVLPLODU�UHVXOWV�ZHUH�DWWULEXWHG�WR�GLVVLPLODU
FRQGLWLRQV�� 0DQ\� VFLHQWLILF� UHVHDUFKHUV� ZHUH� GLFWDWHG� E\� WKLV� SKLORVRSK\¨
�0DUX\DPD������������

�� ,Q�ZKDW�IROORZV�,�IRFXV�RQ�SRVLWLYH�IHHGEDFN�ORRSV��$OO�,�VD\�DSSOLHV��FHWHULV�SDULEXV�
WR�QHJDWLYH�IHHGEDFN�ORRSV�DV�ZHOO�
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UHVRXUFHV�DUH�W\SLFDOO\�XVHG�WR�SURGXFH�V\PEROLF�UHVRXUFHV��0RQH\�GRHV�QRW�HQ�
KDQFH�WKH�FUHGLELOLW\�RI�D�FODLP��LI�DQ\WKLQJ�� LW� LV�FRXQWHUSURGXFWLYH���EXW� WKH�DV�
VHUWLRQ�RI�D�OLNHO\�KD]DUG�GRHV��LI�SODXVLEOH�UHDVRQV�FDQ�EH�JLYHQ����7KLV�LQGLFDWHV
WKDW�PDWHULDO� UHVRXUFHV� VHUYH� DV� LQSXW� LQWR� D� SURFHVV� �VFLHQWLILF� UHVHDUFK��ZKLFK
SXWV�RXW�QRQ�PDWHULDO�JRRGV��,W�DOVR�LQGLFDWHV�WKDW�FRXQWULHV�ZLWKRXW�WKH�PDWHULDO
LQIUDVWUXFWXUH�WR�FRQGXFW�VFLHQWLILF�UHVHDUFK�LQ�D�FRPSHWLWLYH�ZD\�DUH�XQOLNHO\�WR
FRQWULEXWH�V\PEROLF�UHVRXUFHV�WR�WKH�FRQWURYHUV\�

7KH� JURZWK� SURFHVVHV� OLVWHG� DERYH� FDQ� EH� OLQHDU� RU� QRQ�OLQHDU�� &DVHV� RI� OLQHDU
QHWZRUN� JURZWK� DUH� FDVHV� LQ�ZKLFK� D� FRQVWDQW� QXPEHU� RI� DOOLHV� �RU� RI� QHZ� UH�
VRXUFHV��DUH�PRELOL]HG�ZLWKLQ�D�JLYHQ�SHULRG�RI�WLPH��&DVHV�RI�QRQ�OLQHDU�JURZWK
DUH�FDVHV�LQ�ZKLFK�GLIIHULQJ�QXPEHUV�RI�QHZ�DFWRUV��RU�RI�QHZ�UHVRXUFHV��DUH�DW�
WUDFWHG��*UDQRYHWWHU�������

7KLV�GHVFULEHV�WKH�JHQHUDO�PHFKDQLVPV�RI�WKH�QHWZRUN�G\QDPLFV��,Q�FDVHV�OLNH�WKH
RQH�XQGHU�FRQVLGHUDWLRQ��ZKHUH�V\PEROLF�UHVRXUFHV�DUH�GHFLVLYH��VFLHQFH�DQG�WKH
SXEOLF� FDQ� EH� LQIOXHQWLDO�� 6SHDNHUV� RU� DGYRFDWHV� PD\� PRELOL]H� DFWRUV� DQG� UH�
VRXUFHV�RU�WXUQ�FRQWLQJHQW�HYHQWV�LQWR�V\PEROLF�UHVRXUFHV��$V�VRRQ�DV�WKH�UHSUH�
VHQWDWLRQ�RI�GLIIXVH�LQWHUHVWV�LV�PDGH�E\�VXFK�DGYRFDWHV��RUJDQL]HG�LQWHUHVWV�KDYH
WR�EH�UHSUHVHQWHG�E\�DGYRFDWHV��WRR��%\�WKLV�WRNHQ��WKH�VWUXFWXUDO�DGYDQWDJH�RI�RU�
JDQL]HG�LQWHUHVWV�LV�UHODWLYL]HG��$V�0DMRQH�SRLQWHG�RXW�

%HFDXVH�SROLF\�LV�PDGH�RXW�RI�ODQJXDJH��DUJXPHQWV�DUH�XVHG�DW�HYHU\�VWDJH�RI�WKH
SURFHVV�� (YHU\�SROLWLFLDQ�XQGHUVWDQGV� WKDW� LGHDV� DQG� DUJXPHQWV� DUH� QHHGHG�QRW
RQO\� WR� FODULI\� KLV� SRVLWLRQ� ZLWK� UHVSHFW� WR� DQ� LVVXH�� EXW� WR� EULQJ� RWKHU� SHRSOH
DURXQG� WR� KLV� SRVLWLRQ�� (YHQ�ZKHQ� D� SROLF\� LV� EHVW� H[SODLQHG� E\� WKH� DFWLRQV� RI
JURXSV�VHHNLQJ�VHOILVK�JRDOV��WKRVH�ZKR�VHHN�WR�MXVWLI\�WKH�SROLF\�PXVW�DSSHDO�WR
WKH�LQWHOOHFWXDO�PHULWV�RI�WKH�FDVH���0DMRQH������

,Q� WKH� SXEOLF� GHEDWH�� DUJXPHQWV� DUH� FRPSHOOHG� WR� SUHVHQW� WKHPVHOYHV� LQ� VXFK� D
ZD\� WKDW� WKH\� DUH� XQLYHUVDOO\� DFFHSWDEOH�� 7KH� TXHVW� IRU� VFLHQWLILF� FHUWDLQW\� �WKH
§ZDLW�DQG�VHH¨� DSSURDFK�� DQG� WKH� SUHFDXWLRQDU\� SULQFLSOH� DUH� PRVW� SURPLQHQW
DPRQJ�WKHP�

��������������������������������������������������
�� 2QH�PLJKW�VXVSHFW�D�ELDV�LQ�PHGLD�FRYHUDJH�LQ�IDYRU�RI�FDWDVWURSKLF�HYHQWV�VLQFH�WKH\

DUH� PRUH� DWWUDFWLYH� WKDQ� FRPIRUWLQJ� VWDWHPHQWV�� 7KLV� LQFUHDVHV� WKH� SUREDELOLW\� RI
PRYLQJ�WKH�LVVXH�XS�WKH�SROLWLFDO�DJHQGD�
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��� $QWDJRQLVWLF�6WUXFWXUH

$QRWKHU�SRVVLELOLW\�RI�QRQ�OLQHDU�JURZWK�LV�SURYLGHG�E\�WKH�GXDOLVWLF�VWUXFWXUH�RI
SROLF\� ILHOGV� LQ� ZKLFK� ORQJ�ODVWLQJ� FRQWURYHUVLHV� SHUVLVW�� 7KH� PHFKDQLVP�� SXW
EULHIO\�� LV� WKH�JURZWK�RI�RQH�QHWZRUN�DW� WKH�H[SHQVH�RI� WKH�RWKHU�� ,I� HYHU\�DFWRU
IROORZV�D�WDFLW�DOJRULWKP�OLNH�§,�FKDQJH�P\�SUHIHUHQFH�LI�;�¨�WKHQ�FULWLFDO�WKUHVK�
ROGV�ZLOO�EH�SDVVHG�LI�;��;�PD\�EH�DQ�HYHQW��WKH�DYDLODELOLW\�RI�D�QHZ�UHVRXUFH��RU
WKH�FKDQJH�LQ�WKH�SUHIHUHQFH�RI�DQRWKHU�DFWRU�

,Q�WKLV�FDVH�� WKH�§GHYLDWLRQ¨�RI�D�UHVRXUFH� OHDGV�WR�WKH�HQUROOPHQW�RI�DQ�DFWRU�E\
WKH�ULYDOLQJ�SUR�UHJXODWLRQ�QHWZRUN��DOWKRXJK�WKLV�DFWRU�ZDV�LQLWLDOO\�WHQGLQJ�WR�
ZDUGV� WKH� DQWL�UHJXODWLRQ�QHWZRUN�� 6XFK�PHFKDQLVPV� FDQ�GHFLVLYHO\� FKDQJH� WKH
EDODQFH�RI�SRZHU�EHWZHHQ�QHWZRUNV�� ,Q�VXFK�FDVHV�D� ODUJH�QXPEHU�RI�DFWRUV�DUH
PRELOL]HG�ZKR�KDG�EHHQ�XQGHFLGHG�EHWZHHQ�WKH�WZR��,PDJLQH�PDQ\�DFWRUV�ZKR
DOO�IROORZ�WKH�VDPH�DOJRULWKP��7KH�DOJRULWKP�ZLOO�EH�WKH�VDPH�LI�WKH�GHILQLWLRQ�RI
WKH�VLWXDWLRQ�LV�FRQVLVWHQWO\�VKDUHG�E\�WKH�UHOHYDQW�DFWRUV��,I�RQH�VLGH�VXFFHHGV�LQ
ZLQQLQJ� RYHU� UHVRXUFHV� RU� DOOLHV� IURP� WKH� DGYHUVDU\� DOOLDQFH�� WKH� IHHGEDFN� FDQ
WXUQ�LQWR�D�FKDLQ�UHDFWLRQ��7KH�JURZWK�RI�RQH�VLGH�DW�WKH�H[SHQVH�RI�WKH�RWKHU�ZLOO
OHDG�WR�ODVWLQJ�FKDQJHV�WKH�EDODQFH�RI�SRZHU�

� $SSOLFDWLRQ

��� 7KH�0RELOL]DWLRQ�RI�'LIIXVH�,QWHUHVWV�E\�$GYRFDWHV

$GYRFDWH�VFLHQWLVWV�ZKR�ZHUH�LQ�IDYRU�RI�UHJXODWLRQV�VKRZHG�UHPDUNDEOH�VNLOOV�LQ
GHDOLQJ�ZLWK� WKH�SXEOLF��2SHUDWLQJ� LQ� WKH�8QLWHG� 6WDWHV�� WKH\� VXFFHHGHG� LQ�SUH�
VHQWLQJ� WKH� FDVH� LQ� D� FRQYLQFLQJ�ZD\� LQ�SXEOLF�GLVFXVVLRQV��ZLWK� VFKRRO� FODVVHV�
GXULQJ�SDUOLDPHQWDU\�KHDULQJV��LQ�LQWHUYLHZV�DQG�LQ�PHGLD�VWDWHPHQWV��7KH\�DOVR
GHYHORSHG�D�SROLWLFDO� VWUDWHJ\� IRU� WKH�SURWHFWLRQ�RI� WKH�R]RQH� OD\HU�� ,Q� WKH� HDUO\
GD\V�LW�ZDV�WKH�SURSRVDO�WR�UHSODFH�&)&�LQ�VSUD\�FDQV�ZKLFK�OHG�WR�D�VXSSRUWLYH
UHDFWLRQ� LQ� WKH�8QLWHG�6WDWHV��RQ� WKH�SDUW�RI�ERWK�FRQVXPHUV�DQG� ODZPDNHUV�� ,Q
WKH�����V�WKH�DGYRFDWH�VFLHQWLVWV�WULHG�WR�GHWHUPLQH�WKH�VFLHQWLILF�EDVLV�IRU�D�FRP�
SUHKHQVLYH�VROXWLRQ��VSHDNLQJ�RXW�SXEOLFO\�DIWHU������LQ�IDYRU�RI�D�ZRUOGZLGH�EDQ
RI�&)&V�� 7KHLU�PRWLYDWLRQ� DQG�ZRUOG� YLHZV� DUH� FDSWXUHG� E\� WKH� IROORZLQJ� WZR
VWDWHPHQWV�

2XU� FDOFXODWLRQV� >LQ� ����@� PDGH� WKH� VLWXDWLRQ� YHU\� EDG�� 7KH� UDWH� RI� JURZWK� RI
&)&V�ZDV�HQRUPRXV��7KHUH�ZDV�D�UDWH�RI���¥����SHU�\HDU��VR�ZH�KDG�WR�DVVXPH�D
GRXEOLQJ�WLPH�EHWZHHQ���DQG����\HDUV��7KHQ�ZH�KDG�WKH�QDWXUDO�GHOD\�WLPH�� WKH
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UHVHUYRLU�LQ�WKH�ORZHU�DWPRVSKHUH�KDG�QRW�EHHQ�GLPLQLVKHG�IRU�VRPH�GHFDGHV��VR
LW�ORRNHG�DV�LI�WKH�R]RQH�OD\HU�ZRXOG�EH�KDUPHG��,�ZDV�YHU\�FRQFHUQHG�IURP�WKH
EHJLQQLQJ�DQG�VSRNH�RXW���,QWHUYLHZ���

,Q�P\�YLHZ�LW�ZDV�QRW�DSSURSULDWH�WR�UHOHDVH�ODUJH�DPRXQWV�RI�DQ\�WKLQJ�LQWR�WKH
HQYLURQPHQW�ZLWKRXW�NQRZLQJ�ZKDW�KDSSHQV�WR�LW����,�ZDV�LQ�IDYRU�RI�UHJXODWLRQV�
DOWKRXJK� ,� FOHDUO\� KDG� WR� OHW� D� OLWWOH� ELW� RI� WLPH� JR� E\� WR� VHH� KRZ� WKH� VFLHQWLILF
FRPPXQLW\�ZRXOG� UHFHLYH� WKLV� ILUVW��9HU\� VRRQ� WKHUHDIWHU� LW� EHFDPH� FOHDU� WR�PH
WKDW�ZH�KDG�WR�EH�DGYRFDWHV�WR�WKLV�LVVXH��:H�KDG�WR�FDUU\�WKH�YRLFH�IRU�D�UHJXOD�
WLRQ�WR�KDSSHQ���,QWHUYLHZ����

��� 7KH�5ROH�RI�6\PEROLF�5HVRXUFHV

6\PEROLF�UHVRXUFHV�ZHUH�LPSRUWDQW�LQ�PDQ\�ZD\V��,�VKDOO�JLYH�WKUHH�H[DPSOHV��WKH
GHILQLWLRQ�RI�WKH�SUREOHP��SULQFLSOHG�VROXWLRQV��DQG�DODUP�VLJQDOV��$OO�VKDSHG�WKH
FRXUVH� RI� HYHQWV� IURP� WKH� EHJLQQLQJ�� $V� ZH� VKDOO� VHH�� WKH� JURZWK� RI� WKH� SUR�
UHJXODWLRQ�QHWZRUN�ZDV�QRQ�OLQHDU�ERWK� LQ� WKH�SHULRG�����¥�����DQG�DIWHU������
7KH�GLIIHUHQFH�ZDV� WKDW� LW�ZDV�RQO\� LQ� WKH�VHFRQG�SHULRG� WKDW�RQH�QHWZRUN�ZRQ
DOOLHV�IURP�WKH�RSSRVLQJ�FDPS�

'HILQLWLRQ�RI�WKH�3UREOHP��7KH�0ROLQD�5RZODQG�+\SRWKHVLV

7KH�05+�FODLPHG�WKDW�D�FDXVDO�FKDLQ�ZDV�RSHUDWLQJ�LQ�ZKLFK�WKH�IROORZLQJ�ILYH
VWHSV�ZHUH�FUXFLDO�

¥ &)&V� DVFHQG� WR� WKH� VWUDWRVSKHUH� ZKHUH� WKH\� DUH� EURNHQ� GRZQ� E\� 89�
UDGLDWLRQ�

¥ )UHH�FKORULQH�UDGLFDOV�GHVWUR\�R]RQH�LQ�D�FDWDO\WLF�FKDLQ�UHDFWLRQ�ZKLFK�OHDGV
WR

¥ GHSOHWLRQ�RI�VWUDWRVSKHULF�R]RQH��ZKLFK�LQ�WXUQ�OHDGV�WR
¥ LQFUHDVHG�89�UDGLDWLRQ��ZKLFK�LV
¥ KDUPIXO�WR�KXPDQV�DQG�RWKHU�OLYLQJ�EHLQJV�

%RWK�SDUWLHV�WR�WKH�FRQWURYHUV\�WULHG�WR�DWWDFN�WKH�SUREOHP�DW�WKH�ILUVW�VWHS��L�H��WR
ILQG�RXW� WKH� UROH� RI� LQGXVWULDOO\�SURGXFHG� VXEVWDQFHV� WKDW� DUH� EHOLHYHG� WR� FDXVH
GDPDJH��$W�WKH�HQG�RI�WKH�FDXVDO�FKDLQ�ZHUH�HIIHFWV�RQ�ELRV\VWHPV��H�J��VNLQ�FDQ�
FHU��SULPDU\�JURZWK���ZKLFK�ZHUH�QHYHU�QHDUO\�DV� IXOO\�UHVHDUFKHG��1HLWKHU�ZDV
WKH� §PLGGOH� OLQN�¨� LQFUHDVHG�89� UDGLDWLRQ��+RZHYHU�� WKH� SRZHU� RI� IRFXVLQJ� RQ
DQWKURSRJHQLF� FDXVHV� �ZLWK� XQNQRZQ� EXW� SRWHQWLDOO\� GLVDVWURXV� HIIHFWV��ZDV� VR
JUHDW� WKDW� DOO� UHOHYDQW� DFWRUV� ZHUH� FRPPLWWHG� WR� WKHP�� LQFOXGLQJ� VRPH� RI� WKH
FKHPLFDO�ILUPV��,W�ZDV�RQO\�DIWHU�DOO�WKH�UHJXODWLRQV�LQ�LQWHUQDWLRQDO�DQG�GRPHVWLF
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ODZ�ZHUH�SXW�LQWR�SODFH�WKDW�D�FRXQWHUPRYHPHQW�YLVLEO\�VWDUWHG�WR�FDVW�GRXEW�RQ
WKH� OHVV�ZHOO�HVWDEOLVKHG�IDFWV�RI� WKH�FDXVDO�FKDLQ����7KH�SUHFRPPLWPHQW�RI� UHOH�
YDQW�DFWRUV� WR� VFLHQFH�DQG� WKH�DJUHHPHQW� WKDW� WKH�EHJLQQLQJ�RI� WKH� FDXVDO� FKDLQ
ZDV�GHFLVLYH�OHG�WR�WKH�FUHDWLRQ�RI�D�SHFXOLDU�EDWWOH�ILHOG��WKH�DWPRVSKHULF�VFLHQFHV
DQG�WKHLU�SUHGLFWLRQV�RI�IXWXUH�R]RQH�ORVVHV��,I�ZH�ORRN�DW�WKH�LQIOXHQFH�RI�VFLHQ�
WLILF�GDWD�RQ� WKH�SROLF\�SURFHVV�� LW� LV� VWULNLQJ� WKDW� WKH� ILUVW�GHFDGH�RI� WKH� FRQWUR�
YHUV\������¥������IRFXVHG�RQ�HVWLPDWHV�RI�IXWXUH�R]RQH�GHSOHWLRQ��7KHVH�HVWLPDWHV
RVFLOODWHG�FRQVLGHUDEO\��UDQJLQJ�IURP���WR�QHDUO\������FI��)LJXUH�����$V�WKH�VLWXD�
WLRQ� VHHPHG� WR� UHOD[� LQ� WKH� HDUO\� HLJKWLHV�� WKH� LVVXH�GLG�QRW� DWWUDFW� DQ\�SROLWLFDO
LQWHUHVW��DOWKRXJK�WKH�OLNHO\�HIIHFWV�RI�R]RQH�GHSOHWLRQ�RQ�KXPDQ�KHDOWK�ZHUH�FRQ�
VLGHUHG� WR� EH�PXFK�PRUH� VHULRXV� WKDQ� LQ� SUHYLRXV� \HDUV�� /LNHZLVH�� HYHQ�ZKHQ
R]RQH�GHSOHWLRQ� HVWLPDWHV�ZHUH� ORZ�� WKHUH�ZDV� JRRG� UHDVRQ� WR� VXVSHFW� FOLPDWLF
FKDQJHV�DV�D�UHVXOW�RI�D�UHGLVWULEXWLRQ�RI�R]RQH�IURP�KLJK�DOWLWXGHV��ZKHUH�LW�LV�GH�
VWUR\HG��WR�ORZ�DOWLWXGHV��ZKHUH�UHODWLYHO\�PRUH�LV�FUHDWHG��%URGHXU�������

3ULQFLSOHG�6ROXWLRQV��7KH�3UHFDXWLRQDU\�YHUVXV�WKH�:DLW�DQG�6HH�$SSURDFK

)URP�WKH�EHJLQQLQJ�RI�WKH�FRQWURYHUV\�WZR�H[FOXVLYH�SULQFLSOHV�ZHUH�FRPSHWLQJ�
WKH�SUHFDXWLRQDU\�SULQFLSOH�DQG�WKH�ZDLW�DQG�VHH�SULQFLSOH��%RWK�WULHG�WR�DGGXFH
UHDVRQV�IRU�WKHLU�FUHGLELOLW\�DQG�VXSSRUW�WKHLU�FDVH�ZLWK�HPSLULFDO�GDWD��3HUHQQLDO
TXHVWLRQV�ZHUH��:KDW�VKDOO�ZH�GR�LQ�WKH�IDFH�RI�GRXEW"�+RZ�ORQJ�FDQ�ZH�ZDLW"
:KLFK�RI�WKH�WZR�VLGHV�KDV�WKH�EXUGHQ�RI�SURRI"�$�SRZHUIXO�WRRO�LQ�WKLV�SURFHVV
ZDV�WKH�VKLIWLQJ�RI�WKH�EXUGHQ�RI�SURRI��,Q�WKH�8QLWHG�6WDWHV�LQ�������WKH�FKDLU�RI
WKH� &RXQFLO� IRU� (QYLURQPHQWDO� 4XDOLW\� �4(&��� 5XVVHOO� 3HWHUVRQ�� FRLQHG� WKH
SKUDVH��§&KHPLFDOV�DUH�QRW�LQQRFHQW�XQWLO�SURYHQ�JXLOW\¨����7KLV�GHILQLWLRQ�RI�WKH
VLWXDWLRQ�DPRXQWHG� WR�D� UHYHUVDO�RI� WKH�EXUGHQ�RI�SURRI�� ,W� FRQIURQWHG� LQ�DQ� LQ�
JHQLRXV�IDVKLRQ�WKH�DUJXPHQW�RI�WKH�FKHPLFDO�LQGXVWU\��ZKLFK�KDG�DOVR�XVHG�D�OH�
JDO� DQDORJ\�ZKHQ� D�'X�3RQW� VSRNHVPDQ� VDLG� WKDW� KH�ZDQWHG� D� IDLU� WULDO�� QRW� D
O\QFKLQJ� SDUW\�� 3HWHUVRQªV� SURFODPDWLRQ� FDUULHG� D� VSHFLDO� ZHLJKW� VLQFH� KH� KDG
EHHQ�ZLWK�'X�3RQW� IRU�PRUH� WKDQ����\HDUV�EHIRUH�KH�EHFDPH�*RYHUQRU�RI�'HOD�
ZDUH�DQG�HYHQWXDOO\�FKDLU�RI�WKH�4(&�

7KH� SUR�UHJXODWLRQ� QHWZRUN� VXFFHHGHG� LQ� LQVWLWXWLRQDOL]LQJ� WKH� SUHFDXWLRQDU\
SULQFLSOH�LQ�WKH�&OHDQ�$LU�$FW�RI�������,W�DXWKRUL]HG�WKH�DGPLQLVWUDWRU�RI�WKH�(QYL�
URQPHQWDO� 3URWHFWLRQ�$JHQF\�� (3$�� WR� UHJXODWH� §DQ\� VXEVWDQFH���ZKLFK� LQ� KLV

��������������������������������������������������
�� 3URSRQHQWV� RI� VXFK� VNHSWLFLVP� ZLWK� VFLHQWLILF� EDFNJURXQGV� KDYH� H[LVWHG� IURP� WKH

HDUO\�GD\V�RI�WKH�GHEDWH��FI��(OVDHVVHU���������6LQJHU��������DQG�WKH�DFFRXQW�JLYHQ�LQ
'RWWR�6FKLII��������������2QH�RI�WKHLU�VWDQGDUG�DUJXPHQWV�LV�WKDW�D���RU����89�%�LQ�
FUHDVH�LV�QRW�KDUPIXO�VLQFH�LW�LV�HTXLYDOHQW�WR�PRYLQJ����NLORPHWHUV�6RXWK��(OVDHVVHU
����������

�� 1HZ�<RUN�7LPHV�����6HSWHPEHU������
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MXGJPHQW� PD\� UHDVRQDEO\� EH� DQWLFLSDWHG� WR� DIIHFW� WKH� VWUDWRVSKHUH�� HVSHFLDOO\
R]RQH�LQ�WKH�VWUDWRVSKHUH��LI�VXFK�HIIHFW�PD\�UHDVRQDEO\�EH�DQWLFLSDWHG�WR�HQGDQ�
JHU�SXEOLF�KHDOWK�RU�ZHOIDUH�¨���7KH�NH\�KHUH�ZDV� WKDW�QR� FRQFOXVLYH�SURRI�ZDV
QHFHVVDU\�IRU�DFWLRQ�WR�EH�WDNHQ�¥�MXVW�D�UHDVRQDEOH�H[SHFWDWLRQ����1HDUO\�D�GHFDGH
ODWHU�� WKLV�FRQFHSW�VKDSHG�WKH�86�SRVLWLRQ�RQ�LQWHUQDWLRQDO�FRQWUROV�DV�ZHOO��/LNH
WKH�GHILQLWLRQ�RI�WKH�SUREOHP��SULQFLSOHG�VROXWLRQV�ZHUH�DOVR�WDNLQJ�URRW�HDUO\�LQ
WKH�KLVWRU\�RI�WKH�FRQWURYHUV\�

6RXQGLQJ�WKH�$ODUP��7KH�2]RQH�+ROH

7KH�PRVW�SRZHUIXO�UHVRXUFH�LQ�VXSSRUW�RI�WKH�SUR�UHJXODWLRQ�QHWZRUN�LQ�WKH�����V
ZDV�WKH�R]RQH�KROH�DQG�LWV�V\PEROLF�XVH��:LWKRXW�WKLV�DODUP�VLJQDO�LW�ZRXOG�KDYH
EHHQ�YHU\�XQOLNHO\�WKDW�WKH�GHDGORFN�EHWZHHQ�FRXQWULHV�LQ�IDYRU�RI�UHJXODWLRQ�DQG
WKRVH�DJDLQVW� FRXOG�HYHU�KDYH�EHHQ�EURNHQ�� ,Q�0D\�������D� WHDP�RI� VFLHQWLVWV�RI
WKH� %ULWLVK�$QWDUFWLF� 6XUYH\� �%$6�� SXEOLVKHG� DQ� DUWLFOH� LQ�1DWXUH� FODLPLQJ� WKDW
WKH\�KDG�IRXQG�R]RQH�FRQFHQWUDWLRQV�RYHU�+DOOH\�%D\�WKDW�ZHUH�����EHORZ�QRU�
PDO��7KHVH�PHDVXUHPHQWV�ZHUH�RQH�SRLQW�PHDVXUHPHQWV��ZKLFK�PHDQW�WKDW�WKH\
ZHUH�QRW�FRQVLGHUHG�UHSUHVHQWDWLYH��$V�RQH�VFLHQWLVW�SXW�LW��§:KHQ�,�KHDUG�DERXW
WKH�GLVFRYHU\�RI�WKH�$QWDUFWLF�R]RQH�KROH�� ,� WKRXJKW�LW�PXVW�KDYH�EHHQ�YHU\�EDG
PHDVXUHPHQWV¨��,QWHUYLHZ�����

7KH� DUWLFOH� LQ�1DWXUH� KDG�D� WRXJK� WLPH�JHWWLQJ� WKURXJK� WKH� UHYLHZ�SURFHVV�� WRR�
2QH�UHIHUHH�VDLG��§7KLV�LV�TXLWH�LPSRVVLEOH��EXW�LI�LW�LV�WUXH�LW�LV�DFWXDOO\�TXLWH�LP�
SRUWDQW��EHWWHU�SXEOLVK�LW�¨�$QRWKHU�FKDOOHQJHG�WKH�FRUUHODWLRQ�EHWZHHQ�&)&�DQG
WKH�REVHUYHG�SKHQRPHQRQ����$�1$6$�VDWHOOLWH�ZDV�UHFRUGLQJ�JOREDO�R]RQH�FRQ�
FHQWUDWLRQV��EXW� LWV�GDWD�GLG�QRW� FRQILUP� WKH�%ULWLVK�PHDVXUHPHQWV��$V� LW� WXUQHG
RXW��1$6$�KDG�GHOLEHUDWHO\�H[FOXGHG�YHU\�ORZ�OHYHOV�RI�R]RQH�DV�HUURUV�LQ�RUGHU
WR�UHGXFH�WKH�DPRXQW�RI�GDWD��,W�ZDV�PDLQO\�GXH�WR�WKH�DFWLYLW\�RI�RQH�RI�WKH�HDUO\
DGYRFDWHV�WKDW�WKH�%ULWLVK�GDWD�ZHUH�WDNHQ�VHULRXVO\��7KLV�ZDV�QR�HDV\�WDVN�VLQFH
WKLV�FRXOG�LQYROYH�D�SRWHQWLDO�HPEDUUDVVPHQW�IRU�1$6$����2QFH�WKH�SKHQRPHQRQ
ZDV�§UHDO�¨�DQG�RQFH�WKH�KLJKO\�VXJJHVWLYH�V\PEROLF�WHUP�§R]RQH�KROH¨�KDG�EHHQ

��������������������������������������������������
�� &OHDQ�$LU�$FW�����8�6�&��������E���TXRWHG�LQ�%HQHGLFN������������
�� (3$�������3URWHFWLRQ�RI�VWUDWRVSKHULF�R]RQH�����)HGHUDO�5HJLVWHU�������
�� ,QWHUYLHZ�����$V�RQH�VFLHQWLVW�WROG�PH��§<RX�PD\�PDNH�DQ�HTXDOO\� MXVWLILHG�SORW�EH�

WZHHQ� WKH�'RZ� -RQHV� LQGXVWULDO� LQGH[� DQG� WKH� R]RQH� KROH�� ,I� \RX� KDYH� VRPHWKLQJ
JRLQJ�XS�DQG�VRPHWKLQJ�JRLQJ�GRZQ��WKHQ�\RX�FDQ�DOZD\V�VOLGH�WKH�VFDOHV�DQG�LW�ZLOO
ORRN�OLNH�D�FRUUHODWLRQ��EXW�WKHUH�LV�QRWKLQJ�VFLHQWLILF�DERXW�LW¨��,QWHUYLHZ�����

�� 3HUVRQDO� WUXVW�ZDV�GHFLVLYH� IRU� WKH�DGYRFDWHªV�EHOLHI� LQ� WKH�%ULWLVK� WHDP��§,�KDG�PHW
*BBB��ZKR�ZDV�)DUPDQªV�FROOHDJXH��DQG�UHDOL]HG�WKDW�WKLV�ZDV�D�VXSHUE�SURIHVVLRQDO
DQG�WKDW�\RX�ZRXOG�QRW�EH�JRLQJ�WR�GLVPLVV�WKHLU�GDWD��7KH\�NQHZ�ZKDW�WKH\�ZHUH
GRLQJ¨��,QWHUYLHZ�����
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FRLQHG����LW�KDG�DQ�HQRUPRXV�LPSDFW�RQ�WKH�LQWHUQDWLRQDO�QHJRWLDWLRQV��7KH�WHUP
§R]RQH� KROH¨� LV� D� PHWDSKRU�� VLQFH� WKH� GHSOHWLRQ� RI� WKH� R]RQH� FROXPQ� LV� QHYHU
FRPSOHWH��§RQO\¨�����RI�WKH�FROXPQ�LV�GHVWUR\HG��ZKLFK�RFFXUV�EHWZHHQ�WKH�DOWL�
WXGHV�RI����DQG����NP��DERYH�DQG�EHORZ� WKHUH�DUH�QR�GUDVWLF� FKDQJHV���2Q�1R�
YHPEHU� ��� ������ RQH� RI� WKH� HDUO\� DGYRFDWHV� JDYH� D� VHPLQDU� DW� WKH�8QLYHUVLW\� RI
0DU\ODQG�� GHVFULELQJ� WKH� SKHQRPHQRQ� DV� DQ� §R]RQH� KROH�¨� +H� DOVR� SKRQHG
:DOWHU�6XOOLYDQ�RI�WKH�1HZ�<RUN�7LPHV�ZKR�UDQ�DQ�DUWLFOH�WKH�QH[W�GD\��XVLQJ�WKH
WHUP�§KROH�¨���2QFH�WKH�WHUP�ZDV�FXUUHQW��LW�VXEVWLWXWHG�WKH�HDUOLHU�PHWDSKRU�RI�D
§WKLQQLQJ¨� RI� WKH� R]RQH� OD\HU�� 7KLV� FKDQJH� LQ� WKH� URRW�PHWDSKRU� RI� WKH� FRQWUR�
YHUV\�OHG�WR�D�FKDQJHG�SHUFHSWLRQ�RI�WKH�SUREOHP��:KHUHDV�D�§WKLQQLQJ¨�FRQQRWHV
LPDJHV�RI� D� WLVVXH�ZKLFK� ORVHV�GHQVLW\�� WKH� WHUP�§KROH¨� HYRNHV� WKH� LPDJH�RI� LU�
UHSDUDEOH�GDPDJH�� OLNH�D�KROH� LQ�D�EDOO�ZKLFK�PLJKW� H[SORGH�ZLWK�D�ELJ�EDQJ���

6WLOO��RSSRQHQWV�RI�&)&�UHJXODWLRQV�FODLPHG� WKDW� WRR� OLWWOH�ZDV�NQRZQ�DERXW� WKH
FDXVHV�RI�WKH�R]RQH�KROH�WR�ZDUUDQW�UHJXODWLRQV�

,Q� ����� DQG� ����� WKHUH�ZHUH� WZR�1$6$�OHG� H[SHGLWLRQV� LQWR�$QWDUFWLFD�� ,Q� WKH
VHFRQG�H[SHGLWLRQ��WKH�UHVXOWV�RI�RQH�H[SHULPHQW�DWWUDFWHG�WKH�VSHFLDO�DWWHQWLRQ�RI
VFLHQWLVWV� DQG� SROLF\�PDNHUV� DOLNH�� ,Q� WKH�ZRUGV� RI� DQ� LQIOXHQWLDO� VFLHQWLVW� ZKR
VHUYHV�DV�D�SROLF\�HQWUHSUHQHXU�DW�WKH�LQWHUIDFH�EHWZHHQ�VFLHQFH�DQG�SROLWLFV�

2QFH�ZH�KDG�WKH�DLUFUDIW�FDPSDLJQ�IURP�3XQWD�$UHQDV��WKHUH�ZDV�LQ�������RI�WKH
VFLHQFH�FRPPXQLW\�YLHZ�QR�GRXEW�ZKDWVRHYHU��2QFH�ZH�JRW�VXFK�D�ODUJH�SHUWXU�
EDWLRQ�DQG�VXFK�ZRQGHUIXO�UHVXOWV�IURP�DLUFUDIW�DQG�VDWHOOLWH�REVHUYDWLRQV�RI�WKH
H[WHQW�RI� WKH�R]RQH�KROH�� WKDW�VWDUWHG�WR�JDOYDQL]H�WKH�FRPPXQLW\�IDLUO\�TXLFNO\�
7KH�YRLFHV�DJDLQVW�WKH�DQWKURSRJHQLF�PHFKDQLVP�EHFDPH�YHU\��YHU\�ORZ�
�,QWHUYLHZ����

7KH� UHVXOW� RI� WKLV� DLUFUDIW�EDVHG� PHDVXUHPHQW� �ZKLFK� ZDV� REWDLQHG� E\� ULVN\
IOLJKWV�LQWR�WKH�$QWDUFWLF�YRUWH[��WKXV�HQKDQFLQJ�LWV�DSSURSULDWHQHVV�IRU�KHDGOLQH
QHZV���� VKRZHG� D� FOHDU� DQWL�FRUUHODWLRQ� EHWZHHQ� R]RQH� DQG� FKORULQH�PRQR[LGH�
6RRQ� LW� EHFDPH� NQRZQ� DV� WKH� §VPRNLQJ� JXQ�¨� 7KLV� WHUP�� ZKLFK� DFFRUGLQJ� WR
:HEVWHUªV� GHQRWHV� D� §SLHFH� RI� LQFRQWURYHUWLEOH� HYLGHQFH�¨� ILUVW� VXUIDFHG� LQ� WKH

��������������������������������������������������
�� 2QFH� DJDLQ�� RQH�RI� WKH� HDUO\� VFLHQWLILF� DGYRFDWHV� FRLQHG� WKH� WHUP�§R]RQH�KROH�¨� §,W

ZDV�VXFK�D�VLPSOH�GHVFULSWLRQ��LWªV�D�FRGH�ZRUG�WKDW�PHDQV�©WKDW�SKHQRPHQRQ�GRZQ
WKHUHª¨� �,QWHUYLHZ������ ,QLWLDOO\� LW�ZDV� UHMHFWHG�E\�PRVW� VFLHQWLVWV�DQG��RI� FRXUVH�� LQ�
GXVWU\�

�� §:HªYH�XVHG�XS�RXU�PDUJLQ�RI� VDIHW\� DQG�ZHªYH�XVHG� LW� XS� IULYRORXVO\�¨�5RZODQG
WROG�WKH�FDPSXV�QHZVSDSHU�LQ�0DU\ODQG��+H�GHPDQGHG�DQ�LPPHGLDWH�EDQ�RI�&)&V
LQ�WKH�86�DQG�ZRUOGZLGH�

�� ,W�LV�ZRUWK�QRWLQJ�WKDW�WKH�HDUO\�PHWDSKRUV�RI�WKH�§WKLQQLQJ¨�OD\HU�ZHUH�DFFRPSDQLHG
E\� WKH� RQRPDWRSRHWLF� §1RW�ZLWK� D� EDQJ�� EXW�ZLWK� D� SIIIIW�¨� ZKLFK� UHIHUUHG� WR� WKH
VRXQG�RI�VSUD\FDQV��1HZ�<RUN�7LPHV�����'HFHPEHU��������'HU�6SLHJHO�KDG�WKH�KHDGOLQH
§/HDNDJH�LQ�WKH�VSDFHVKLS�HDUWK�¨

�� 6HH�5RDQ��������IRU�DQ�DFFRXQW�RI�WKH�VSHFWDFXODU�DQG�KHURLF�GLPHQVLRQV�
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$PHULFDQ�SXEOLF�GXULQJ�WKH�:DWHUJDWH�VFDQGDO��,W� LV�D�PHWDSKRU�WKDW�FDWFKHV�WKH
SURRI�OLNH�TXDOLW\�RI�DQ�HYHQW��ZLWQHVVHG�E\�DQ\RQH�ZKR�FDQ�VHH�� ,Q�D�ZD\�� WKLV
FDQ� EH� FRQVLGHUHG� WKH� ZHDSRQ�OLNH� UHVRXUFH� 7D\ORU� ZDV� UHIHUULQJ� WR� ZKHQ� KH
PHQWLRQHG�WKH�UHVRXUFHV�SROLF\�HQWUHSUHQHXUV�KDYH�DW�WKHLU�GLVSRVDO��FI��)RRWQRWH
�����+RZHYHU��WKLV�KDG�QR�EHDULQJ�RQ�WKH�SURFHVV�RI�UHJXODWLRQ�EHIRUH�������'XU�
LQJ�WKH�QHJRWLDWLRQV�ZKLFK�OHG�XS�WR�0RQWUHDO��WZR�LPSRUWDQW�SLHFHV�RI�LQIRUPD�
WLRQ�ZHUH�DYDLODEOH� WR� WKH�QHJRWLDWRUV�� WKDW� WKHUH�ZHUH�KLJK�DPRXQWV�RI�FKORULQH
RYHU�$QWDUFWLFD��DQG�WKDW�&)&V�ZHUH�WKXV�D� OLNHO\�FDXVH�RI� WKH�R]RQH�KROH���DQG
WKDW�GHFUHDVHV�LQ�JOREDO�R]RQH�FRQFHQWUDWLRQV�ZHUH�OLNHO\��7KH�ODWWHU� LQIRUPDWLRQ
FDPH�IURP�D�UHVHDUFK�JURXS�ZKLFK�ZDV�SXW�WRJHWKHU�LQ������WR�UH�HYDOXDWH�H[LVW�
LQJ� ORQJ�WHUP�R]RQH�GDWD�� WKH�2]RQH�7UHQGV�3DQHO��%HIRUH� LWV� UHVXOWV�ZHUH�SXE�
OLVKHG�RIILFLDOO\��WKH�PHVVDJH�FDPH�WKURXJK�XQRIILFLDOO\��7HQ�GD\V�EHIRUH�WKH�VWDUW
RI� WKH� QHJRWLDWLRQV� LQ� 0RQWUHDO�� WKH� 1HZ� 6FLHQWLVW� TXRWHG� WKH� 1$6$� 3URJUDP
0DQDJHU��%RE�:DWVRQ��VWDWLQJ�WKDW�WKHUH�ZDV�D����JOREDO�R]RQH�ORVV��ZKLFK�SUH�
VXPDEO\�KDG�WR�EH�DWWULEXWHG�WR�&)&V����$SDUW� IURP�WKLV� LQIRUPDWLRQ�� WKHUH�ZDV
WKH�YLVXDO�UHSUHVHQWDWLRQ�RI�WKH�R]RQH�KROH�LQ�D�PRYLH��$OO�PXVW�EH�FRQVLGHUHG�GH�
FLVLYH�V\PEROLF�UHVRXUFHV�IRU�WKH�SUR�UHJXODWLRQ�QHWZRUN�

7KLV� KDG� D� WUHPHQGRXV� LQIOXHQFH� RQ� DUULYLQJ� DW� DQ� DJUHHPHQW� RQ� WKH�0RQWUHDO
3URWRFRO�� %HIRUH�0RQWUHDO� DQG� LQ�0RQWUHDO�� WKHUH�ZDV�QR� DJUHHPHQW� DPRQJ� WKH
ELJ�FRXQWULHV�RQ�D�SRVLWLRQ��(YHU\RQH�VDLG��©0D\EH�UHJXODWLRQV�DUH�WRR�FRVWO\��DQG
DUH�ZH� UHDOO\� VXUH� DERXW� WKH� ULVNV"ª� %XW�ZKHQ� LW�ZDV� GRFXPHQWHG� WKDW� FKORULQH
PRQR[LGH�UHDOO\�H[LVWHG� LQ�HQRUPRXV�DPRXQWV� LQ� WKH�YRUWH[�� WKHQ�WKLQJV�VWDUWHG
WR�ILW�WRJHWKHU���,QWHUYLHZ���

��� $FWRUV

+DYLQJ� OLVWHG�VRPH�PDMRU� V\PEROLF� UHVRXUFHV�ZKLFK�GHWHUPLQHG� WKH� VWUHQJWK�RI
WKH�SUR�UHJXODWLRQ�FDPS��,�QRZ�WXUQ�WR�WKH�DFWRU�GLPHQVLRQ�

,Q�WKH�HDUO\�SHULRG��DGYRFDWHV�IURP�ERWK�VLGHV�XVHG�WKH�HVWLPDWHV�RI�IXWXUH�R]RQH
GHSOHWLRQ�WR�OHJLWLPL]H�WKHLU�JRDOV��DQG�LQWHUSUHWHG�WKHP�LQ�D�ZD\�WKDW�VXLWHG�WKHLU
SXUSRVHV�� 7KH� DGYRFDWHV� RI� UHJXODWLRQ� FDUULHG� WKH� YLFWRU\�� 7KH\� VXFFHHGHG� LQ
DODUPLQJ� WKH� SXEOLF� DQG� ZLQQLQJ� LPSRUWDQW� DOOLHV� HDUO\� RQ�� 7KH� 1DWLRQDO� 5H�
VRXUFHV�'HIHQVH�&RXQFLO��15'&���DQ�HQYLURQPHQWDO�JURXS��ZDV�SUREDEO\�WKH�ILUVW
WR� MRLQ� LQ� 1RYHPEHU� ������ 2WKHU� VXSSRUW� FDPH� IURP� 6HQDWRU� %XPSHUV�� ZKR
FKDLUHG�WKH�+RXVH�6XEFRPPLWWHH�RQ�WKH�8SSHU�$WPRVSKHUH��ZKLFK�KHOG�KHDULQJV
GXULQJ������DQG�������§%\�WKH�IDOO�RI�������LW�ZDV�QR�VHFUHW�WKDW�%XPSHUV�ZDV�LP�
SUHVVHG�ZLWK� WKH�5RZODQG�0ROLQD� WKHRU\�DQG� WKH� WHVWLPRQ\�RI�5RZODQG��&LFHU�
RQH� DQG�RWKHU� VXSSRUWHUV¨� �5RDQ� ��������¥����� ,Q� ����� D� JRYHUQPHQW� WDVN� IRUFH

��������������������������������������������������
�� 1HZ�6FLHQWLVW����6HSWHPEHU����������
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VDZ�§FRQVLGHUDEOH� FDXVH� IRU� VHULRXV� FRQFHUQ¨� �&RXQFLO� RQ�(QYLURQPHQWDO�4XDO�
LW\�� )HGHUDO�&RXQFLO� IRU� 6FLHQFH� DQG�7HFKQRORJ\� ������ ���� ,Q� ����� WKH�1DWLRQDO
$FDGHP\�RI�6FLHQFHV�UHOHDVHG�D�UHSRUW�ZKLFK�UHFRPPHQGHG�VRPH�VRUW�RI�UHJXOD�
WLRQ� RI� &)&V�� DOEHLW� FDXWLRXVO\�� (YHQ� EHIRUH� WKDW�� LQGXVWU\�ZDV� IDFHG�ZLWK� FRQ�
VXPHU�ER\FRWWV�DQG�VWDWH�ODZV�EDQQLQJ�&)&V�IURP�VSUD\�FDQV����:DOWHU�6XOOLYDQ
IURP�WKH�1HZ�<RUN�7LPHV�EURXJKW�WKH�LVVXH�XS�LQ�WKH�QDWLRQDO�SUHVV�DQG�FRQWLQX�
RXVO\�ZURWH�IDYRUDEO\�RQ�WKH�05+�DQG�WKH�QHWZRUN�ZKLFK�VXSSRUWHG�LWV�FODLPV�
7KH�SXEOLF�DWWHQWLRQ�FDXVHG�E\�KLP�DQG�WKH�VXEVHTXHQW�FRYHUDJH�E\�RWKHU�SDSHUV
VHUYHG�DV� LPSRUWDQW� UHVRXUFHV� IRU� WKH�&)&�FULWLFV��+RZHYHU��DV�&)&�SURGXFWLRQ
OHYHOHG�RII�LQ�WKH�VHFRQG�KDOI�RI�WKH�����V��VHH�)LJXUH����DQG�QHZ�PRGHO�FDOFXOD�
WLRQV� LQGLFDWHG� WKDW� WKH� SUREOHP�ZDV� QRW� VHULRXV�� IRUPHU� SURSRQHQWV� RI� IXUWKHU
UHJXODWLRQV�ZHUH�SXW�RQ� WKH�GHIHQVLYH��7KH�(3$�SRVWSRQHG� LWV�SURMHFWHG�§SKDVH
WZR¨� UHJXODWLRQV�� IRU� LQVWDQFH�� 7KH�SUR�UHJXODWLRQ� QHWZRUN� VWDJQDWHG� EXW� QHYHU
JDYH�XS�LWV�SROLF\�JRDO�RI�HQDFWLQJ�IXUWKHU�&)&�FRQWUROV��$OWKRXJK�WKH�QHZ�KHDG
RI�WKH�(3$�DSSRLQWHG�E\�5HDJDQ�UHJDUGHG�WKH�R]RQH�FDVH�DV�VSXULRXV��DJHQF\�RI�
ILFLDOV�DUGXRXVO\�ZRUNHG�WRZDUGV�DQ�LQWHUQDWLRQDO�VROXWLRQ��$OWKRXJK�WKH�&)&�LV�
VXH� ZDV� SROLWLFDOO\� GHDG� DURXQG� ������ WKH� DQWL�UHJXODWLRQ� QHWZRUN� QHYHU� VXF�
FHHGHG�LQ�UHYLVLQJ�H[LVWLQJ�FRQWUROV�

��������������������������������������������������
�� 7KH�VKDUS�GHFOLQH� LQ�&)&�SURGXFWLRQ�IURP������WR������ZDV�GXH�PDLQO\� WR�DQ�HFR�

QRPLF�UHFHVVLRQ�

Figure 2 Production of CFC 11 and 12 from 1972 to 1988
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Source: Dudek et al. (1990)
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$W� WKH�EHJLQQLQJ�RI� WKH�����V��1$6$�WRRN�RYHU�DQ� LPSRUWDQW�UROH� LQ�RUJDQL]LQJ
WKH� LQWHUQDWLRQDO� VFLHQWLILF� UHVHDUFK� IRU� WKH� :RUOG� 0HWHRURORJLFDO� $VVRFLDWLRQ
�:02��DQG�81(3��,W�SXW�WRJHWKHU�WKH�UHVXOWV�RI�WKH�YDULRXV�UHVHDUFK�JURXSV�IURP
DOO�RYHU�WKH�ZRUOG��$GPLWWHGO\��WKH�PDLQ�ILQGLQJV�VWLOO�FDPH�IURP�86�ODERUDWRULHV�
EXW� WKH� SHRSOH� LQ� FKDUJH� DW� 1$6$�PDGH� VXUH� WKDW� D�PLQLPDO� FRQVHQVXV� FRXOG
HYHQWXDOO\�HPHUJH�EHWZHHQ�UHVHDUFK�JURXSV�LQ�GLIIHUHQW�FRXQWULHV�

%\�������SUREDEO\�WKH�PRVW�LPSRUWDQW�WKLQJ�WKDW�,�GLG�ZDV�WR�UHDOL]H�WKDW�LQ�DERXW
WZR�\HDUV�WKHUH�ZHUH�DW�OHDVW�VL[�RU�VHYHQ�DVVHVVPHQWV�RI�WKH�VWDWH�RI�NQRZOHGJH�
7KH�(&�ZURWH�RQH�LQ�WKH�ODWH�VHYHQWLHV��VR�GLG�1$6$��1$6��81(3��:02��DQG�WKH
%ULWLVK�JRYHUQPHQW��$W�WKDW�VWDJH�LQGXVWU\�DQG�RWKHU�SHRSOH�ZHUH�ORRNLQJ�UDWKHU
DW� WKH�GLIIHUHQFHV� WKDQ�DW� WKH�FRPPRQDOWLHV�RI� WKH�GLIIHUHQW�VWXGLHV��6R� ,� WULHG�WR
ZRUN�ZLWK�WKH�LQWHUQDWLRQDO�VFLHQFH�FRPPXQLW\�WRZDUG�D�VLQJOH�LQWHUQDWLRQDO�DV�
VHVVPHQW��VR�WKDW�WKHUH�ZDV�QRW�D�*HUPDQ�GRFXPHQW��D�%ULWLVK�GRFXPHQW��DQG�DQ
$PHULFDQ� GRFXPHQW��:H� KDG� VRPH� VXFFHVV� LQ� ����� LQ� ZULWLQJ� D� GRFXPHQW�� E\
����� ZH� KDG� D� GRFXPHQW� WKDW� UHDOO\� ZDV� UHSUHVHQWDWLYH� RI� WKH� ZRUOG� YLHZ�

�,QWHUYLHZ������

��������������������������������������������������
�� 7KLV�RUFKHVWUDWLQJ�RI� FRQVHQVXV� LV�YLHZHG�ZLWK� VNHSWLFLVP�E\�VRPH�VFLHQWLVWV��&RQ�

VLGHU� WKH� IROORZLQJ� H[DPSOH�� §:H� DUH� WROG� WKDW� WKHUH� ZHUH� ���� VFLHQWLVWV� IURP� ��

Figure 3 Media Attention on CFCs in US and German Newspapers
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Source: German sources were Frankfurter Allgemeine Zeitung, Frankfurter Rund-
schau, Süddeutsche Zeitung, Der Spiegel, Die Welt, Die Zeit (data base
according to the Zeitschriftenindex). For the US, only the New York Times
was chosen, because it is the only paper with an index for the whole pe-
riod. I am grateful to Jürgen Aretz for his assistance on collecting the data.
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,Q� WKH� VHFRQG�KDOI�RI� WKH�����V�� WKH�QHWZRUN� LQ� IDYRU�RI� UHJXODWLRQV�ZDV�DEOH� WR
PXVWHU� LPSRUWDQW�DOOLHV�� OLNH�81(3�DQG�:02��ZKLFK�DV� LQWHUQDWLRQDO�RUJDQL]D�
WLRQV� IXOILOOHG� WKH� WDVN� RI� FRRUGLQDWLQJ� PHHWLQJV� DQG� SURYLGLQJ� LQIRUPDWLRQ���

7KH\�DOVR�DFWHG�DV�VSHDNHUV�WR�WKH�ZRUOG�SXEOLF��VWUHVVLQJ�WKH�QHHG�WR�WDNH�PHDV�
XUHV��7KH�H[HFXWLYH�GLUHFWRU�RI�81(3�WRRN�VLGHV�LQ�WKH�SURFHVV�RI�QHJRWLDWLRQV�DQG
VXSSRUWHG� WKH� PRVW� VWULQJHQW� FRQWURO� VFKHPHV�� ZKLFK� LV� XQXVXDO� IRU� D� KLJK�
UDQNLQJ�UHSUHVHQWDWLYH�RI�D�81�ERG\��7KH�PHGLD�VWDUWHG�JLYLQJ�PXFK�PRUH�DWWHQ�
WLRQ�WR�WKH�LVVXH�WKDQ�LQ�SUHYLRXV�\HDUV��,W�EHFDPH�D�PDMRU�WKHPH�IRU�WKH�1HZ�<RUN
7LPHV��RQH�RI�WKH�8QLWHG�6WDWHVª�OHDGLQJ�QHZVSDSHUV��0D]XU�/HH��������7KH�VDPH
WKLQJ�KDSSHQHG�LQ�*HUPDQ\��ZKHUH�WKH�LVVXH�KDG�EDUHO\�DWWUDFWHG�DQ\�SXEOLF�DW�
WHQWLRQ�LQ�WKH�����V�DQG�HDUO\�����V��VHH�)LJXUH����

7KH�SXEOLF�UHDFWLRQ�ZDV�ODUJHO\�GXH�WR�WKH�PRELOL]DWLRQ�RI�WKH�PDMRULW\�RI�WKH�DF�
WLYH� DWPRVSKHULF� VFLHQWLVWV� DQG� WKH� VSHFWDFXODU� H[SHGLWLRQV� WR� WKH� 6RXWK� 3ROH�
0DQ\�RI�WKHVH�VFLHQWLVWV�QRZ�IHOW�WKDW�VRPHWKLQJ�KDG�WR�EH�GRQH�TXLFNO\��2Q�WKH
EDVLV�RI�H[SHUW�LQWHUYLHZV�FRQGXFWHG�E\�WKH�DXWKRU��FI��IRRWQRWH������WKH�VFLHQWLVWV
FDQ�EH�GLYLGHG�LQWR�WKUHH�JURXSV��ZKRVH�UHODWLYH�VL]H�FKDQJHG�RYHU� WLPH�� ,�KDYH
FRPSDUHG� WKHLU�SURIHVVHG�DWWLWXGHV�DURXQG������DQG�DURXQG�������2QH�FDQ�GLV�
WLQJXLVK�EHWZHHQ�DGYRFDWH�VFLHQWLVWV� �ZKR�FDQ�EH�YLVLEOH�RU�TXLHW��� VNHSWLFDO� VFL�
HQWLVWV��ZKR�FDQ�DOVR�EH�YLVLEOH�RU�TXLHW���DQG�XQGHFLGHG�VFLHQWLVWV�

¥ 9LVLEOH� DGYRFDWHV� DUH� WKRVH�ZKR�ZHUH� LQ� IDYRU� RI� VWULQJHQW�&)&� UHJXODWLRQV
DQG� VSRNH� RXW� LQ� SXEOLF�� 4XLHW� DGYRFDWHV� ZHUH� LQ� IDYRU� RI� VWULQJHQW� &)&
UHJXODWLRQV�DQG�SDUWO\�SOD\HG�D�UROH�LQ�DGYLVLQJ�SXEOLF�SROLF\��EXW�WKH\�XVX�
DOO\�GLG�QRW�VSHDN�RXW�SXEOLFO\�

¥ 6NHSWLFV�ZHUH�GRXEWIXO�DV�UHJDUGV�WKH�SURRI�IRU�WKH�GDPDJLQJ�HIIHFWV�RI�&)&V
RQ�WKH�R]RQH�OD\HU��7KH\�ZHUH�DJDLQVW�TXLFN�RU�GUDVWLF�PHDVXUHV��,Q�WKH�����V�
WZR� RI� WKHP�ZHUH� KLJKO\� YLVLEOH�� LQ� WKH� ����V� WKHUH� ZDV� RQH� TXLHW� VNHSWLF�
$URXQG�������QRQH�RI�WKH�VNHSWLFV�SXEOLFO\�RSSRVHG�UHJXODWLRQV�

¥ 7KH�XQGHFLGHG�ZHUH�QRW�YLVLEOH�LQ�SXEOLF��WKH\�ZDLWHG�IRU�GDWD�DQG�SURRI�

$V�7DEOHV���DQG���VKRZ��WKHUH�LV�D�FRQVSLFXRXV�GLIIHUHQFH�DV�UHJDUGV�WKH�UHODWLYH
ZHLJKW�RI�WKHVH�JURXSV��$URXQG�������WKHUH�ZDV�RQO\�D�YHU\�VPDOO�JURXS�RI�YLVLEOH
DGYRFDWHV� RQ� ERWK� VLGHV��ZKLOH� WKH� ODUJHU�SDUW� UHPDLQHG�XQGHFLGHG��2QH� RI� WKH
YLVLEOH� VNHSWLFV�ZDV�(XURSHDQ�� EXW� QRQH� RI� WKH� YLVLEOH� DGYRFDWHV�ZHUH��$URXQG
�����WKH�YLVLEOH�VNHSWLFV�GLVDSSHDUHG�DQG�WKH�ODUJH�JURXS�RI�XQGHFLGHG�MRLQHG�WKH
DGYRFDWHV�

��������������������������������������������������
FRXQWULHV�ZKR�IRXQG�RXW�VXFK�DQG�VXFK��%XW�LQ�VFLHQFH�WKHUH�LV�QR�GHPRFUDF\��WKHUH�LV
WKH�SRVVLELOLW\�WKDW�RQH�LV�DJDLQVW�WKH�PDMRULW\�DQG�LV�ULJKW��,�GRQªW�ZLVK�WR�WKLQN�ZH
DUH�SOD\LQJ�D�GHPRFUDWLF�JDPH¨��,QWHUYLHZ�����

�� 7KH� LQYROYHPHQW� RI� 81(3�ZDV� VSXUUHG� E\� WKH� 15'&�ZD\� EDFN� LQ� WKH� ����V� �FI�
&DJLQ�'UD\������������
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7KLV�OHG�WR�D�UHLQIRUFHPHQW�RI�WKH�QHWZRUN�LQ�IDYRU�RI�UHJXODWLRQV�ZKLFK��LQ�WXUQ�
OHG� WR� WKH� FKDQJH� LQ� RULHQWDWLRQ� RI� ODUJH� FRUSRUDWH� DFWRUV� OLNH�'X� 3RQW� DQG� WKH
*HUPDQ� JRYHUQPHQW�� 7KHVH� HYHQWV��ZKLFK� KDSSHQHG� DOO� DURXQG� ������ZHUH� WKH
PRVW� LPSRUWDQW� LQ�D� FDWDO\WLF�SURFHVV�ZKLFK�ZDV� WULJJHUHG�E\� WKH�RFFXUUHQFH�RI
WKH�$QWDUFWLF�R]RQH�KROH�

��� $JUHHPHQW�LQ�0RQWUHDO

8QWLO�VSULQJ�RI������WKH�GHILQLWLRQ�RI�WKH�VLWXDWLRQ�KDG�QRW�\HW�EHHQ�DJUHHG�XSRQ
E\� WKH� SURVSHFWLYH� SDUWLHV� WR� DQ� LQWHUQDWLRQDO� SURWRFRO�� 7KHUH�ZHUH� WZR� FRQWUD�
GLFWLQJ� YLHZV�� WKH� SUHFDXWLRQDU\� DQG� WKH� ZDLW�DQG�VHH� DSSURDFK�� ,W� ZDV� WKH
DFKLHYHPHQW�RI�WKH�SUR�UHJXODWLRQ�QHWZRUN�WR�PDNH�LWV�YLHZ�ELQGLQJ�RQ�DOO�SDUWLHV
WR�D�SURVSHFWLYH�SURWRFRO����7KLV�SUHFRQGLWLRQ�IRU�WKH�QHJRWLDWLRQ�SURFHVV�ZDV�QRW
D�VLPSOH�WDVN�RI�VSUHDGLQJ�VFLHQWLILF�WUXWK��EXW�UDWKHU�RQH�UHTXLULQJ�FRQVLGHUDEOH
VNLOOV�RI�PDQLSXODWLRQ��2QFH�D�FRPPRQ�GHILQLWLRQ�RI�WKH�VLWXDWLRQ�ZDV�FUHDWHG��WKH
QHJRWLDWLRQV�VWDUWHG�RQ�WZR�TXHVWLRQV��+RZ�PXFK�RI�ZKLFK�VXEVWDQFH�ZLOO�EH�UH�
GXFHG� LQ�ZKDW� WLPH�SHULRG"�+RZ�FDQ� WKH�EXUGHQ�EH�GLVWULEXWHG�HTXDOO\"�7KHVH
DUH�LQWHUHVWLQJ�TXHVWLRQV��EXW�VXERUGLQDWH�WR�WKH�IXQGDPHQWDO�TXHVWLRQ�RI�KRZ�D
FRPPRQ�GHILQLWLRQ�RI�WKH�VLWXDWLRQ�HPHUJHG�

6LQFH� WKH� VWUHQJWK�RI� WKH�SUR�UHJXODWLRQ�QHWZRUN� LQ� WKH�86�ZDV�GHFLVLYH�� ,� VKDOO
EULHIO\�ORRN�DW�KRZ�LW�FDPH�LQWR�EHLQJ��7KH�86�SRVLWLRQ�IRU�WKH�LQWHUQDWLRQDO�QHJR�
WLDWLRQV�ZDV� FRQILUPHG� LQ� VSULQJ� ������ %HIRUH� WKDW�� WKH� DQWL�UHJXODWLRQ�QHWZRUN�
UDOO\LQJ�ZLWKLQ�WKH�'RPHVWLF�3ROLF\�&RXQFLO��KDG�VSDUNHG�RII�D�QHZ�FRQWURYHUV\
ZLWKLQ� JRYHUQPHQW�� 7KH� 6HFUHWDU\� RI� WKH� ,QWHULRU�� +RGHO�� DSSDUHQWO\� IDYRUHG� D
§SHUVRQDO� SURWHFWLRQ� SODQ¨� LQVWHDG� RI� LQWHUQDWLRQDO� UHJXODWLRQV�� 7KH� 15'&� H[�
SORLWHG�WKLV�UXPRU�E\�PDNLQJ�LW�SXEOLF��ZKLFK�EDFNILUHG�RQ�+RGHO�DQG�KLV�DOOLHV
�%HQHGLFN���������¥����&DJLQ�'UD\�����������¥������,Q�DQ�DUWLFOH�ZLWK�WKH�FDWFK\
KHDGOLQH�§$GYLFH�RQ�2]RQH�0D\�%H��:HDU�+DWV�DQG�6WDQG�LQ�WKH�6KDGH�¨�WKH�:DOO
6WUHHW�-RXUQDO�TXRWHG�+RGHO�DV�VD\LQJ��§3HRSOH�ZKR�GRQªW�VWDQG�RXW�LQ�WKH�VXQ�¥�LW
GRHVQªW� DIIHFW� WKHP�¨���7KH� DWWHPSW� WR� UHGHILQH� WKH� VLWXDWLRQ� DV� RQH� RI� SHUVRQDO
ULVN�HQGHG� LQ� ULGLFXOH�RQFH� LW�ZDV�PDGH�SXEOLF��(3$�DGPLQLVWUDWRU�/HH�7KRPDV
FRQILUPHG�WKH�86�RSWLRQ�RI�D�����UHGXFWLRQ��ZKLFK�ZDV�VXSSRUWHG�E\�WKH�6HFUH�

��������������������������������������������������
�� 6XUSULVHG�E\�WKH�VSHHG�RI�WKH�SURFHVV��0D[ZHOO�DQG�:HLQHU�LPSODXVLEO\�VXJJHVW�WKDW

WKHUH�ZHUH�QR�UHDO�GLIIHUHQFHV�LQ�WKH�ILUVW�SODFH��§7KH�VSHHG�ZLWK�ZKLFK�DQ�DJUHHPHQW
ZDV�DFWXDOO\�UHDFKHG� IROORZLQJ�GLVFRYHU\�RI� WKH�$QWDUFWLF�R]RQH�KROH�SURYLGHV�HYL�
GHQFH�RI�D�JUHDWHU�FRQYHUJHQFH�RI�YLHZSRLQWV�WKDQ�LV�FRPPRQO\�EHOLHYHG¨��0D[ZHOO�
:HLQHU������������6HH�%HQHGLFN��������DQG�*HKULQJ��������IRU�GHWDLOV�RI�WKH�FRQWURYHU�
VLHV�

�� :DOO�6WUHHW�-RXUQDO�����0D\������
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WDU\�RI�6WDWH��6KXOW]����6KXOW]�DSSRLQWHG�5LFKDUG�%HQHGLFN�DV�6WDWH�'HSDUWPHQWªV
'HSXW\�$VVLVWDQW�6HFUHWDU\�IRU�(QYLURQPHQW��+HDOWK��DQG�1DWXUDO�5HVRXUFH�,VVXHV
DQG�FKLHI�QHJRWLDWRU�IRU�WKH�LQWHUQDWLRQDO�WDONV�

7KH�RIILFLDO�86�QHJRWLDWLRQ�SRVLWLRQ�FRQILUPHG�WKH�SURYLVLRQ�RI�WKH�&OHDQ�$LU�$FW�
QDPHO\�WKDW�WKH�SUHFDXWLRQDU\�SULQFLSOH�UDQNHG�KLJKHU�WKDQ�DQ\�HFRQRPLF�LQWHU�
HVWV����7KLV�EDUJDLQLQJ�SRVLWLRQ�OHG�WR�D�SHFXOLDU�VWUXFWXUH�GXULQJ�WKH�LQWHUQDWLRQDO
QHJRWLDWLRQV�� WKHUH�ZHUH� WZR�RSSRVLQJ� FDPSV�� RQH� LQ� IDYRU� RI� D� FRPSUHKHQVLYH
VROXWLRQ�WR�SURWHFW�WKH�R]RQH�OD\HU��WKH�RWKHU�SULPDULO\�FRQFHUQHG�ZLWK�HFRQRPLF
DVSHFWV��7KH�ILUVW�JURXS�FDOOHG�IRU�D�����UHGXFWLRQ��WKH�ODWWHU�ZDQWHG�QR�ELQGLQJ
UHGXFWLRQV��$�FRQWUDFW�]RQH�HPHUJHG�ZKHQ�PRVW�FRXQWULHV�DJUHHG�WR�D�SURGXFWLRQ
IUHH]H�DQG�D�����FXWEDFN��2QH�RI� WKH�UHPDLQLQJ�FULWLFDO� LVVXHV�ZDV�WKH�SURSRVDO
IURP�WKH�SUR�UHJXODWLRQ�QHWZRUN�WKDW�WKLV�EH�IROORZHG�E\�IXUWKHU�UHGXFWLRQ�RI����
ZLWKLQ� WZR� WR� IRXU� \HDUV� �%HQHGLFN� ���������� *HKULQJ� ���������¥������ ,QLWLDOO\�
WKHUH�ZDV� UHOXFWDQFH��PDLQO\�RQ�SDUW�RI� WKH�8QLWHG�.LQJGRP�� WR�DFFHSW� VXFK�DQ
DXWRPDWLF� FXWEDFN�� ,W� ZDV� RYHUFRPH� E\� PDNLQJ� IXUWKHU� UHGXFWLRQV� FRQWLQJHQW
XSRQ� WKH� HYROXWLRQ� RI� VFLHQFH�� 7KLV� PLQLPDO� FRQVHQVXV� DPRQJ� WKH� FRQWHQGLQJ
QHWZRUNV�DOORZHG�PRUH�VWULQJHQW�FRQWUROV�LQ�WKH�HQG��$JDLQ��LW�ZDV�V\PEROLF�HYL�
GHQFH��FUHGLELOLW\��UDWKHU�WKDQ�VFLHQWLILF�FHUWDLQW\�ZKLFK�OHG�WR�WKH�UHYHUVDO�RI�WKHLU

��������������������������������������������������
�� 3UHVLGHQW�5HDJDQ�HYHQWXDOO\�FDPH�RYHU�WR�WKLV�OLQH��7KH�86�ZLOO�JR�IRU�D�����UHGXF�

WLRQ�EXW�VHWWOH�IRU�D�����FRPSURPLVH��&I��%HQHGLFN������������DQG�'RQLJHU������������
�� :KLOH�WKH�HPHUJHQFH�RI�WKH�86�SRVLWLRQ�ZDV�IDFLOLWDWHG�E\�WKH�IDFW�WKDW�'X�3RQW�GLG

QRW� RSSRVH� DQ� LQWHUQDWLRQDO� SURWRFRO�� WKH� FRPSDQ\� ZDV� HYLGHQWO\� QRW� GLUHFWO\� LQ�
YROYHG�LQ�GHILQLQJ�WKH�SRVLWLRQ�

Table 3 Profiles of Scientists and Their Distribution, 1975, N = 27

Advocacy High Low

Pro Visible advocates 3 Quiet advocates 6

Contra Visible skeptics 2 Quiet skeptics 0

Neither – Undecided 16

Table 4 Profiles of Scientists and Their Distribution, 1986, N = 27

Advocacy High Low

Pro Visible advocates 7 Quiet advocates 17

Contra Visible skeptics 0 Quiet skeptics 3

Neither – Undecided 0
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SRVLWLRQ�� 7KLV� KROGV� WUXH� HYHQ� IRU� WKH� 8QLWHG� .LQJGRP�� ZKLFK� SULGHV� LWVHOI� RQ
KDYLQJ�UHDFWHG�RQO\�DIWHU�WKH�HYLGHQFH�ZDV�FRQFOXVLYH��L�H��LQ��������7UXH�HQRXJK�
WKH�8.�VWDUWHG�WR�SOD\�D�PXFK�PRUH�DFWLYH�UROH�LQ�������+RZHYHU��WKH�8.�DJUHHG
WR�DQ�DXWRPDWLF�����FXWEDFN� LQ�0RQWUHDO��ZKLFK�FDQ�PDLQO\�EH�H[SODLQHG�E\�LWV
IHDU�RI�LVRODWLRQ�LQGXFHG�E\�WKH�HQRUPRXV�FUHGLELOLW\�RI�WKH�SUR�UHJXODWLRQ�FDPS�

��� :K\�1RW�D�6WUXFWXUDO�([SODQDWLRQ�"

7KH�VKLIW�RI�NH\�DFWRUV�FRXOG�EH�H[SODLQHG�GLIIHUHQWO\��,W�FRXOG�EH�DUJXHG�WKDW�WKHLU
SLYRWDO�FKDQJH�LQ�RULHQWDWLRQ�ZDV�GXH�WR�RWKHU�IDFWRUV��'X�3RQW�ZDV�GULYHQ�E\�WKH
VHDUFK� IRU�ROLJRSRO\�SURILWV�� WKH�*HUPDQ�JRYHUQPHQW�E\� WKH�DLP� WR�PRQRSROL]H
WKH�LVVXH�LQ�LWV�GRPHVWLF�SROLF\�JDPH�DQG�WKH�DWPRVSKHULF�VFLHQWLVWV�E\�FRQVHQVXV�
'HSHQGLQJ�RQ�ZKLFK�ZDV�WKH�PRVW�LPSRUWDQW��RQH�FRXOG�ILQG�DQ�HFRQRPLF��D�SR�
OLWLFDO��RU�D�FRJQLWLYH�H[SODQDWLRQ�

7KH�HPSLULFDO�HYLGHQFH�VXJJHVWV�WKDW�WKH�LQLWLDO�NLFN�IRU�WKH�SUHIHUHQFH�FKDQJH�RI
PDLQ�DFWRUV�ZDV�'X�3RQWªV�FKDQJH�LQ�DWWLWXGH��'X�3RQW�ZDV�WKH�PDLQ�SURWDJRQLVW
RI� WKH� EORFNLQJ� FRDOLWLRQ�� ,W�ZDV� WKH�PRVW� RXWVSRNHQ� DQG�YLVLEOH� UHSUHVHQWDWLYH�
QRW�RQO\�RI� WKH�&)&�SURGXFHUV��EXW�RI�DOO� WKRVH�ZKR�EHOLHYHG� WKDW� WKHUH�ZDV�QR
QHHG�WR�UXVK�LQWR�UHJXODWRU\�DFWLRQ��:KHQ�'X�3RQW�FKDQJHG�LWV�SRVLWLRQ�LQ�WKH�IDOO
RI������� WKLV� OHG� WR�D�VSOLW� LQ� LQGXVWU\�UDQNV�DQG� WR�FRQIXVLRQ�DPRQJ� WKRVH�ZKR
EHOLHYHG�WKDW�&)&V�ZHUH�QRW�SRVLQJ�D�PDMRU�SUREOHP��7KH�VSHDNHU�UROH�ZHQW�RYHU
WR�*UHDW� %ULWDLQ�� ,Q� D�ZD\�� 'X� 3RQWªV� VZLWFK�ZDV�PRUH� HIIHFWLYH� WKDQ� VFLHQWLILF
SURRI�� EHFDXVH� DOO� SDUWLFLSDQWV� DQG� REVHUYHUV� RI� WKH� FRQWURYHUV\� UHDOL]HG� WKDW� LI
WKH� PDLQ� VSHDNHU� RI� WKH� DQWL�UHJXODWLRQ� FRDOLWLRQ� QR� ORQJHU� VDZ� DQ\� UHDVRQ� WR
ILJKW�LQWHUQDWLRQDO�FRQWUROV��WKHQ�RWKHUV�PLJKW�KDYH�HYHQ�OHVV�UHDVRQ�WR�GR�VR��%XW
KRZ�FDQ�RQH�H[SODLQ�'X�3RQWªV�VKLIW�LQ�RULHQWDWLRQ"�0\�DUJXPHQW�LV�WKDW�LW�FDQ�EH
DWWULEXWHG� WR� WKH� DQWLFLSDWHG� GRPHVWLF� UHJXODWLRQV� ZKLFK� ZRXOG� KDYH� EHHQ� HQ�
DFWHG�LQ�WKH�86�HYHQ�LI�WKH�LQWHUQDWLRQDO�QHJRWLDWLRQV�IDLOHG��$IWHU�QHDUO\����\HDUV
RI� ELWWHU� VWUXJJOH�� 'X� 3RQW� UHDFWHG� GHIHQVLYHO\� WR� WKH� VWUHQJWK� RI� WKH� DGYRFDF\
FRDOLWLRQ��ZKLFK�FRXOG�EH�H[SHFWHG� WR�JURZ�HYHQ�VWURQJHU�DIWHU� WKH�GLVFRYHU\�RI
WKH� R]RQH� KROH�� (YHQ� EHIRUH� WKH� R]RQH� KROH�� WKH�15'&� KDG� EURXJKW� D� ODZVXLW
DJDLQVW�WKH�(3$�ZKLFK�ZDV�UHVROYHG�LQ�DQ�RXW�RI�FRXUW�VHWWOHPHQW���LQ�ZKLFK�WKH
(3$� DJUHHG� WR�PDNH� D� GHFLVLRQ� E\�1RYHPEHU� ����� �%URGHXU� ����������� 6HQDWRU
&KDIHH�LQWURGXFHG�D�ELOO�ZKLFK�§FDOOHG�IRU�XQLODWHUDO�&)&�FXWV�E\�WKH�86��DFFRP�
SDQLHG�E\� WUDGH� UHVWULFWLRQV� DJDLQVW� FRXQWULHV�ZKR�GR�QRW� UHFLSURFDWH¨� �3DUVRQV
�����������,W�ZRXOG�KDYH�UHTXLUHG�WKH�86�WR�WDNH�XQLODWHUDO�DFWLRQ�¥�D�PRYH�ZKLFK
LQWURGXFHG�D�VHOI�ELQGLQJ�PHFKDQLVP�LQWR�WKH�LQWHUQDWLRQDO�QHJRWLDWLRQV�6FKHOOLQJ
����������� 'X� 3RQW�PD\� DOVR� KDYH� IHDUHG� ODZVXLWV� IURP� VNLQ� FDQFHU� YLFWLPV�� )L�
��������������������������������������������������
�� ,W�ZDV�EDVHG�RQ�D�FODXVH�RI�WKH�&OHDQ�$LU�$FW�RI�������FI��)RRWQRWH����
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QDOO\��DQ�LQVLVWHQFH�RQ�&)&V�PLJKW�KDYH�LPSDLUHG�WKH�FRUSRUDWH�LPDJH�RI�WKH�ILUP�
OHDGLQJ�HYHQWXDOO\� WR� FRQVXPHU�ER\FRWWV�� ,Q� WKH� OLJKW�RI� DOO� WKLV�� WKH�TXHVWLRQ�RI
ZKHWKHU� WKH� �XQFHUWDLQ�� RSWLRQ� IRU� ROLJRSRO\� SURILWV� ZDV� DW� DOO� GHFLVLYH� ¥� DV
HFRQRPLVWV�ZRXOG�KDYH�XV�EHOLHYH�¥�LV�D�UHODWLYHO\�PLQRU�LVVXH���

� &RQFOXVLRQ

7KH� 0RQWUHDO� 3URWRFRO� LV� DQ� LQVWDQFH� RI� VXFFHVVIXO� LQWHUQDWLRQDO� FRRSHUDWLRQ
ZKLFK� FDQ� EH� H[SODLQHG� E\� D� PRGHO� LQ� ZKLFK� FRPSHWLQJ� SROLF\� QHWZRUNV� SUH�
FRPPLWWHG�WKHPVHOYHV�WR�WKH�UHVXOWV�RI�VFLHQWLILF�UHVHDUFK��IRXJKW�IRU�WKHLU�SROLF\
JRDOV�EDVHG�RQ�SULQFLSOHV�DQG�WULHG�WR�HQKDQFH�WKH�SXEOLF�FUHGLELOLW\�RI�WKHLU�FDVH�
,Q�D�SURFHVV�ZKLFK�WRRN�PRUH�WKDQ�D�GHFDGH��WKH�SUR�UHJXODWLRQ�QHWZRUN�HYHQWX�
DOO\�JDLQHG�D�SRVLWLRQ�RI�KHJHPRQ\��7KH�FDXVHV�RI�LWV�VXFFHVV�KDYH�WR�EH�VRXJKW�LQ
LWV�KLVWRULFDO� URRWV� LQ� WKH�����V��ZKHQ� LW� VXFFHHGHG� LQ� IUDPLQJ� WKH� VLWXDWLRQ� LQ�D
ZD\� WKDW�PDGH�SUHFDXWLRQDU\�PHDVXUHV� ORRN�YHU\�UHDVRQDEOH�DQG� LQ� LQVWLWXWLRQ�
DOL]LQJ�D�VHW�RI� OHJDO�QRUPV�ZKLFK�FRXOG�EH�XVHG�E\�WKH�SUR�UHJXODWRU\�IRUFHV� LQ
WKH�PLG�HLJKWLHV��7KH�FRUH�RI�WKLV�SUR�UHJXODWLRQ�QHWZRUN�ZDV�PDGH�XS�RI�DGYR�
FDWH�VFLHQWLVWV��EXUHDXFUDWV�DQG�HQYLURQPHQWDO�DFWLYLVWV��7KHLU�FDVH�ZDV�VXSSRUWHG
E\�SRZHUIXO�DOOLHV��VXFK�DV�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV��WKH�1HZ�<RUN�7LPHV�
&(4��FRQVXPHUV�DQG�D�VPDOO�QXPEHU�RI�FRXQWULHV�ZKR�HQDFWHG�SDUWLDO�&)&�EDQV�

7KH� FRUH� RI� WKH� DQWL�UHJXODWLRQ� QHWZRUN� ZDV� PDGH� XS� RI� &)&� SURGXFHUV� DQG
VNHSWLFDO�VFLHQWLVWV�LQ�WKH�����V��SDUW�RI�WKH�5HDJDQ�DGPLQLVWUDWLRQ��WKH�(&��-DSDQ
DQG� WKH� IRUPHU� 6RYLHW�8QLRQ� LQ� WKH� ����V�� ,Q� WKH�PLG�����V��1$6$��:02�DQG
81(3� WULHG� WR� SXW� WRJHWKHU� WKH� VFLHQWLILF� HYLGHQFH� LQ� RUGHU� WR� GHFUHDVH� XQFHU�
WDLQW\� DQG� OHJLWLPDWH� FRQWUROV�� 7KH� (3$� DQG� WKH�86� 6WDWH� 'HSDUWPHQW� DFWHG� LQ
FRQFHUW� WR� GHILQH� D� OHDGHUVKLS� UROH� LQ� WKH� LQWHUQDWLRQDO� QHJRWLDWLRQV�� 7KHLU�PRVW
LPSRUWDQW�V\PEROLF�UHVRXUFHV�ZHUH� WKH�GLVFRYHU\�RI�DEQRUPDOO\� ORZ�R]RQH�FRQ�
FHQWUDWLRQV�RYHU�VSULQJWLPH�$QWDUFWLFD��WKH�FRLQDJH�RI�WKH�PHWDSKRU�§R]RQH�KROH¨
IRU� WKLV�XQIRUHVHHQ�SKHQRPHQRQ�DQG�WKH�VXEVHTXHQW�GUDPDWL]DWLRQ�RI� WKH�VLWXD�
WLRQ��7KLV�OHG�WR�D�FDWDO\WLF�SURFHVV�LQ�ZKLFK�NH\�SOD\HUV�FKDQJHG�WKHLU�RULHQWDWLRQ
FRPSOHWHO\�¥�D�SURFHVV�ZKLFK�ZDV�VWDUWHG�E\�WKH�PDLQ�VSHDNHU�DJDLQVW�UHJXODWLRQV
�'X�3RQW��FKDQJLQJ�VLGHV��(PEDUUDVVLQJ�SXEOLF�VWDWHPHQWV�IURP�KDUG�OLQHUV�LQ�WKH
DQWL�UHJXODWLRQ�FDPS�OHG�WR�D�FRQVROLGDWLRQ�RI�WKH�SUR�UHJXODWLRQ�QHWZRUN�ZLWKLQ
WKH�5HDJDQ�DGPLQLVWUDWLRQ��7KH�VZLWFK�RI�WKH�*HUPDQ�JRYHUQPHQW�ZDV�LQIOXHQFHG
ERWK� E\� LWV� LQWHUQDO� SROLF\� JDPH� DQG� E\� WKH� DFWLYLW\� RI� WKH� WUDQVQDWLRQDO� SROLF\

��������������������������������������������������
�� 2\H�0D[ZHOO� �������� 7KH� DUJXPHQW� RIWHQ� FLWHG� ¥� WKDW� 'X� 3RQW� ZDV� DKHDG� RI� LWV

FRPSHWLWRUV� LQ� ILQGLQJ� DOWHUQDWLYH� VXEVWDQFHV� ¥� PXVW� EH� UHJDUGHG� DV� D� P\WK� �FI�
*UXQGPDQQ�������
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QHWZRUN� ILJKWLQJ� IRU� UHJXODWLRQV�� 7KLV� VKLIW� LQ� WKH� EDODQFH� RI� SRZHU� SHUVXDGHG
GUDJJHUV�DQG�XQGHFLGHG�FRXQWULHV� WR� VLJQ� WKH�����FRPSURPLVH�RI� WKH�0RQWUHDO
3URWRFRO��$�VHFRQG�EDQGZDJRQ�SURFHVV�VWDUWHG�DIWHU������ZKHQ� WKH�%ULWLVK�JRY�
HUQPHQW�FKDQJHG�LWV�SRVLWLRQ��ZKLFK�OHG�WR�HYHQ�PRUH�VWULQJHQW�PHDVXUHV�LQ�WKH
\HDUV�WKDW�IROORZHG���

7ZR�TXHVWLRQV�UHPDLQ��+RZ�FDQ�WKLV�PRGHO�EH�JHQHUDOL]HG"�'RHV�LW�JHQHUDWH�WHVW�
DEOH�K\SRWKHVHV"

$V�UHJDUGV�WKH�ILUVW�TXHVWLRQ��LW�VHHPV�WR�PH�WKDW�WKH�PRGHO�ZRUNV�ZHOO�IRU�WKH�H[�
SODQDWLRQ�RI�QDWLRQDO�YDULDQFH�LQ�SROLF\�RXWFRPHV�LQ�WKH�����V��ZKHUH�WKH�UHODWLYH
VWUHQJWK�RI�D�SUR�UHJXODWLRQ�QHWZRUN�LV�FRUUHODWHG�WR�VWULQJHQW�&)&�FRQWUROV��ZKLOH
LWV� DEVHQFH� FRUUHODWHV�ZLWK� OD[� RU� QR� &)&� FRQWUROV�� ,W� FDQ� EH� DSSOLHG� WR� VLPLODU
FDVHV� LQ� ZKLFK� WKH� UHSUHVHQWDWLRQ� RI� GLIIXVH� LQWHUHVWV� UHTXLUHV� VSHDNHUV� �SXEOLF
LQWHUHVW�JURXSV�RU�SROLF\�HQWUHSUHQHXUV�DQG�SROLF\�GHFLVLRQV�KDYH�WR�EH�WDNHQ�XQ�
GHU�XQFHUWDLQW\��([DPSOHV� DERXQG��7KLQN�RI� FDVHV� OLNH� DFLG� UDLQ��%6(�� RU�JOREDO
ZDUPLQJ�� $GYRFDWH� VFLHQWLVWV� DUH� ZHOO� VXLWHG� WR� LQWHJUDWH� WKHVH� WZR� SURFHVVHV�
7KH\�FDQ�UHSUHVHQW�GLIIXVH�LQWHUHVWV�DQG�UHGXFH�XQFHUWDLQW\��+RZHYHU��GHFLVLRQV
XQGHU�XQFHUWDLQW\�SUREDEO\�JHQHUDWH�WZR�W\SHV�RI�H[SHUWV��RQH�EHLQJ�LQ�IDYRU�RI
UHJXODWLRQV��WKH�RWKHU�DJDLQVW�

7KLV� OHDGV� WR� WKH� VHFRQG� TXHVWLRQ�� 3ROLF\�PDNHUV� FDQQRW� MXGJH�ZKLFK� H[SHUW� LV
ULJKW� RU�ZURQJ� ¥� \HW� WKH\� KDYH� WR� GHFLGH�� 7KH� SDUDGR[� FDQ� EH� UHVROYHG� LQ� WZR
ZD\V��7KH�ILUVW�VROXWLRQ�FDQ�EH�WKDW�HDFK�SROLF\�QHWZRUN�WULHV�WR�PRELOL]H�DV�PDQ\
UHVRXUFHV�DQG�DOOLHV�DV�SRVVLEOH�DQG�WR�XQGHUPLQH�WKH�FUHGLELOLW\�RI�WKH�RSSRVLQJ
QHWZRUN��$�YHU\�HIIHFWLYH�PHDQV�RI�VR�GRLQJ�LV�WR�UHFUXLW�UHVRXUFHV�DQG�DOOLHV�IURP
WKH� RSSRVLQJ� QHWZRUN�� ZKLFK� OHDGV� WR� QRQ�OLQHDU� HIIHFWV�� 7KH� RWKHU� VROXWLRQ
HPHUJHV�ZKHQ�VFLHQWLILF�HYLGHQFH�KHOSV�WR�VKLIW�WKH�EDODQFH�EHWZHHQ�WKH�WZR�VLGHV�
7KLV� FDQ�RQO\�KDSSHQ� LI� ERWK� DUH� FRPPLWWHG� WR� WKH� UHVXOWV� RI� VFLHQWLILF� UHVHDUFK
DQG� LI� ERWK� DJUHH� RQ�ZKDW� FRQVWLWXWHV� DQ� XQEHDUDEOH� ULVN� RU� D� SODXVLEOH� WKUHDW�
7KLV�VHFRQG�VROXWLRQ�LV�PRVW�OLNHO\�ZKHQ�LQGXVWU\�LV�LQYROYHG�LQ�WKH�VFLHQWLILF�UH�
VHDUFK��WRR��,I�WKHUH�LV�QR�FRPPRQ�GHILQLWLRQ�RI�WKH�VLWXDWLRQ�DQG�LI�ERWK�FDPSV�DUH
HTXDOO\�VWURQJ��WKHUH�ZLOO�EH�QR�DJUHHPHQW�RQ�VROXWLRQV���&DVHV�ZKHUH�RQH�FDPS
LPSRVHV� LWV� GHILQLWLRQ� RI� WKH� VLWXDWLRQ� IURP� WKH� RXWVHW� DUH� WULYLDO��� 7KH� DFWRUVª
SRZHU�WKXV�GHSHQGV�KHDYLO\�RQ�WKHLU�DELOLW\� WR�FRQYLQFH�RWKHUV�RI� WKHLU�SUREOHP
GHILQLWLRQ��$�PDMRU� UHVRXUFH� LV�SXEOLF� FUHGLELOLW\��ZKLFK� LQ� WXUQ�GHSHQGV�RQ� WKH
DYDLODELOLW\�RI�V\PEROLF�UHVRXUFHV�

��������������������������������������������������
�� 7KH�8.� DFWHG� DV� VSHDNHU� IRU� WKH� DQWL�UHJXODWRU\� IRUFHV�ZLWKLQ� WKH� (&�� 7KHVH�ZHUH

WKUHH� FRXQWULHV� LQYROYHG� LQ�&)&�SURGXFWLRQ�� 6SDLQ�� ,WDO\� DQG�)UDQFH��2QFH� WKH�8.
VZLWFKHG�RYHU��WKH�RWKHUV�IROORZHG�
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,W�LV�QRW�FOHDU�ZKHWKHU�WKH�PRGHO�FDQ�EH�DSSOLHG�WR�FDVHV�LQ�ZKLFK�RQO\�RQH�RI�WKH
DERYH� FRQGLWLRQV� H[LVWV�� L�H�� XQFHUWDLQW\� FRPELQHG�ZLWK�ZHOO�RUJDQL]HG� LQWHUHVWV
RU�GLIIXVH�LQWHUHVWV�LQ�WKH�DEVHQFH�RI�XQFHUWDLQW\��7KLV�UHTXLUHV�IXUWKHU�UHVHDUFK��,
VXEPLW�WKH�JHQHUDO�K\SRWKHVLV�WKDW�ZKHQHYHU�D�VSHDNHU�RI�RQH�RI�WKH�FRQWHQGLQJ
FDPSV� FKDQJHV� VLGHV�� WKLV�ZLOO� HQKDQFH� WKH� SURVSHFWV� RI� WKH� FDPS� WR�ZKLFK� KH
WXUQV�
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$EEUHYLDWLRQV

&)&V &KORURIOXRURFDUERQV

&(4 &RXQFLO�RQ�(QYLURQPHQWDO�4XDOLW\��86$�

(& (XURSHDQ�&RPPXQLW\

(3$ (QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��86$�

,026 $G�KRF�)HGHUDO�,QWHUDJHQF\�7DVN�)RUFH�RQ�WKH�,QDGYHUWHQW
0RGLILFDWLRQ�RI�WKH�6WUDWRVSKHUH��86$�

05+ 0ROLQD�5RZODQG�+\SRWKHVLV

1$6 1DWLRQDO�$FDGHP\�RI�6FLHQFHV��86$�

1$6$ 1DWLRQDO�$HURQDXWLFV�DQG�6SDFH�$GPLQLVWUDWLRQ��86$�

15'& 1DWLRQDO�5HVRXUFHV�'HIHQVH�&RXQFLO��86$�

273 2]RQH�7UHQGV�3DQHO

81(3 8QLWHG�1DWLRQV�(QYLURQPHQWDO�3URJUDP

:02 :RUOG�0HWHRURORJLFDO�2UJDQL]DWLRQ
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5HIHUHQFHV

$UWKXU��:��%ULDQ��������6HOI�5HLQIRUFLQJ�0HFKDQLVPV� LQ�(FRQRPLFV�� ,Q��3�:��$QGHUVRQ�
.�-��$UURZ�'��3LQHV��HGV����7KH�(FRQRP\�DV�DQ�(YROYLQJ�&RPSOH[�6\VWHP��5HGZRRG�&LW\�
&$��$GGLVRQ�:HVOH\���¥���

$[HOURG��5REHUW��������7KH�(YROXWLRQ�RI�&RRSHUDWLRQ��1HZ�<RUN��%DVLF�%RRNV�

$[HOURG�� 5REHUW�.HRKDQH�� 5REHUW� 2��� ������ $FKLHYLQJ� &RRSHUDWLRQ� XQGHU� $QDUFK\�
6WUDWHJLHV� DQG� ,QVWLWXWLRQV�� ,Q�� .HQQHWK� $�� 2\H� �HG���� &RRSHUDWLRQ� 8QGHU� $QDUFK\�
3ULQFHWRQ��1-��3ULQFHWRQ�8QLYHUVLW\�3UHVV�����¥����

%DFKDUDFK�� 3HWHU�0RUWRQ� 6�� %DUDW]� ������ 3RZHU� DQG� 3RYHUW\�� 7KHRU\� DQG� 3UDFWLFH�� 1HZ
<RUN��2[IRUG�8QLYHUVLW\�3UHVV�

%DVWLDQ�� &DUUROO� /HVOLH�� ������ 7KH� )RUPXODWLRQ� RI� )HGHUDO� 3ROLF\�� ,Q�� )UDQN� $�� %RZHU�
5LFKDUG�%��:DUG��HGV����6WUDWRVSKHULF�2]RQH�DQG�0DQ��%RFD�5DWRQ��&5&�3UHVV�����¥����

%HQHGLFN�� 5LFKDUG� (��� ������2]RQH� 'LSORPDF\�� 1HZ� 'LUHFWLRQV� LQ� 6DIHJXDUGLQJ� WKH� 3ODQHW�
&DPEULGJH��0DVV���+DUYDUG�8QLYHUVLW\�3UHVV�

%HUQDXHU��7KRPDV��������7KH�(IIHFW�RI�,QWHUQDWLRQDO�(QYLURQPHQWDO�,QVWLWXWLRQV��+RZ�:H
0LJKW�/HDUQ�0RUH��,Q��,QWHUQDWLRQDO�2UJDQL]DWLRQ��������¥����

%UDFN��'XQFDQ��������,QWHUQDWLRQDO�7UDGH�DQG�WKH�0RQWUHDO�3URWRFRO��/RQGRQ��5R\DO�,QVWLWXWH
RI�,QWHUQDWLRQDO�$IIDLUV�

%URGHXU�� 3DXO�� ������ $QQDOV� RI� &KHPLVWU\�� ,Q� WKH� )DFH� RI� 'RXEW�� ,Q�� 7KH� 1HZ� <RUNHU
���-XQH����������¥���

&DJLQ��6HWK�3KLOLS�'UD\��������%HWZHHQ�(DUWK�DQG�6N\��+RZ�&)&V�&KDQJHG�2XU�:RUOG�DQG
(QGDQJHUHG�WKH�2]RQH�/D\HU��1HZ�<RUN��3DQWKHRQ�%RRNV�

&RKHQ��0LFKDHO�'��-DPHV�0DUFK�-RKDQ� 3��2OVHQ�� ������$�*DUEDJH�&DQ�0RGHO� RI�2U�
JDQL]DWLRQDO�&KRLFH��,Q��$GPLQLVWUDWLYH�6FLHQFH�4XDUWHUO\������¥���

&RXQFLO� RQ� (QYLURQPHQWDO�4XDOLW\�)HGHUDO�&RXQFLO� IRU� 6FLHQFH� DQG� 7HFKQRORJ\�� �����
)OXRURFDUERQV�DQG�WKH�(QYLURQPHQW��5HSRUW�RI�)HGHUDO�7DVN�)RUFH�RQ�,QDGYHUWHQW�0RGLILFDWLRQ
RI�WKH�6WUDWRVSKHUH��,026���:DVKLQJWRQ��'&��8�6��*RYHUQPHQW�3ULQWLQJ�2IILFH�

'DYLG��3DXO�$���������&OLR�DQG�WKH�(FRQRPLFV�RI�4:(57<��,Q��$PHULFDQ�(FRQRPLF�5HYLHZ
�������¥����

'HPVHW]��+DUROG��������7RZDUG�D�7KHRU\�RI�3URSHUW\�5LJKWV��,Q��$PHULFDQ�(FRQRPLFV�5H�
YLHZ��������¥����

'RQLJHU��'DYLG�'���������3ROLWLFV�RI�WKH�2]RQH�/D\HU��,Q��,VVXHV� LQ�6FLHQFH�DQG�7HFKQRORJ\
�6SULQJ����������¥���

'RWWR���/\GLD�+DUROG�6FKLII��������7KH�2]RQH�:DU��1HZ�<RUN��'RXEOHGD\�

'RZQV��*HRUJH�:��'DYLG�0��5RFNH�5DQGROSK�0��6LYHUVRQ��������$UPV�5DFHV�DQG�&R�
RSHUDWLRQ�� ,Q��.HQQHWK�$��2\H� �HG����&RRSHUDWLRQ�8QGHU�$QDUFK\�� 3ULQFHWRQ��3ULQFHWRQ
8QLYHUVLW\�3UHVV����¥����

'XGHN�� 'DQLHO� -��$OLFH� /HEODQF�.HQQHWK� 6HZDOO�� ������ &XWWLQJ� WKH� &RVW� RI� (QYLURQ�
PHQWDO�3ROLF\��/HVVRQV�IURP�%XVLQHVV�5HVSRQVH�WR�&)&�5HJXODWLRQ��,Q��$PELR��������¥
����

(OVDHVVHU��+XJK�:���������2]RQH�'HVWUXFWLRQ�E\�&DWDO\VLV��&UHGLELOLW\�RI� WKH�7KUHDW�� ,Q�
$WPRVSKHULF�(QYLURQPHQW���������¥�����
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(OVDHVVHU��+XJK�:��� ������ 7KH�8QKHDUG�$UJXPHQWV��$�5DWLRQDO�9LHZ� RQ� 6WUDWRVSKHULF
2]RQH��,Q����VW�&HQWXU\��)DOO����������¥���

(OVWHU�� -RQ�� ������:KHQ� 5DWLRQDOLW\� )DLOV�� ,Q�� .DUHQ� 6�� &RRN�0DUJDUHW� /HYL� �HGV����7KH
/LPLWV�RI�5DWLRQDOLW\��&KLFDJR��7KH�8QLYHUVLW\�RI�&KLFDJR�3UHVV����¥���

)DUPDQ��-�&��%�*��*DUGLQHU�-�'��6KDQNOLQ��������/DUJH�/RVVHV�RI�7RWDO�2]RQH�LQ�$QWDUF�
WLFD�5HYHDO�6HDVRQDO�&O2[�12[�,QWHUDFWLRQ��,Q��1DWXUH���������0D\�����������¥����

*HKULQJ�� 7KRPDV�� ������'\QDPLF� ,QWHUQDWLRQDO�5HJLPHV�� ,QVWLWXWLRQV� IRU� ,QWHUQDWLRQDO� (QYL�
URQPHQWDO�*RYHUQDQFH��)UDQNIXUW�DP�0DLQ��3HWHU�/DQJ�

*LHU\Q��7KRPDV�)���������%RXQGDULHV�RI�6FLHQFH��,Q��6KHLOD�-DVDQRII�HW�DO���HGV����+DQGERRN
RI�6FLHQFH�DQG�7HFKQRORJ\�6WXGLHV��/RQGRQ��6DJH�����¥����

*ROGVWHLQ�� -XGLWK�5REHUW� .HRKDQH� �HGV���� ������ ,GHDV� DQG� )RUHLJQ� 3ROLF\�� %HOLHIV�� ,QVWLWX�
WLRQV��DQG�3ROLWLFDO�&KDQJH��,WKDFD��1<��&RUQHOO�8QLYHUVLW\�3UHVV�

*RRGHOO��5DH��������7KH�9LVLEOH�6FLHQWLVWV��%RVWRQ��/LWWOH�%URZQ�

*UDQRYHWWHU��0DUN��������7KUHVKROG�0RGHOV�RI�&ROOHFWLYH�%HKDYLRU��,Q��$PHULFDQ�-RXUQDO�RI
6RFLRORJ\���������¥�����

*UXQGPDQQ��5HLQHU��������'HU�VHOWVDPH�(UIROJ�GHV�0RQWUHDOHU�3URWRNROOV�LP�/LFKWH�VR]L�
DOZLVVHQVFKDIWOLFKHU� (UNOlUXQJHQ�� 0D[�3ODQFN�,QVWLWXW� I�U� *HVHOOVFKDIWVIRUVFKXQJ�
8QSXEOLVKHG�0DQXVFULSW�

+DDV��3HWHU�0�������D��,QWURGXFWLRQ��(SLVWHPLF�&RPPXQLWLHV�DQG�,QWHUQDWLRQDO�3ROLF\�&R�
RUGLQDWLRQ��,Q��,QWHUQDWLRQDO�2UJDQL]DWLRQ������¥���

+DDV�� 3HWHU� 0��� ����E�� %DQQLQJ� &KORURIOXRUFDUERQV�� (SLVWHPLF� &RPPXQLW\� (IIRUWV� WR
3URWHFW�6WUDWRVSKHULF�2]RQH��,Q��,QWHUQDWLRQDO�2UJDQL]DWLRQ��������¥����

+DDV�� 3HWHU� 0��� ������ 6WUDWRVSKHULF� 2]RQH�� 5HJLPH� )RUPDWLRQ� LQ� 6WDJHV�� ,Q�� 2UDQ� 5�
<RXQJ�*DLO� 2VKHUHQNR� �HGV����3RODU� 3ROLWLFV��&UHDWLQJ� ,QWHUQDWLRQDO� (QYLURQPHQWDO� 5H�
JLPHV��,WKDFD��1<��&RUQHOO�8QLYHUVLW\�3UHVV�����¥����

+DUGLQ��*DUUHW��������3ROLWLFDO�5HTXLUHPHQWV�IRU�3UHVHUYLQJ�2XU�&RPPRQV�+HULWDJH��,Q�
+�3��%URNRZ��HG����:LOGOLIH� DQG�$PHULFD��:DVKLQJWRQ��'&��&RXQFLO�RQ�(QYLURQPHQWDO
4XDOLW\�����¥����

+DUGLQ��5XVVHOO��������&ROOHFWLYH�$FWLRQ��%DOWLPRUH��0'��-RKQV�+RSNLQV�8QLYHUVLW\�3UHVV�

+DUW��'DYLG�0��'DYLG�*��9LFWRU��������6FLHQWLILF�(OLWHV�DQG�WKH�0DNLQJ�RI�86�3ROLF\�IRU
&OLPDWH�&KDQJH�5HVHDUFK������¥����,Q��6RFLDO�6WXGLHV�RI�6FLHQFH��������¥����

+LUVFKPDQQ��$OEHUW�2���������7KH�3DVVLRQV�DQG�WKH�,QWHUHVWV��3ROLWLFDO�$UJXPHQWV�IRU�&DSLWDO�
LVP�EHIRUH�LWV�7ULXPSK��3ULQFHWRQ��3ULQFHWRQ�8QLYHUVLW\�3UHVV�

-DVDQRII��6KHLOD��������7KH�)LIWK�%UDQFK��6FLHQFH�$GYLVHUV�DV�3ROLF\PDNHUV��&DPEULGJH��0$�
+DUYDUG�8QLYHUVLW\�3UHVV�����¥����

.HRKDQH��5REHUW�2���������$IWHU�+HJHPRQ\��&RRSHUDWLRQ�DQG�'LVFRUG�LQ�,QWHUQDWLRQDO�3ROLWLFDO
(FRQRP\��3ULQFHWRQ��1-��3ULQFHWRQ�8QLYHUVLW\�3UHVV�

.HRKDQH��5REHUW�2��(OLQRU�2VWURP��������/RFDO�&RPPRQV�DQG�*OREDO�,QWHUGHSHQGHQFH�
+HWHURJHQHLW\� DQG�&RRSHUDWLRQ� LQ� 7ZR�'RPDLQV�� ,Q�� -RXUQDO� RI� 7KHRUHWLFDO� 3ROLWLFV� ��
���¥����

.LQJGRQ��-RKQ�:���������$JHQGDV��$OWHUQDWLYHV��DQG�3XEOLF�3ROLFLHV��%RVWRQ��/LWWOH�%URZQ�

.UDVQHU�� 6WHSKHQ� '��� ����D�� 6WUXFWXUDO� &DXVHV� DQG� 5HJLPH� &RQVHTXHQFHV�� 5HJLPHV� DV
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,QWHUYHQLQJ� 9DULDEOHV�� ,Q�� 6WHSKHQ� '�� .UDVQHU� �HG���� ,QWHUQDWLRQDO� 5HJLPHV�� /RQGRQ�
&RUQHOO�8QLYHUVLW\�3UHVV���¥���

.UDVQHU��6WHSKHQ�'�������E��5HJLPHV�DQG�WKH�/LPLWV�RI�5HDOLVP��5HJLPHV�DV�$XWRQRPRXV
9DULDEOHV��,Q��6WHSKHQ�'��.UDVQHU��HG����,QWHUQDWLRQDO�5HJLPHV��/RQGRQ��&RUQHOO�8QLYHU�
VLW\�3UHVV�����¥����

/DX��5LFKDUG�5��5LFKDUG�$�� 6PLWK�6XVDQ�7�� )LVNH�� ������ 3ROLWLFDO� %HOLHIV�� 3ROLF\� ,QWHU�
SUHWDWLRQV��DQG�3ROLWLFDO�3HUVXDVLRQ��,Q��-RXUQDO�RI�3ROLWLFV��������¥����

/XFH��'XQFDQ�+RZDUG�5DLIID��������*DPHV�DQG�'HFLVLRQV��1HZ�<RUN��:LOH\�DQG�6RQV�

/XNHV��6WHYHQ��������3RZHU�¥�$�5DGLFDO�9LHZ��/RQGRQ��0DF0LOODQ�

0DMRQH��*LDQGRPHQLFR��������3XEOLF�3ROLF\�DQG�$GPLQLVWUDWLRQ��,GHDV��,QWHUHVWV��DQG�,Q�
VWLWXWLRQV��,Q��5REHUW�(��*RRGLQ�+DQV�'LHWHU�.OLQJHPDQQ��HGV����1HZ�+DQGERRN�RI�3R�
OLWLFDO�6FLHQFH��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�

0DUX\DPD�� 0DJRURK�� ������ 7KH� 6HFRQG� &\EHUQHWLFV�� 'HYLDWLRQ� $PSOLI\LQJ� 0XWXDO
&DXVDO�3URFHVVHV��,Q��6FLHQWLILF�$PHULFDQ��������¥����

0D\QW]�� 5HQDWH�%LUJLWWD� 1HGHOPDQQ�� ������ (LJHQG\QDPLVFKH� VR]LDOH� 3UR]HVVH�� $Q�
PHUNXQJHQ�]X�HLQHP�DQDO\WLVFKHQ�3DUDGLJPD�� ,Q��.|OQHU�=HLWVFKULIW� I�U�6R]LRORJLH�XQG
6R]LDOSV\FKRORJLH��������¥����

0D\QW]��5HQDWH��������6RFLDO�'LVFRQWLQXLW\��,Q��,QWHUGLVFLSOLQDU\�6FLHQFH�5HYLHZV������¥���
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