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'LSORPDF\��)DFXOW\�RI�$GPLQLVWUDWLRQ�6FLHQFHV�DQG�,QIRUPDWLFV��$O�
,VWLTODO�8QLYHUVLW\��-HULFKR�±�3DOHVWLQH� 

$EVWUDFW��7KH�FXUUHQW�VWXG\�H[DPLQHV�WKH�IXWXUH�RI�GLSORPDF\�DQG�
FRQIOLFW�PDQDJHPHQW�E\�LGHQWLI\LQJ�WKH�FKDOOHQJHV�DQG�RSSRUWXQLWLHV�
SRVHG�E\�JOREDOL]DWLRQ��WHFKQRORJ\��FOLPDWH�FKDQJH��WKH�LQYROYHPHQW�

RI�QRQ�VWDWH�DFWRUV��DQG�LQWHUQDWLRQDO�ERGLHV��$OWKRXJK�WKHVH�IDFWRUV�

KDYH�JDUQHUHG�FRQVLGHUDEOH�LQWHUHVW��WKHLU�LQWULFDWH�LQWHUSOD\�DQG�WKH�

FRQWH[W�GHSHQGHQW� HIIHFWV� RI� GLSORPDWLF� SUDFWLFH� ZDUUDQW� IXUWKHU�
H[DPLQDWLRQ��7KHUH�LV�VWLOO�D�ODFN�RI�FRPSUHKHQVLYH�NQRZOHGJH�DERXW�

KRZ�GLSORPDF\�FDQ�DGDSW� WR�D�FKDQJLQJ�ZRUOG��PDNLQJ� LW�KDUG�WR�

GHYHORS�KROLVWLF� IUDPHZRUNV� WKDW� FDQ�SUHGLFW�DQG� UHVSRQG� WR�QHZ�
UHDOLWLHV�� 7KLV� VWXG\� HPSOR\V� D� OLWHUDWXUH� UHYLHZ�PHWKRGRORJ\� WR�

V\QWKHVL]H� DQG� FULWLFDOO\� DQDO\VH� VFKRODUO\� SXEOLFDWLRQV�� SROLF\�

UHSRUWV�� FDVH� VWXGLHV�� DQG� TXDOLWDWLYH� VWXGLHV�� LGHQWLI\LQJ� PDMRU�
WUHQGV�DQG�JDSV� LQ� WKH� ILHOG�RI�GLSORPDF\�DQG�FRQIOLFW� UHVROXWLRQ��

5HVXOWV� KLJKOLJKW� WKH� G\QDPLFV� EHWZHHQ� FKDOOHQJHV� DQG�

RSSRUWXQLWLHV� LQ� WKH� IXWXUH� RI� GLSORPDWLF� XQGHUWDNLQJV�� DQG�

XQGHUVFRUH� WKH� QHFHVVLW\� RI� LQVWLWXWLRQDO� FKDQJH� DQG� LQWHJUDWLYH��
IRUHVLJKW�� DQG� LQWHUGLVFLSOLQDU\� JOREDO� JRYHUQDQFH�� 3ROLF\PDNHUV��

GLSORPDWV�� DQG� RUJDQL]DWLRQV� VKRXOG� IRFXV� RQ� DFWLYH� FRQIOLFW�

SUHYHQWLRQ��LQQRYDWLRQ��GLDORJXH��DQG�FRRSHUDWLRQ��DQG�HQVXUH�WKDW�

PDUJLQDOL]HG�YRLFHV�DQG�QRQ�WUDGLWLRQDO�DFWRUV�DUH�UHSUHVHQWHG� 

.H\ZRUGV��GLSORPDF\��FRQIOLFW�UHVROXWLRQ��JOREDOL]DWLRQ��WHFKQRORJ\��
FOLPDWH�FKDQJH��QRQ�VWDWH�DFWRUV��LQWHUQDWLRQDO�RUJDQL]DWLRQV� 

,QWURGXFWLRQ� 

7KH� XQVWDEOH� QDWXUH� RI� WKH�PRGHUQ�GD\� ZRUOG� PDNHV� WKH� DUW� RI�
GLSORPDF\�DQG�FRQIOLFW�UHVROXWLRQ�XQFHUWDLQ�DQG�XQSUHGLFWDEOH��,Q�D�
ZRUOG�ZKHUH�WKH�WKUHDGV�RI�JOREDOL]DWLRQ�DUH�EHFRPLQJ�LQFUHDVLQJO\�
WUDQVSDUHQW�DQG�KDYH�EHFRPH�DQ� LQYLVLEOH�ZHE�� WKH� OLQH�EHWZHHQ�
KRPH�DQG�IRUHLJQ�DIIDLUV�EOXUV��PDNLQJ�DQ\�FRPPXQLW\�D�SDUWLFLSDQW�
LQ� WKH� JOREDO� EDODQFH�� )RU� H[DPSOH�� WKH� FRQVWDQW� UHVHWWOHPHQW� RI�
UHIXJHHV�PDQ\�PLOHV�DZD\��2&+$��������GHPRQVWUDWHV�WKDW�ORFDO�
FULVHV�H[WHQG�DFURVV�ERUGHUV�DQG�WKDW�WKH� LQWHUQDWLRQDO�GLSORPDWLF�
DQG� FRQIOLFW�PDQDJHPHQW� SURFHVV� UHTXLUHV� LW�� $W� WKH� VDPH� WLPH��
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WHFKQRORJ\� WUDQVIRUPV� WKH� ILHOG� RI� FRPPXQLFDWLRQ�� UHGHILQLQJ�
GLSORPDWLF�HWLTXHWWH��ZKLOH� WKH�JURZLQJ�GDQJHU�RI� FOLPDWH� FKDQJH�
IRUFHV� WKH� ZRUOG� WR� DGRSW� DGDSWLYH� VROXWLRQV� RQ� D� VFDOH� QHYHU�
DWWHPSWHG�EHIRUH�WR�SURWHFW�D�VKDUHG�IXWXUH��$V�WKH�ZRUOG�FKDQJHV�
XQGHU�WKH�LQWHQVLW\�RI�ZDUIDUH��ZLWK�WKH�VLQJOH�PLQGHG�GLVVROXWLRQ�RI�
QDWLRQDO�ERXQGDULHV�DQG�VKLIWV�LQ�SRZHU�FKDQQHOV��D�QHZ�ODQJXDJH�RI�
SURWHVW�LV�EHLQJ�GHYHORSHG�WR�UHLQYHQW�WKH�SULQFLSOHV�DQG�LQVLVW�RQ�D�
PXWXDO�DQG� MRLQW� IXWXUH� IRU� WKH�DUW�RI�GLSORPDWLF�SUDFWLFH�DQG�WKH�
UHIXVDO�RI�ZDU� 

7KH�LQFUHDVLQJ�IRUFHV�RI�JOREDOL]DWLRQ�DUH�GUDVWLFDOO\�UHGHILQLQJ�WKH�
G\QDPLFV�DQG�WKH�UHVXOWV�RI�GLSORPDF\�DQG�FRQIOLFW� UHVROXWLRQ��$V�
FRXQWULHV�EHFRPH�FORVHU�� WKH\� HQFRXQWHU� HFRQRPLF�SURVSHFWV�DQG�
FXOWXUDO�FROOLVLRQV�WKDW�UHFRQILJXUH�WKH�ZRUOG�ODQGVFDSH��7HFKQRORJLFDO�
LPSURYHPHQWV� KDYH� WUDQVIRUPHG� WKH� FRPPXQLFDWLRQ� SURFHVV��
FKDQJHG�GLSORPDWLF�PHWKRGV��DQG�DOWHUHG�WKH�OHYHO�RI�FRQIOLFW��7KH�
8QLWHG�1DWLRQV�KDV�IUHTXHQWO\�EHHQ�XQDEOH�WR�PHGLDWH�EHWZHHQ�WKH�
8QLWHG�6WDWHV�DQG�&KLQD��DV�WKH�WZR�PDMRU�SRZHUV�SUHIHU�ELODWHUDO�
QHJRWLDWLRQV� WR�PXOWLODWHUDO� LQWHUYHQWLRQ� LQ� WKHLU� VWUDWHJLF� FRQIOLFWV�
�5]KHYVND� 	� %RURWNDQ\FK�� ������� &OLPDWH� FKDQJH� LV� D� FRPPRQ�
WKUHDW� WKDW� FDQQRW� EH� VROYHG� E\� WKH� LQWHUQDWLRQDO� FRPPXQLW\��
'LSORPDWLF�SULRULWLHV�DUH�LQFUHDVLQJO\�LQIOXHQFHG�E\�SXEOLF�RSLQLRQ�DQG�
JUDVVURRWV� PRYHPHQWV�� ZKLFK� FRPSHO� JRYHUQPHQWV� WR� EH� PRUH�
WUDQVSDUHQW�DQG�DFFRXQWDEOH�LQ�DGGUHVVLQJ�LQWHUQDWLRQDO�SUREOHPV��
0RUHRYHU��WKH�ZRUOG�RUGHU�LV�XQGHUJRLQJ�D�WUDQVIRUPDWLYH�WUDQVLWLRQ�
WR�PXOWLSRODULW\�UDWKHU�WKDQ�XQLSRODULW\��:LWK�WKH�ULVLQJ�HFRQRPLF�DQG�
JHRSROLWLFDO�SRZHU�RI�%5,&6�FRXQWULHV�� LW� LV� LPSRUWDQW� WKDW�PLGGOH�
SRZHUV� VXFK� DV� $XVWUDOLD� UHHYDOXDWH� WKHLU� GLSORPDWLF� SROLFLHV� WR�
SURWHFW� WKHLU� QDWLRQDO� LQWHUHVWV� LQ� D� PXOWLSRODU� ZRUOG� �(VSRVWR� 	�
4XLQWHUR���������+DQGOLQJ�WKHVH�FRPSOH[�LVVXHV�UHTXLUHV�DQ�LQFLVLYH�
YLHZ�RI�KRZ�WKH�ZRUOG�LV�FKDQJLQJ�DQG�KRZ�GLSORPDWLF�SUDFWLFHV�PXVW�
EH� SURDFWLYHO\� DGDSWHG� WR� KHOS� FUHDWH� VXVWDLQDEOH� SHDFH� DQG�
FROODERUDWLRQ� 

$OWKRXJK�WKH�UROH�RI�GLSORPDWV�LQ�UHVROYLQJ�LQWHUQDWLRQDO�GLVSXWHV�KDV�
LQFUHDVHG� ZLWK� D� PRUH� LQWHUFRQQHFWHG� ZRUOG�� WKHUH� UHPDLQV� D�
VLJQLILFDQW�JDS�LQ�UHVHDUFK�RQ�WKHLU�IXWXUH��*OREDOL]DWLRQ��WHFKQRORJ\��
FOLPDWH� FKDQJH�� WKH� ULVH� RI� QRQ�VWDWH� DFWRUV�� DQG� WKH� JURZLQJ�
LQIOXHQFH�RI�LQWHUQDWLRQDO�RUJDQL]DWLRQV�DQG�UHJLRQDO�DOOLDQFHV�EULQJ�
ERWK�RSSRUWXQLWLHV�IRU�FRRSHUDWLRQ�DQG�WKUHDWV�WR�VWDELOLW\��7KH�IDFW�
WKDW� K\EULG� ULVNV� DUH� XQSUHGLFWDEOH� �WKH\� LQYROYH� D� PL[� RI�
F\EHUDWWDFNV�� GLVLQIRUPDWLRQ�� DQG� SUR[\� FRQIOLFWV�� FRPSOLFDWHV�
GLSORPDF\� DQG� QHFHVVLWDWHV� IOH[LEOH�� SURDFWLYH� SROLF\� PRGHOV��
5HFRJQL]LQJ�WKH�ORQJ�WHUP�UHOHYDQFH�RI�QDWLRQDO�LQWHUHVWV�LQ�GHILQLQJ�
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VWDWH� DFWLRQ�� WKH� FXUUHQW� DQDO\VLV� DOVR� IRFXVHV� RQ� KRZ� QDWLRQDO�
LQWHUHVWV� DUH� VRXJKW� DQG� UHIRUPXODWHG� LQ� D�PRUH� LQWHUGHSHQGHQW�
ZRUOG� RUGHU�� 7KH� OHDGHUVKLS� SRVLWLRQ� RI� 1LJHULD� LQ� WKH� (&2:$6�
GHPRQVWUDWHV�WKH�LPSRUWDQFH�RI�UHJLRQDO�SRZHUV�XVLQJ�PXOWLODWHUDO�
LQVWLWXWLRQV� WR� SXUVXH� QDWLRQDO� LQWHUHVWV�� DV� ZHOO� DV� WKH� FROOHFWLYH�
VHFXULW\� RI� :HVW� $IULFD� �7DOLEX� 	� $EGXOUDVKHHG�� ������� DQG� LW� LV�
LPSRUWDQW� WR� QRWH� WKDW� WKH� UROH� RI� VRYHUHLJQ� LQWHUHVWV� UHPDLQV�
UHOHYDQW� HYHQ� LQ� WKH� FRQWH[W� RI� LQWHUQDWLRQDO� LQWHUGHSHQGHQFH��
+HQFH��WKHVH�LQWHUFRQQHFWHG�G\QDPLFV�FDQ�RQO\�EH�ZHOO�XQGHUVWRRG�
WR� GHYLVH� HIIHFWLYH� GLSORPDWLF� DQG� FRQIOLFW�UHVROXWLRQ� VWUDWHJLHV�
FDSDEOH� RI� WDFNOLQJ� DQ\� HPHUJLQJ� JOREDO� FKDOOHQJH�� 7KH� VWXG\�
H[DPLQHV�WKH�LVVXHV�DQG�RSSRUWXQLWLHV�IDFLQJ�WKH�IXWXUH�RI�GLSORPDWLF�
QHJRWLDWLRQV�DQG�FRQIOLFW�UHVROXWLRQ�LQ�DQ�HYROYLQJ�ZRUOG��,W�XVHV�DQ�
LQWHUGLVFLSOLQDU\� V\VWHPDWLF� OLWHUDWXUH� UHYLHZ� PHWKRGRORJ\��
VXSSOHPHQWHG�E\�TXDOLWDWLYH�FDVH�DQDO\VLV��WR�H[DPLQH�WKH�IDFWRUV�
WKDW� GULYH� GLSORPDWLF� VWUDWHJLHV�� GUDZLQJ� RQ� SROLWLFDO� VFLHQFH��
LQWHUQDWLRQDO� UHODWLRQV�� HFRQRPLFV�� DQG� HQYLURQPHQWDO� VWXGLHV� WR�
SURYLGH� LQVLJKW� DQG� UHFRPPHQGDWLRQV� IRU� SUDFWLWLRQHUV��
SROLF\PDNHUV�� DQG� VFKRODUV�� 7KH� WULDQJXODWLRQ� RI� HYLGHQFH� LQ� WKH�
VWXG\��XVLQJ�FDVH�VWXGLHV�DQG�TXDOLWDWLYH�UHVHDUFK�� LQIRUPV�SROLF\�
PDNLQJ� DQG� HQKDQFHV� GLSORPDF\� LQ� IXWXUH� VWUDWHJLHV� WKDW�ZLOO� EH�
PRUH�HIIHFWLYH�LQ�WKH���VW�FHQWXU\� 

7KH�UHVHDUFK�LV�VWUXFWXUHG�LQ�WKH�IROORZLQJ�PDQQHU��D�IXOO�OLWHUDWXUH�
UHYLHZ�� WKH� HIIHFW� RI� JOREDOL]DWLRQ� RQ� GLSORPDF\�� FRQIOLFW�
PDQDJHPHQW� DQG� WKH� LQGLYLGXDOV� GRLQJ� LW�� WKH� UROH� SOD\HG� E\�
WHFKQRORJ\�LQ�WKH�FRQIOLFW�DQG�WKH�GLSORPDWLF�SUDFWLFHV��GLVFXVVLRQ�RI�
WKH�FKDOOHQJHV�DQG�RSSRUWXQLWLHV�RI�FOLPDWH�FKDQJH��WKH�UROH�SOD\HG�
E\�WKH�QRQ�VWDWH�DFWRUV�LQ�WKH�GLSORPDF\�VHFWRU�DQG�WKHLU�FKDQJLQJ�
LQIOXHQFH�RQ�LW��WKH�FKDQJLQJ�UROH�RI�LQWHUQDWLRQDO�RUJDQL]DWLRQV�DQG�
UHJLRQDO�DOOLDQFHV��DQG�WKH�FRQFOXVLRQ�VXPPDUL]LQJ�WKH�ILQGLQJV�DQG�
UHFRPPHQGDWLRQV� WR� WKH� SROLF\PDNHUV� DQG� SUDFWLWLRQHUV�� ,Q� WKLV�
SDSHU�� QHZ� OHVVRQV� DUH� SURYLGHG� RQ� KRZ� JOREDO� SUHVVXUHV� DUH�
WUDQVIRUPLQJ� GLSORPDWLF� DQG� FRQIOLFW�UHVROXWLRQ� SUDFWLFHV�� ,W� LV� DQ�
DWWHPSW� WR� RIIHU� YDOXDEOH� LQVLJKW� IRU� VFKRODUV� DQG� SUDFWLWLRQHUV�
VHHNLQJ� WR� QDYLJDWH� DQG� UHVSRQG� WR� WKH� HYHU�VKLIWLQJ�� FRPSOH[�
FRQWH[W�RI�LQWHUQDWLRQDO�GLSORPDF\� 

/LWHUDWXUH�5HYLHZ 

7KH�FKDQJHV�LQ�GLSORPDF\�DQG�FRQIOLFW�UHVROXWLRQ�LQ�WKH���VW�FHQWXU\�
KDYH�SURPSWHG�H[WHQVLYH�VFKRODUO\�LQTXLU\�ZLWKLQ�WKH�LQWHUQDWLRQDO�
UHODWLRQV�GLVFLSOLQH��$FDGHPLF�GLVFXVVLRQ�RI�PRGHUQ�GLSORPDF\�DQG�
FRQIOLFW� PDQDJHPHQW� LV� LQFUHDVLQJO\� DZDUH� RI� KRZ� SROLWLFDO��
HFRQRPLF��VRFLDO��FXOWXUDO��DQG�HFRORJLFDO�IRUFHV�LQWHUDFW�WR�VKDSH�WKH�
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G\QDPLFV� RI� WKHVH� SURFHVVHV�� $FFRUGLQJ� WR� <RXQJ� HW� DO�� ��������
FRQVHUYDWLRQ�FRQIOLFWV�DUH�EHFRPLQJ�PRUH�FRPPRQ�ZRUOGZLGH��DQG�
GLSORPDWLF�DSSURDFKHV�PD\�EH�PRUH�ZLGHO\�DSSOLHG�DQG�HIIHFWLYHO\�
LPSOHPHQWHG�WR�SUHYHQW�DQG�DGGUHVV�WKHP��7KH�DXWKRUV�DUJXH�WKDW�
WKH�ILHOG�RI�GLSORPDF\�KDV�PDQ\�UHVRXUFHV�WKDW�FRQVHUYDWLRQLVWV�DUH�
DOUHDG\�XVLQJ�WR�VRPH�H[WHQW��WKRXJK�WKHUH�LV�D�QHHG�WR� LQFUHDVH�
WKHLU� LQYROYHPHQW� LQ� DSSO\LQJ� WKHVH� WHFKQLTXHV� WR� FRQVHUYDWLRQ�
FRQIOLFWV��7KH�DUWLFOH�E\�=KDQJ�HW�DO���������IRFXVHG�RQ�KRZ�,QGLD�LV�
FKDQJLQJ�LWV�FOLPDWH�JRYHUQDQFH�WR�EHFRPH�D�GHDOPDNHU�DOLJQHG�ZLWK�
LWV�GRPHVWLF�QHHGV�DQG�SULRULWLHV��7KH�DUWLFOH�E\�<RXQJ�HW�DO���������
GHYRWHG� WR� FRQVHUYDWLRQ�FRQIOLFWV�DQG�=KDQJ�HW�DO�� ������� WR� WKH�
DQDO\VLV� RI� WKH� FOLPDWH� JRYHUQDQFH� LQ� ,QGLD�� UHIOHFW� WKH� JURZLQJ�
QHFHVVLW\�WR�FRQVLGHU�DGDSWLYH�GLSORPDWLF�UHVSRQVHV�LQ�SDUWLFXODU�DQG�
LQWHUWZLQHG�SUREOHPV�RI�WKH�ZKROH�ZRUOG��ZKLFK�LV�RQH�RI�WKH�SULPDU\�
FRQFHUQV�RI�WKLV�ZRUN��7KH�QH[W�SDUW�DOVR�IRFXVHV�RQ�WKH�GHYHORSPHQW�
RI� ��VW�FHQWXU\� FRQIOLFW� DQG� IRUHLJQ� DIIDLUV�� HPSKDVL]LQJ� WKH�
WUDQVLWLRQ� IURP� WUDGLWLRQDO�QDWLRQ�VWDWH� FRQIOLFWV� WR�PRUH�FRPSOH[��
PXOWLIDFHWHG� FRQIOLFWV� LQYROYLQJ� QRQ�VWDWH� DFWRUV�� 7KH� GLJLWDO�
GLSORPDF\�LQIRUPDWLRQ�ZDUIDUH�QH[XV�KDV�EURXJKW�XS�QHZ�VSKHUHV�
RI� LQIOXHQFH��ZKHUH� QDUUDWLYHV��PLVLQIRUPDWLRQ��DQG�F\EHU�SROLFLHV�
GHWHUPLQH�WKH�FRQIOLFW�SDWKZD\V�DV�ZHOO�DV�GLSORPDWLF�LQWHUDFWLRQV��
DV�$NVR\�DQG�dLoHN��������GHVFULEH� 

$QRWKHU�WKRUQ� LQ� WKH�ZD\�RI� WKH�GLSORPDWLF�DQG�FRQIOLFW�UHVROXWLRQ�
SURFHVV� LV� WKH� ODQGVFDSH�RI� WUXVW�DQG�FRRSHUDWLRQ�DPRQJ�ZDUULQJ�
SDUWLHV��7KH� LVVXH�RI�PLVWUXVW� LV�DOZD\V�D�SKDQWRP�EHGHYLOLQJ�WKH�
ZRUN� RI� GLSORPDWV� DQG� FDVWLQJ� D� GDUN� FORXG� RYHU� WKH� HIIRUWV� WR�
HVWDEOLVK�DJUHHPHQWV�DQG�RSHQ�WKH�GRRU�WR�SHDFH��VR�VFKRODUV�DUH�
LQWHUHVWHG�LQ�WKH�UROH�RI�WUXVW�EXLOGLQJ�VWUDWHJLHV�DQG�HIIRUWV�WKDW�FDQ�
FUHDWH�D�PRUH�KRVSLWDEOH�HQYLURQPHQW�IRU�GLSORPDWLF�ZRUN��7KLV� LV�
SDUWLFXODUO\�WUXH�RI�WKH�*HUPDQ�GLSORPDWLF�VLJQDOV�DW�WKH�RQVHW�RI�WKH�
-XO\�&ULVLV�RI�������ZKHQ�*HUPDQ\�VRXJKW�WR�UHDVVXUH�LWV�QHLJKERUV�
WKDW� LWV� LQWHUQDO� WHQVLRQV� GLG� QRW� WKUHDWHQ� WKHLU� VWDWHKRRG� E\�
PDLQWDLQLQJ�D�FRRSHUDWLYH�H[WHUQDO�SRVWXUH��<RGHU�	�6SDQLHO���������
7KH�HQGXULQJ�LVVXH�RI�GLVWUXVW�LQ�GLSORPDWLF�SUDFWLFHV��DV�HYLGHQFHG�
E\�WKH�KLVWRULFDO�FDVH�RI�<RGHU�DQG�6SDQLHO���������XQGHUVFRUHV�WKH�
FUXFLDO� LPSRUWDQFH�RI�IOH[LEOH�SROLFLHV�WKDW�SURPRWH�WUXVW��D�FHQWUDO�
IRFXV�RI�WKLV�VWXG\� 

7KH�FRPSOH[�QDWXUH�RI�GLSORPDWLF�DFWV�DQG�WKHLU�DVVRFLDWLRQ�ZLWK�WKH�
IXWXUH�UHVROXWLRQ�RI�FRQIOLFWV�LQFRUSRUDWHV�WKH�WKUHDG�RI�LQWHUQDWLRQDO�
RUJDQL]DWLRQV�DQG�DOOLDQFHV��7KHVH�SRZHUIXO�SOD\HUV�DFW�DV�FKDQQHOV�
IRU�GLYLVLRQ��HVWDEOLVK�GLSORPDWLF�PLVVLRQV��DQG�SURYLGH�DQ�DUHQD�IRU�
SHDFHEXLOGLQJ��5LMR�/RSHV�GD�&XQKD���������6FKRODUV�DOVR�IRFXV�RQ�
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WKLV�LVVXH�DQG�FRQVLGHU�WKH�UROH�RI�WKH�PHGLD�LQ�FRQIOLFW�PDQDJHPHQW��
SHDFHNHHSLQJ�� DQG� FROODERUDWLRQ�� ,Q� %UDQGHQEXUJ�� D� UHJLRQ� LQ�
*HUPDQ\�� WKH� FRQWHVW� RYHU� HQHUJ\� LQIUDVWUXFWXUH� SURMHFWV� ZLWKLQ�
ODQG�XVH� SODQQLQJ� SURYLGHV� LQVLJKW� LQWR� KRZ� D� ODFN� RI� HDUO\�
FRQVXOWDWLRQV�FDQ�HVFDODWH�GLVSXWHV�LQWR�OHJDO�EDWWOHV�LQ�WKH�VKRUWHVW�
WLPH�SRVVLEOH��)LHQLW]���������7KH�FDVH�RI�LQWHUQDWLRQDO�RUJDQL]DWLRQV�
DQG�DOOLDQFHV��VXFK�DV�5LMR�/RSHV�GD�&XQKD��������DQG�WKH�UROH�RI�
GLDORJXH� GHOD\� LQ� )LHQLW]�� ������ PDNHV� WKH� UROH� RI� LQVWLWXWLRQDO�
DGDSWDELOLW\� XQGHUO\LQJ� HIIHFWLYH� GLSORPDWLF� DQG� FRQIOLFW�UHVROXWLRQ�
VWUDWHJLHV�D�FRUH�WKHPH�RI�WKLV�UHVHDUFK� 

:LWK�UHIHUHQFH�WR�RSSRUWXQLWLHV�� WKH� OLWHUDWXUH�KDV�KLJKOLJKWHG�WKH�
XVH�RI�QHZ�WHFKQRORJLHV�DQG�LQQRYDWLRQV�WR�WUDQVIRUP�WKH�FUDIW�DQG�
HIIRUWV� RI� WKH� JDWKHULQJ� SDUWLHV� LQ� GLSORPDF\�� 0HUWR÷OX� �������
GHPRQVWUDWHG� WKDW� GLJLWDO� WHFKQRORJLHV�� VRFLDO� PHGLD�� DQG� RWKHU�
LQQRYDWLRQV� FDQ� QRW� RQO\� HQDEOH� FRPPXQLFDWLRQ� DQG� LQIRUPDWLRQ�
VKDULQJ� EHWZHHQ� RSSRVLQJ� SDUWLHV� EXW� DOVR� SURYLGH� QHZ� WRROV�� ,Q�
SRVW�FRQIOLFW� VLWXDWLRQV� VXFK� DV� 5ZDQGD� DQG� %RVQLD�� HPERGLHG�
H[SHULHQFHV�RI�YLROHQFH�KDYH�VWURQJO\�LQIOXHQFHG�WKH�SRVVLELOLWLHV�IRU�
LQWHUJURXS� UHFRQFLOLDWLRQ� �%UHWW� HW� DO��� ������� 7KH� OLWHUDWXUH�
UHFRJQL]HV� WKH� XVH� RI� PRUH� LQFOXVLYH� DQG� UHVSRQVLYH� GLSORPDWLF�
SURFHVVHV�� ZLWK� LQFUHDVLQJ� LQYROYHPHQW� DQG� HQJDJHPHQW� RI� FLYLO�
VRFLHW\� RUJDQL]DWLRQV�� LQFOXGLQJ� ZRPHQ
V� RUJDQL]DWLRQV�� ,QIRUPDO�
GLVDVWHU� GLSORPDF\� FDQ� EH� SUDFWLFHG� RXWVLGH� WKH� RIILFLDO� UHPLW� RI�
VWDWHV�DQG�LQWHUQDWLRQDO�RUJDQL]DWLRQV��DOORZLQJ�FRRUGLQDWLRQ�DPRQJ�
YDULRXV�DFWRUV�GXULQJ�FULVHV�WR�EH�IOH[LEOH�DQG�IDVW��'XGD�	�.HOPDQ��
�������7KH�RSSRUWXQLWLHV�RI�QHZ�WHFKQRORJLHV��0HUWR÷OX��������DQG�
WKH� LQIOXHQFH� RI� FLYLO� VRFLHW\� LQYROYHPHQW� DQG� LQIRUPDO� GLSORPDF\�
�%UHWW�HW�DO���������'XGD�	�.HOPDQ��������DUH�WKH�QH[W�IRUFHV�WKLV�
SDSHU�ZLOO�HYDOXDWH�IRU�WKHLU�SUDFWLFDO�DQG�VXVWDLQDEOH�DSSOLFDWLRQ�LQ�
GLSORPDF\�DQG�FRQIOLFW�UHVROXWLRQ� 

7KH� UHODWLRQVKLS� EHWZHHQ� FKDOOHQJHV� DQG� RSSRUWXQLWLHV� LQ� IRUHLJQ�
DIIDLUV�DQG�FRQIOLFW�UHVROXWLRQ�LV�FRPSOH[��DV�QRWHG�LQ�WKH�OLWHUDWXUH�
RQ� WKH� IXWXUH� RI� GLSORPDF\�� 7KH� FKDOOHQJH� RI� JDWKHULQJ� FUHGLEOH�
LQIRUPDWLRQ� LQ� FRQIOLFW�DIIHFWHG� DUHDV� ZDV� KLJKOLJKWHG� E\�
SUDFWLWLRQHUV� IURP� ��� FRXQWULHV� DFURVV� IRXU� FRQWLQHQWV�� PDQ\� RI�
ZKRP�UHOLHG�RQ�LQIRUPDO�QHWZRUNV�DQG�ORFDO�FRQQHFWLRQV��5KRGHV�	�
$NUDP�� ������� $OWKRXJK� WKHVH� FRQWULEXWLRQV� SURYLGH�
PXOWLGLPHQVLRQDO�� FRPSUHKHQVLYH� LQVLJKWV�� WKHUH� LV� VWLOO� D�QHHG� WR�
LQWHJUDWH� PRUH� WKDQ� WKHPHV� WR� RYHUFRPH� IUDJPHQWDWLRQ� LQ� WKH�
OLWHUDWXUH� DQG� SUHVHQW� PRUH� FRQVLVWHQW� VWUDWHJLF� IUDPHV�� 7KH�
LQIRUPDWLRQ�RQ�WKH�FRPSOH[LW\�RI�GDWD�FROOHFWLRQ�SURYLGHG�E\�5KRGHV�
DQG� $NUDP� ������� HPSKDVL]HV� WKH� SUDFWLFDO� GLIILFXOWLHV� IDFHG� E\�
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GLSORPDWLF� ZRUNHUV�� ZKLFK� LV� ZK\� WKH� LQIRUPHG� VWUDWHJ\� WKDW� WKH�
SURSRVHG� VWXG\� DLPV� WR� GHYHORS� LV� QHFHVVDU\� WR� IDFLOLWDWH�
JRYHUQPHQWDO�DQG�QRQ�JRYHUQPHQWDO�ZRUN� 

7KH� VWXG\� RQ� 7KH� )XWXUH� RI� 'LSORPDF\� DQG� &RQIOLFW� 5HVROXWLRQ��
&KDOOHQJHV�DQG�2SSRUWXQLWLHV�KLJKOLJKWV�WKDW�YHU\�OLWWOH�DWWHQWLRQ�LV�
SDLG�WR�WKH�LQWHUSOD\�RI�IDFWRUV�DQG�DFWRUV�LQ�GLSORPDF\�DQG�SHDFH�
PDNLQJ�� $OWKRXJK� WKH� OLWHUDWXUH� DYDLODEOH� KDV� SURYLGHG� XVHIXO�
LQIRUPDWLRQ�LQ�WHUPV�RI�LQGLYLGXDO�FDXVHV�RI�FKDQJH��WKHUH�KDV�EHHQ�
D�PDMRU�JDS� LQ� FRQVROLGDWHG� DQDO\VHV� RI� WKH� RYHUDOO� HIIHFW� RI� WKH�
LQWHUWZLQHG� SROLWLFDO�� HFRQRPLF�� VRFLDO�� HQYLURQPHQWDO�� DQG�
WHFKQRORJLFDO�DVSHFWV�RQ�GLSORPDF\�DQG�FRQIOLFW�UHVROXWLRQ��DQG�WKLV�
H[SODLQV�WKH�LQWHJUDWLYH�QDWXUH�RI�WKH�UHVHDUFK�SURMHFW��7KH�WDVN�RI�
RYHUFRPLQJ�WKLV�OLPLWDWLRQ�LV�WKH�PDLQ�JRDO�RI�WKLV�VWXG\��WR�FUHDWH�D�
PRUH� FRPSUHKHQVLYH� SLFWXUH� RI� WKH� UHODWLRQVKLSV� DPRQJ� SROLWLFDO��
HFRQRPLF��VRFLDO��HQYLURQPHQWDO��DQG�WHFKQRORJLFDO�DVSHFWV��DV�ZHOO�
DV� WKH� YDULHW\� RI� DFWRUV� LQYROYHG� LQ� IRUHLJQ� SROLF\� DQG� LQ� WKH�
FRQFOXVLRQ�RI�DQ�DJUHHPHQW��7R�ILOO�WKLV�JDS��WKLV�VWXG\�ZLOO�DGRSW�DQ�
LQWHJUDWLYH� DSSURDFK� WR� GHYHORS� PRUH� VRSKLVWLFDWHG�� SUDFWLFDO�
PHWKRGV�IRU�H[SODLQLQJ�DQG�QDYLJDWLQJ�WKH�FRPSOH[LWLHV�RI�PRGHUQ�
GD\�GLSORPDF\�DQG�FRQIOLFW�UHVROXWLRQ� 

/DVWO\��WKH�OLWHUDWXUH�KDV�IRFXVHG�RQ�WKH�SRWHQWLDO�WR�PDLQWDLQ�SHDFH�
DQG�HQKDQFH�FRRSHUDWLRQ�LQ�DQ�LQWHUFRQQHFWHG�ZRUOG��*OREDOL]DWLRQ�
KDV�RSHQHG�QHZ�SRVVLELOLWLHV�IRU�FROODERUDWLRQ�DQG�FRPSOLFDWHG�WKH�
LGHD� RI� NHHSLQJ� FRQIOLFWV� ZLWKLQ� WKH� ORFDO� VFRSH�� ZKHUHDV�
LQWHUGHSHQGHQFH�LV�YLHZHG�DV�DQ�LPSHWXV�IRU�LQWHUDFWLRQ�DQG�PXWXDO�
DGYDQWDJH��7KH�DFNQRZOHGJHPHQW�RI�WKH�SRWHQWLDO�RI�FRRSHUDWLRQ�WR�
GULYH� JOREDOL]DWLRQ� DQG� WKH� QHFHVVLW\� RI� SHDFHIXO� DOWHUQDWLYHV� WR�
FRQIOLFW�KLJKOLJKW�WKH�QHHG�WR�VWXG\�WKH�UROH�RI�JOREDO�DQG�UHJLRQDO�
PHFKDQLVPV�IRU�PRUH�HTXLWDEOH�XWLOL]DWLRQ��LQ�RUGHU�WR�FRPSOHPHQW�
GLSORPDWLF�SHDFH�EXLOGLQJ�LQLWLDWLYHV��ZKLFK�LV�FHQWUDO�WR�WKH�UHVHDUFK� 

6WDWHPHQW�RI�WKH�3UREOHP 

7KH�GHYHORSPHQW�RI�WKH�ILHOG�DQG�HQKDQFHPHQW�RI�LWV�FRPSUHKHQVLRQ�
RI�WKH�FKDQJHV�LQ�GLSORPDF\�WR�PHHW�WKH�PXOWLIDULRXV�GHPDQGV�RI�WKH�
IDVW�FKDQJLQJ�JOREDO�FRQWH[W�LV�OLPLWHG��ZKHUHDV�VFKRODUO\�LQWHUHVW�LQ�
WKH�GHYHORSPHQW�RI�WKH�ILHOG�LQFUHDVHV��7KHVH�PRXQWLQJ�JHRSROLWLFDO�
FRPSOH[LWLHV��HFRQRPLF�LQHTXDOLWLHV��FXOWXUDO�FRQIOLFWV��DQG�FKDQJLQJ�
EDODQFHV�RI�SRZHU�DUH�EULQJLQJ�LQWR�TXHVWLRQ�WKH�IHDVLELOLW\�RI�ORQJ�
HVWDEOLVKHG�GLSORPDWLF�DFWLYLWLHV��&XUUHQW�VWXGLHV��LQ�PRVW�FDVHV��GR�
QRW� FDSWXUH� WKH� LQWHUSOD\� RI� WKHVH� YDULDEOHV� DQG� GR� QRW� SURGXFH�
VWUDWHJLHV�WKDW�FDQ�EH�DSSOLHG�LQ�LQWULFDWH�JOREDO�VHWWLQJV� 
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&DVHV�ZKHUH�WKHUH�LV�QR�FRRUGLQDWLRQ��FRQVLVWHQF\��DQG�LPSDFW�RI�WKH�
GLSORPDWLF� ZRUN� KDYH� EHHQ� UHFRUGHG� LQ� RIILFLDO� UHSRUWV�� SROLF\�
GRFXPHQWV�� DQG� VFKRODUO\� DQDO\VHV�� VSHFLILFDOO\� LQ� FDVHV� ZKHUH�
RUJDQL]DWLRQV� VXFK� DV� WKH� 8QLWHG� 1DWLRQV� DQG� FRXQWULHV� VXFK� DV�
&KLQD�� ,QGLD��3DNLVWDQ�� WKH�86$��DQG�RWKHU� $IULFDQ�DQG�(XURSHDQ�
VWDWHV�KDYH�EHHQ� LQYROYHG��:KHQ�VXFK�JDSV�DUH�QRW�FORVHG�� ORQJ�
ODVWLQJ�FRQIOLFWV��IDLOXUHV�WR�UHDFK�SHDFHIXO�VHWWOHPHQWV��DQG�D�ODFN�RI�
IUDPHZRUNV� IRU� LQWHUQDWLRQDO� FRRSHUDWLRQ� PD\� UHVXOW�� 7KH� WKUHH�
FULWLFDO�JDSV�WKLV�UHVHDUFK�GLUHFWO\�DGGUHVVHV�DUH��WKH�QHHG�IRU�DFWLYH�
VWXG\�RI�WKH�G\QDPLF�JHRSROLWLFDO�HQYLURQPHQW��WKH�GHYHORSPHQW�RI�
VLWXDWLRQ�VHQVLWLYH�GLSORPDF\�DFURVV�D�YDULHW\�RI�FRQIOLFWV��DQG�WKH�
HYDOXDWLRQ� RI� WKH� LQWHUDFWLRQ� EHWZHHQ� JOREDO� WUHQGV� DQG�
UHJLRQDO�ORFDO�SURFHVVHV��HVSHFLDOO\�IRU�VWDWH�DQG�UHJLRQDO�DFWRUV� 

7R� GHYHORS� D� FRPSUHKHQVLYH� DQG� IOH[LEOH� XQGHUVWDQGLQJ� RI� WKLV�
FRPSOH[� LVVXH�� WKLV� SDSHU� HPSOR\V� D� TXDOLWDWLYH�� PXOWL�PHWKRG�
DSSURDFK� LQYROYLQJ� FRQWHQW� DQDO\VLV�� FDVH� VWXGLHV�� DQG� KLVWRULFDO�
DQDO\VLV�� ,QWHUQDWLRQDO� RUJDQL]DWLRQV� DQG� VHOHFWHG� FRXQWULHV� LVVXH�
RIILFLDO�UHSRUWV��VSHHFKHV��SROLF\�SDSHUV��DQG�SUHVV�UHOHDVHV��ZKLFK�
DUH� FDUHIXOO\� H[DPLQHG� WR�XQFRYHU�DQG�GLVFXVV� WKH�PDLQ� WKHPHV��
GLSORPDWLF� SROLFLHV�� DQG� FRQIOLFW� UHVROXWLRQ�� &HUWDLQ� H[DPSOHV� RI�
LQWHUQDWLRQDO� FRRSHUDWLRQ� DUH� VHOHFWHG� IRU� WKHLU� LPSRUWDQFH� DQG�
UHOHYDQFH� WR� FRQWHPSRUDU\� GLSORPDF\� WR� SURYLGH� D� PRUH� RU� OHVV�
XQLYHUVDO�SLFWXUH��ZKHUHDV�SUHYLRXV�GLSORPDWLF�DFWLYLWLHV�RI�WKH�ODWH�
��WK�FHQWXU\�DUH�H[DPLQHG�WR�GUDZ�SDUDOOHOV�ZLWK�FXUUHQW�ZRUN�DQG�
IXWXUH�WUHQGV��7KH�VWXG\�ZLOO�DOVR�KHOS�DGG�WR�D�PRUH�DGDSWLYH�DQG�
FRPSUHKHQVLYH�DSSURDFK�WR�GLSORPDF\�DQG�SURYLGH�LQVLJKWV�LQWR�WKH�
ZRUN�RI�GLSORPDWV��SHDFHNHHSHUV��SROLF\PDNHUV��DQG�VFKRODUV�LQ�WKLV�
IDVW�FKDQJLQJ�LQWHUQDWLRQDO�HQYLURQPHQW� 

*OREDOL]DWLRQ� DQG� ,WV� ,PSDFW� RQ� 'LSORPDF\� DV� D� &RQIOLFW�

5HVROXWLRQ�7RRO 

7KH� JURZLQJ� LQWHUFRQQHFWHGQHVV� RI� WKH� ZRUOG�� D� UHVXOW� RI�
JOREDOL]DWLRQ��LV�UHGHILQLQJ�SDWWHUQV�RI�LQWHUQDWLRQDO�FRRSHUDWLRQ�DQG�
QHJRWLDWLRQ��DQG�LW�LV�QHFHVVDU\�WR�DQDO\]H�LWV�HIIHFWV�RQ�FRXQWULHV
�
IRUHLJQ�SROLF\�DV�D�PHDQV�RI�UHVROYLQJ�FRQIOLFWV��7KH�EURDG�QDWXUH�RI�
JOREDOL]DWLRQ� LQ� WKH� ��VW� FHQWXU\� KDV� QHFHVVLWDWHG� D� PDMRU�
UHGHILQLWLRQ�RI�WUDGLWLRQDO�IRUHLJQ�DIIDLUV�SUDFWLFHV��HVSHFLDOO\�WKH�UROH�
RI� GLSORPDWLF� QHJRWLDWLRQ� LQ� UHVROYLQJ� GLVSXWHV�� :LWK� FRXQWULHV�
LQFUHDVLQJO\� LQWHUGHSHQGHQW�� FRPSHWLWLRQ� RYHU� UHVRXUFHV� DQG�
LQIOXHQFH�PHDQV�WKDW�QDWLRQDO�LQWHUHVWV�PXVW�EH�ZHLJKHG�DJDLQVW�WKH�
QHHG� IRU� JOREDO� FRRSHUDWLRQ�� SODFLQJ� D� VLJQLILFDQW� EXUGHQ� RQ�
GLSORPDWV� �$EXVHULG]H�� ������� 6XFK� FKDQJHV� DUH� GLVUXSWLQJ� ROG�
V\VWHPV� RI� GLSORPDF\�� QHFHVVLWDWLQJ� D�PRUH� UHVSRQVLYH� DSSURDFK�
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WKDW�JRHV�EH\RQG�WKH�WUDGLWLRQDO�SLOODUV�RI�GLSORPDF\��VXFK�DV�WUDGH�
DQG�VHFXULW\�� WR�QHZ�JOREDO�SULRULWLHV��VXFK�DV�WHFKQRORJ\��FOLPDWH�
FKDQJH��DQG�KXPDQ�ULJKWV��$QRWKHU�YLHZ�DVVHUWHG�WKDW�WKH�FRQFHSW�
RI� JOREDOL]DWLRQ� KDV� QRW� FKDQJHG� WKH� QDWXUH� RI� GLSORPDF\�� LW� KDV�
VLPSO\�FKDQJHG�LWV�PRGHV��1DQ\RQJD��6���������:LWK�WKH�FRPLQJ�RI�
JOREDOL]DWLRQ�� GLSORPDF\� KDV� QHYHU� FHDVHG� WR� EH� DERXW� FUHDWLQJ��
PDLQWDLQLQJ��DQG�OHYHUDJLQJ�UHODWLRQVKLSV� 

*OREDOL]DWLRQ� KDV� EHHQ� VSUHDGLQJ� WKH� OLQHV� EHWZHHQ� KRPH� DQG�
IRUHLJQ�SROLF\��DQG�GLSORPDWV�PXVW�ILQG�D�ZD\�WR�UHVROYH�D�TXHVWLRQ�
WKDW� FDQ� DWWUDFW� ORFDO�� QDWLRQDO�� DQG� LQWHUQDWLRQDO� DSSHDO�� 7KH�
JOREDOL]DWLRQ�RI�WKH�ZRUOG��ZLWK�LWV�LQWHUFRQQHFWHGQHVV��QHFHVVLWDWHV�
PRGHUQ�GLSORPDF\� WKDW�JRHV�EH\RQG� WKH�SDVW�� FRQVWUDLQHG�VWDWH�
FHQWHUHG� QHJRWLDWLRQV� DQG� FRQVLGHUV� WUDQVQDWLRQDO� SULRULWLHV� ZLWK�
GLUHFW� GRPHVWLF� LPSOLFDWLRQV�� LQFOXGLQJ� WHFKQRORJ\�� KXPDQ� ULJKWV��
DQG�FOLPDWH�FKDQJH��&KLQD
V�HQHUJ\�GLSORPDF\�VWUDWHJ\�LV�EDVHG�QRW�
RQO\� RQ� DFKLHYLQJ� QDWLRQDO� HQHUJ\� LQGHSHQGHQFH� EXW� DOVR� RQ�
EHFRPLQJ� D� NH\� SOD\HU� LQ� DGYDQFLQJ� WKH� QHZ� JOREDO� 6XVWDLQDEOH�
'HYHORSPHQW�*RDOV��/LDQJ�HW�DO����������&KLQD
V�HQHUJ\�GLSORPDF\�
VWUDWHJ\�LV�D�VWURQJ�H[DPSOH�RI�KRZ�VWDWHV�DUH�LQFUHDVLQJO\�LQFOLQHG�
WR�DOLJQ�QDWLRQDO�LQWHUHVWV�ZLWK�LQSXW�LQWR�LQWHUQDWLRQDO�DJHQGDV�LQ�WKH�
JOREDOL]LQJ�HQYLURQPHQW� 

'LSORPDWV� DUH� OHIW� WR� ZDON� D� ILQH� OLQH� EHWZHHQ� QDWLRQDOLVP� DQG�
LQWHUQDWLRQDOLVP�LQ�D�JOREDOL]HG�ZRUOG��7KLV�WHQVLRQ�LV� LQGLFDWLYH�RI�
WKH�EURDGHU�FKDOOHQJH�RI�EDODQFLQJ�QDWLRQDO�LQWHUHVWV�ZLWK�WKH�QHHG�
WR�DGGUHVV�LQWHUQDWLRQDO�LVVXHV�WKURXJK�PXOWLODWHUDO�PHDQV��7KH������
3DULV�$JUHHPHQW�GHPRQVWUDWHG�WKH�LPSDFW�RI�PXOWLODWHUDO�GLSORPDF\�
LQ�EULGJLQJ�SROLWLFDO�DQG�HFRQRPLF�GLYLGHV�DPRQJ�WKH�8QLWHG�6WDWHV��
&KLQD��DQG�WKH�(XURSHDQ�8QLRQ�WR�DGGUHVV�JOREDO�FKDOOHQJHV��VXFK�
DV�FOLPDWH� FKDQJH��$OL���������7KH�3DULV�$JUHHPHQW�KLJKOLJKWV�DQ�
LQFUHDVLQJ� GHSHQGHQFH� RI� FXUUHQW� GLSORPDF\� XSRQ� FRQVHQVXV�
EXLOGLQJ�DQG�PXOWLODWHUDO�VROXWLRQV�WR�RYHUFRPLQJ�FRPSOH[��VKDUHG�
FKDOOHQJHV�LQ�WKH�ZRUOG� 

7KHUH� DUH� FKDOOHQJHV� DQG� SUHVVXUHV� WKDW� JOREDOL]DWLRQ� SRVHV� RQ�
GLSORPDWLF�SUDFWLWLRQHUV�RI�WKH���VW�FHQWXU\��7KH�SHFXOLDU�IHDWXUHV�RI�
WKH� PRGHUQ� VSKHUH� RI� GLSORPDF\� KDYH� EHHQ� WKH� JURZLQJ�
LQWHUFRQQHFWHGQHVV��WKH�LQWHQVLILFDWLRQ�RI�ULYDOU\�RYHU�UHVRXUFHV�DQG�
SRZHU��DQG�WKH�FRQVWDQW�QHHG�WR�EDODQFH�WKH�SULRULWLHV�RI�FRXQWULHV�
DQG� VWDWHV� ZLWK� WKH� QHHGV� RI� LQWHUQDWLRQDO� FRRSHUDWLRQ�� 7KH�
G\QDPLVP�RI�JOREDO�QHWZRUNV��GULYHQ�E\�JOREDOL]DWLRQ��DQG�WKH�VSHHG�
DW� ZKLFK� LQIRUPDWLRQ� VSUHDGV� QHFHVVLWDWH� WKDW� GLSORPDWLF� DFWRUV�
DGRSW� QLPEOH�� IRUZDUG�ORRNLQJ� VWUDWHJLHV� WKDW� FDQ� UHVSRQG� WR�
HPHUJLQJ�FULVHV�DQG�FDSLWDOL]H�RQ�RSSRUWXQLWLHV��7KH�FKDQJLQJ�ZRUOG�
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DOVR�GHPDQGV�D�SDUDGLJP�VKLIW�LQ�KRZ�GLSORPDF\�KDV�DOZD\V�EHHQ�
DSSOLHG�� ORRNLQJ� EH\RQG� VWDWH�WR�VWDWH� LQWHUDFWLRQV� WR� DFWLYHO\�
LQYROYH� QRQ�VWDWH� DFWRUV�� PXOWLQDWLRQDO� FRUSRUDWLRQV�� DQG�
WUDQVQDWLRQDO� DGYRFDF\� QHWZRUNV� DV� NH\� SOD\HUV� LQ� VROYLQJ� JOREDO�
FKDOOHQJHV� 

*OREDOL]DWLRQ�KDV�VLJQLILFDQWO\�WUDQVIRUPHG�WKH�SUDFWLFH�RI�GLSORPDF\�
E\� EOXUULQJ� WKH� ERXQGDULHV� EHWZHHQ� GRPHVWLF� DQG� LQWHUQDWLRQDO�
UHDOPV��EURDGHQLQJ�WKH�VFRSH�RI�GLSORPDWV
�ZRUN��DQG�FUHDWLQJ�QHZ�
SUHVVXUHV�WR�DFW�TXLFNO\��LQFOXVLYHO\��DQG�DGDSWLYHO\��7KH�VXFFHVV�RI�
��VW�FHQWXU\� GLSORPDF\�� WKHQ�� ZLOO� GHSHQG� RQ� LWV� XQFHDVLQJ�
DGMXVWPHQW�WR�WKH�FRPSOH[LW\�RI�DQ�LQWHUFRQQHFWHG�ZRUOG��DV�LW�VHHNV�
WR�QDYLJDWH�WKH�RQJRLQJ�FRQIOLFW�EHWZHHQ�QDWLRQDO�LQWHUHVWV�DQG�WKH�
QHHG�WR�EHDU�FROOHFWLYH�JOREDO�UHVSRQVLELOLW\� 

7HFKQRORJ\�DQG�,WV�5ROH�LQ�'LSORPDF\�DQG�&RQIOLFW�5HVROXWLRQ 

7KH�PHUJHU�RI�WHFKQRORJ\��GLSORPDF\��DQG�FRQIOLFW�UHVROXWLRQ�LV�DQ�
DUHD�ZKHUH�RQH�FDQ�VHH�KRZ�GLJLWDO� LQQRYDWLRQV�DUH�WUDQVIRUPLQJ�
WRROV� DQG� PHWKRGV� RI� LQWHUQDWLRQDO� LQWHUDFWLRQ�� 7KH� ZLGHVSUHDG�
SHQHWUDWLRQ� RI� WHFKQRORJ\� LQ� FRQWHPSRUDU\� VRFLHW\� LV� UDGLFDOO\�
FKDQJLQJ� WKH� LQVWUXPHQWV� DQG� DSSURDFKHV� XVHG� LQ� LQWHUQDWLRQDO�
UHODWLRQV�DQG�FRQIOLFW�UHVROXWLRQ��:LWK�WKH�GLJLWDO�WUDQVIRUPDWLRQ�RI�
KRZ� SHRSOH� FRPPXQLFDWH� LQ� WUDGLWLRQDO� IDVKLRQ�� WHFKQRORJ\�
LQWURGXFHV�QRYHO�ZD\V�RI�FRQGXFWLQJ�GLSORPDWLF�SUDFWLFH�ZKLOH�DOVR�
UDLVLQJ� FRQFHUQV� DERXW� VHFXULW\�� PLVLQIRUPDWLRQ�� DQG� HWKLFV��
7HFKQRORJ\�DLGV� WKH� FUHDWLRQ�RI�DOWHUQDWLYH� DUHQDV�RI�GLSORPDF\� ��
YLUWXDO� VXPPLWV�� GLJLWDO� SXEOLF� GLSORPDF\� FDPSDLJQV�� F\EHU�
QHJRWLDWLRQV� �� WR� UHGHVLJQ� WKH� ZD\� VWDWHV� DQG� QRQ�VWDWH� DFWRUV�
LQWHUDFW�LQ�FORVLQJ�RXW�FRQIOLFWV��,W� LV�HVVHQWLDO�WR�FULWLFDOO\�HYDOXDWH�
WKH�LPSDFW�RI�GLJLWDO�WRROV�RQ�WKH�SURFHVVHV�DQG�WKH�HIIHFWLYHQHVV�RI�
PRGHUQ�GLSORPDWLF�DFWLYLW\�� 

7KH�GHYHORSPHQW�RI� FRPPXQLFDWLRQ� WHFKQRORJLHV� KDV� VLJQLILFDQWO\�
DIIHFWHG�IRUHLJQ�SROLF\�DQG�WKH�FRQGXFW�RI�GLSORPDF\��'LSORPDWV�FDQ�
QRZ�FRQGXFW�QHJRWLDWLRQV� LQ�UHDO�WLPH�DQG�WUDQVFHQG�JHRJUDSKLFDO�
ERUGHUV�DQG�WLPH�]RQHV�WKDQNV�WR�WKH�LQWHUQHW�DQG�WKH�SUHYDOHQFH�RI�
GLJLWDO�FRPPXQLFDWLRQ�WRROV��7KH�KLVWRULFDO�DVSHFWV�RI�WHFKQRORJ\�LQ�
WKH� HYROXWLRQ� RI� GLSORPDWLF� SUDFWLFHV� DQG� SUHVHUYDWLRQ� RI�
LQWHUQDWLRQDO�VWDELOLW\�FDQ�EH�LOOXVWUDWHG�E\�WKH�IDFW�WKDW�WKH�8QLWHG�
6WDWHV�DQG�WKH�IRUPHU�6RYLHW�8QLRQ�XVHG�WKH�EHQHILWV�RI�VFLHQFH�DQG�
WHFKQRORJ\��6	7��WR�OHYHUDJH�WKHLU�LQIOXHQFH�RQ�WKH�&ROG�:DU�RYHU�D�
SHULRG� RI� ��� \HDUV� �$KPDG�6KDLUJRMUL�� ������� 7KH� KLVWRULFDO� FDVH�
VKRZV�KRZ�WKH�SRWHQWLDO�RI�WHFKQRORJ\�VKDSHV�DVSHFWV�RI�GLSORPDWLF�
DFWLYLWLHV�DQG�SURYLGHV�EHQHILWV�WKDW�DVVLVW�WKH�GLDORJXH�SURFHVV��DV�
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ZHOO�DV�WKH�QHFHVVLW\�WR�UH�HYDOXDWH�FRQYHQWLRQDO�GLSORPDWLF�SUDFWLFHV�
DQG�LQVWLWXWLRQDO�SUHSDUHGQHVV��2Q�WKH�FRQ�VLGH��5HJKXQDGKDQ��5��
�������KLJKOLJKWV�WKDW��*�WHFKQRORJ\�KDV�EHFRPH�RQH�RI�WKH�PRVW�
VLJQLILFDQW�DVSHFWV�RI�JHRSROLWLFDO�ULYDOU\��HVSHFLDOO\� LQ�WKH�6LQR�86�
ULYDOU\� 

7KH�HPHUJHQFH�RI�VRFLDO�PHGLD�DQG�GLVLQIRUPDWLRQ�SRVHV�VLJQLILFDQW�
FKDOOHQJHV� IRU�GLSORPDWV�HQJDJHG� LQ� FRQIOLFW� UHVROXWLRQ��*LYHQ�WKH�
HPHUJHQFH�RI�VRFLDO�PHGLD�DV�D�NH\�FKDQQHO�RI�FRPPXQLFDWLRQ�DQG�
LQIOXHQFH��ERWK�VWDWH�DQG�QRQ�VWDWH�DFWRUV�GHSOR\�LW�WR�VKDSH�SXEOLF�
SHUFHSWLRQ� DQG� GLVVHPLQDWH� LQIRUPDWLRQ�� (IIRUWV� WR� DGGUHVV� KDWH�
VSHHFK� RQ� WKH� ,QWHUQHW� LQ� WKH� GLJLWDO� DJH� FDQ� WDNH� WKH� IRUP� RI�
FRUSRUDWH� VRFLDO� UHVSRQVLELOLW\�� HYHQ� LQ� FRQMXQFWLRQ� ZLWK� SXEOLF�
GLSORPDF\�HIIRUWV��DV�LQ�WKH�(XURSHDQ�SROLF\�RULHQWHG�FRGH�RI�FRQGXFW�
IRU�PDMRU�VRFLDO�PHGLD�FRPSDQLHV��'RQFHO�0DUWtQ�HW�DO����������7KH�
GXDOLW\�RI�VRFLDO�PHGLD�SODWIRUPV��ZKLFK�SURYLGHV�DQ�RSSRUWXQLW\�WR�
HQJDJH�LQ�GLDORJXH�ZKLOH�DOVR�EHLQJ�D�PDMRU�YXOQHUDELOLW\��UHTXLUHV�
GLSORPDWV� WR�GHYHORS�GLJLWDO� OLWHUDF\�DQG�EH�DFWLYH� LQ�SURJUDPV�RI�
GLVLQIRUPDWLRQ� WKDW� XQGHUPLQH� WUXVW� DQG� GULYH� WHQVLRQV� �%MROD� 	�
0DQRU��������� 

0RGHUQ�GLSORPDF\�LV�FXUUHQWO\�IDFLQJ�VHYHUH�VHFXULW\�WKUHDWV�GXH�WR�
D� ULVH� LQ� F\EHUFULPH�� 7KH� LQFUHDVLQJ� OHYHO� RI� F\EHU� WKUHDWV� WR�
LQIUDVWUXFWXUH�� JRYHUQPHQW� LQVWLWXWLRQV�� DQG� WKH� SULYDWH� VHFWRU�
FRQWLQXHV�WR�XQGHUPLQH�WKH�VWDELOLW\�RI�LQWHUQDWLRQDO�UHODWLRQV�DQG�D�
FRXQWU\
V�QDWLRQDO�VHFXULW\��7KH�JURZLQJ�WKUHDW�RI�FRPSXWHU�EDVHG�
DWWDFNV�� D� KDOOPDUN� RI� WKH� QHZ�QHZ� GLSORPDF\� RI� WKH� )RXUWK�
,QGXVWULDO�5HYROXWLRQ��:LOOLDPV���������SRVHV�YHU\�VHULRXV�VHFXULW\�
FKDOOHQJHV� WR� PRGHUQ� GLSORPDF\�� 7KLV� GHYHORSPHQW� UHTXLUHV�
GLSORPDWV�WR�PDVWHU�WKH�DUW�RI�F\EHUVHFXULW\��EH�DW�WKH�IRUHIURQW�RI�
FRRSHUDWLYH� HIIRUWV� WR� FRPEDW� F\EHUFULPH�� DQG� VXSSRUW� JOREDO�
VROXWLRQV�RI�UHVSRQVLEOH�FRQGXFW�RI�VWDWHV�LQ�WKH�F\EHU�GRPDLQ�� 

$UWLILFLDO�LQWHOOLJHQFH�SUHVHQWV�ERWK�RSSRUWXQLWLHV�DQG�FKDOOHQJHV�IRU�
GLSORPDWLF�GLDORJXH�LQ�LQWHUQDWLRQDO�DQG�UHJLRQDO�FRQIOLFW�UHVROXWLRQ��
2Q�WKH�RQH�KDQG��$,�HOHYDWHV�WKH�TXDOLW\�RI�GDWD�DQDO\VLV��VLPSOLILHV�
GHFLVLRQ�PDNLQJ�� DQG� DGYDQFHV� FRPPXQLFDWLRQ� WRROV�� VXFK� DV�
WUDQVODWLRQ�DQG�QHJRWLDWLRQ�VXSSRUW��7KH�(8�KDV�DOUHDG\�EHJXQ�WR�
XQGHUVWDQG�WKH�HWKLFDO�DQG�RSHUDWLRQDO�LPSOLFDWLRQV�RI�LQFRUSRUDWLQJ�
$,� V\VWHPV� LQWR� GLSORPDWLF� VHUYLFHV� �0RODHH�� ������� 'UDZLQJ� RQ�
H[SHULHQFH�DGMXVWLQJ�WR�WHFKQRORJLFDO�FKDQJH�RYHU�WKH�\HDUV��PRGHUQ�
LQWHUQDWLRQDO�GLSORPDF\�IDFHV�ERWK�RSSRUWXQLWLHV�DQG�FKDOOHQJHV�RQ�
D�VFDOH�QHYHU�VHHQ�EHIRUH�GXH�WR�WKH�DGYHQW�RI�DUWLILFLDO�LQWHOOLJHQFH�
LQ� VWDWHFUDIW� �9DFDUHOX�� ������� 2Q� WKH� $IULFDQ� FRQWLQHQW�� DUWLILFLDO�
LQWHOOLJHQFH�� DV� D� QHZ� GLPHQVLRQ� RI� GLSORPDWLF� SUDFWLFH�� SURYLGHV�
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\RXQJ� JRYHUQPHQWV� ZLWK� QHZ� RSSRUWXQLWLHV� WR� JDLQ� LQWHUQDWLRQDO�
UHFRJQLWLRQ� DQG� GHYHORS� LQWHUJRYHUQPHQWDO� UHODWLRQV� �0LHJEDP�	�
%DULOHGXP���������$OWKRXJK�$,�FRQWULEXWHV�WR�FRQIOLFW�SUHYHQWLRQ�DQG�
SHDFHEXLOGLQJ��LWV�SRWHQWLDO�ZHDSRQL]DWLRQ�UDLVHV�HWKLFDO�DQG�VHFXULW\�
FRQFHUQV��WKXV��GLSORPDWV�QHHG�WR�HQJDJH�LQ�SURDFWLYH�GHEDWHV�RQ�
KRZ�$,�WHFKQRORJLHV�FDQ�EH�XVHG�DQG�FRQWUROOHG�UHVSRQVLEO\�� 

7KH� LPSDFW�RI� WHFKQRORJ\�RQ�GLSORPDWLF�QHJRWLDWLRQV� LV�HYLGHQW� LQ�
KRZ� LW� WUDQVIRUPV� WKH�FRQFHSW�RI� FRPPXQLFDWLRQ�� LQWURGXFHV�QHZ�
VHFXULW\�LVVXHV��DQG�VLPXOWDQHRXVO\�RIIHUV�RSSRUWXQLWLHV�DQG�WKUHDWV�
DV�QHZ�WHFKQRORJLHV�OLNH�$,�GHYHORS��/DWHU��WKH�SRVLWLYH�PDQHXYHULQJ�
RI� WHFKQRORJ\
V� LQFUHDVLQJ� SURPLQHQFH� LQ� GLSORPDF\� DQG� FRQIOLFW�
UHVROXWLRQ� ZRXOG� UHTXLUH� GLSORPDWV� WR� DFTXLUH� QRW� RQO\� WHFKQLFDO�
SURILFLHQF\�EXW�DOVR�WDFWLFDO�NQRZOHGJH�RI�KRZ�WHFKQRORJ\�LQWHUDFWV�
ZLWK�JHRSROLWLFV��FXOWXUH��DQG�HWKLFV� 

&OLPDWH�&KDQJH�DQG�(QYLURQPHQWDO�,VVXHV�LQ�'LSORPDF\�DQG�

&RQIOLFW�5HVROXWLRQ 

7KH� SUREOHP� RI� FOLPDWH� FKDQJH� DQG� HQYLURQPHQWDO� FRQFHUQV� KDV�
WDNHQ� FHQWUH� VWDJH� LQ� LQWHUSUHWLQJ� KRZ� HFRORJLFDO� SUHVVXUHV�
WUDQVIRUP� WKH� GLSORPDWLF� DJHQGD� DQG� FRQIOLFW� SROLWLFV�� DQG� KRZ�
HQYLURQPHQWDO� SUHVVXUHV� WUDQVIRUP� LQWHUQDWLRQDO� SROLWLFV� DQG�
FRRSHUDWLRQ�� 7KH� LQFUHDVHG� RYHUODS� EHWZHHQ� HQYLURQPHQWDO�
GHJUDGDWLRQ�DQG�VHFXULW\�SURFHVVHV�KDV�UHLQIRUFHG�WKH�XUJHQF\�RI�
PDNLQJ� HFRORJLFDO� LVVXHV� D� FHQWUDO� FRQFHUQ� LQ� WKH� VWUDWHJLHV� RI�
SHDFHEXLOGLQJ� DQG� FRQIOLFW�PDQDJHPHQW� E\� VWDWHV� DQG� GLSORPDWLF�
DFWRUV� 

7R� UHGXFH� FOLPDWH�UHODWHG� FRQIOLFW� DQG� HQFRXUDJH� UHVSRQVLELOLW\�
DPRQJ�VWDWHV��PXOWLODWHUDO�HQYLURQPHQWDO�FRRSHUDWLRQ�LV�QHFHVVDU\��
0LWLJDWLQJ�WKH�FRQIOLFWV�FDXVHG�E\�FOLPDWH�FKDQJH�UHTXLUHV�HIIHFWLYH�
PXOWLODWHUDO� GLSORPDWLF� V\VWHPV� WKDW� HQDEOH� QHJRWLDWHG�� FROOHFWLYH�
DSSURDFKHV�WR�KDQGOLQJ�WUDQVERXQGDU\�HQYLURQPHQWDO�ULVNV��8QGHU�
WKH�8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH��WKH�
&23���RXWFRPHV�UHYHDOHG�ULIWV�EHWZHHQ�GHYHORSHG�DQG�GHYHORSLQJ�
VWDWHV�UHJDUGLQJ�FOLPDWH�ILQDQFH�DQG�FOLPDWH�MXVWLFH��-DFREV���������
6XFK� IUDPHZRUNV� LQFOXGH� WKH� 3DULV� $JUHHPHQW� DQG� WKH� 81�
6XVWDLQDEOH� 'HYHORSPHQW� *RDOV�� 5HJLRQDO� HIIRUWV� DUH� HYLGHQW� LQ�
3DNLVWDQ
V� LQYROYHPHQW� ZLWK� WKH� 81)&&&� WR� SURPRWH� DGDSWDWLRQ�
ILQDQFLQJ�IRU�YXOQHUDEOH�6RXWK�$VLDQ�FRXQWULHV��$\HVKD�	�1DVHHP��
������DQG�LQ�,QGLD
V�HIIRUWV�WR�SURPRWH�UHJLRQDO�FOLPDWH�DGDSWDWLRQ�
LQ� 6$$5&� �,VODP� HW� DO��� ������� 7KHVH� H[DPSOHV� RI� WKH�
LQVWLWXWLRQDOL]DWLRQ�RI�HQYLURQPHQWDO�SULRULWLHV� LQ�GLSORPDF\�DQG� LQ�
WKH�GHYHORSPHQW�RI�UHJLRQDO�DOOLDQFHV�GHILQH�WKH�HVVHQWLDO�EDUJDLQLQJ�
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JURXQG� RQ� ZKLFK� LVVXHV� FRQFHUQLQJ� WKH� GLVWULEXWLRQ� RI� FRPPRQ�
UHVRXUFHV� DQG� FOLPDWH� REOLJDWLRQV� FDQ� EH� QHJRWLDWHG�� +RZHYHU��
UHVHDUFKHUV�FODLPHG�WKDW�DV�FOLPDWH�FKDQJH�H[SRVHV�HQHUJ\�VHFXULW\�
ULVNV��DQG�DV�ODUJH�LQGXVWULDOL]HG�FRXQWULHV�DUH�LQWHUGHSHQGHQW�DFURVV�
HQHUJ\�PDUNHWV��LW�PD\�SRWHQWLDOO\�UHVXOW�LQ�WHQVLRQV�RU�ULYDOU\�RYHU�
UHVRXUFHV�RU�SROLF\�GHFLVLRQV���EXW�WKDW�ZRXOG�EH�D�VSHFXODWLYH�OHDS�
WKDW�LV�QRW�H[SOLFLWO\�MXVWLILHG�E\�WKLV�DEVWUDFW��*LOOHVVHQ�HW�DO�����������
0D�HW�DO�����������%HNXQ��)�������� 

3ROLFLHV� RI� VXVWDLQDEOH� GHYHORSPHQW� DUH� QRW� OX[XULHV�� DV� WKH\�
PLQLPL]H� WKH� ULVNV� RI� HQYLURQPHQWDO� FRQIOLFWV� DQG� HQFRXUDJH�
HTXLWDEOH�JURZWK��6XVWDLQDEOH�GHYHORSPHQW� LQFRUSRUDWHV�HFRQRPLF�
JURZWK��VRFLDO�MXVWLFH��DQG�HQYLURQPHQWDO�SURWHFWLRQ�WR�DGGUHVV�WKH�
VWUXFWXUDO� IDFWRUV� RI� LQVWDELOLW\�� )DQRXOLV� DQG� 5HYHODV� �������
XQGHUVFRUH�D�EDODQFHG�DSSURDFK�WR�VXVWDLQDEOH�GHYHORSPHQW��ZKLOH�
,QGRQHVLD
V� 6RXWK�6RXWK� &RRSHUDWLRQ� GLSORPDF\� VWUHQJWKHQV�
SDUWQHUVKLSV�WR�DGYDQFH�WKH�6XVWDLQDEOH�'HYHORSPHQW�*RDOV������
�+XWDEDUDW���������7KH�DERYH� LOOXVWUDWLYH�H[DPSOHV�RI�VXVWDLQDEOH�
GHYHORSPHQW� VKRZ� WKDW� LW� LQFUHDVHV� UHVLOLHQFH� WR� FOLPDWH� VKRFNV��
DOOHYLDWHV� WHQVLRQV� URRWHG� LQ� UHVRXUFH� VFDUFLW\�� DQG� KHOSV� SUHYHQW�
FRQIOLFWV� LQ� WKH� ORQJ�UXQ�WKURXJK�D�FRPELQDWLRQ�RI�GLSORPDWLF�DQG�
GHYHORSPHQWDO�DFWLRQ� 

(QYLURQPHQWDO�VWHZDUGVKLS�UHLQIRUFHV�LQWHUQDWLRQDO�FROODERUDWLRQ�E\�
IUDPLQJ� HFRORJLFDO� ULVNV� DV� FROOHFWLYH� VHFXULW\� FKDOOHQJHV�� ,W�
HQFRXUDJHV� VRXQG� VWHZDUGVKLS� RI� UHVRXUFHV� DQG� D� FROOHFWLYH�
UHVSRQVLELOLW\� IRU� HFRORJLFDO� VXVWDLQDELOLW\�� ZKLFK� DUH� NH\� WR�
SUHVHUYLQJ� ORQJ�WHUP� GLSORPDWLF� UHODWLRQV�� 7KH� LPSDFW� RI� JOREDO�
HQYLURQPHQWDO� GLSORPDF\� KDV� EHHQ� LQWHQVLILHG� E\� 'DYLG�
$WWHQERURXJK
V�DGYRFDF\�ZLWKLQ�WKH�81)&&&�IUDPHZRUN��6HEDVWLDR�
	�6RDUHV���������ZKHUH�KH�SURPRWHV�VWHZDUGVKLS�GLVFRXUVHV��7KLV�LV�
WKH�EHVW�H[DPSOH�RI�KRZ�HQYLURQPHQWDO�GLSORPDF\�FDQ�HIIHFWLYHO\�
VKLIW�HQYLURQPHQWDO�LVVXHV�WR�WKH�LQWHUQDWLRQDO�VHFXULW\�DJHQGD��WKXV�
SURPRWLQJ�VWDWH�FROODERUDWLRQ�LQ�FRQIOLFW�SUHYHQWLRQ�DQG�HFRV\VWHP�
SURWHFWLRQ� 

,QWHUQDWLRQDO�FROODERUDWLRQ��ERWK�ELODWHUDO�DQG�PXOWLODWHUDO��SROLF\�RI�
VXVWDLQDEOH�GHYHORSPHQW��DQG�HQYLURQPHQWDO�PDQDJHPHQW�DUH�NH\�
WR� LQWHJUDWLQJ� FOLPDWH� FKDQJH� LVVXHV� LQWR� GLSORPDWLF� DQG� FRQIOLFW�
PDQDJHPHQW�SUDFWLFHV��7KLV��LQ�WXUQ��UHGXFHV�WKH�QHHG�WR�DGGUHVV�
FOLPDWH�UHODWHG� VHFXULW\� ULVNV�� DFWLYH� GLSORPDF\� EDVHG� RQ�
FRRSHUDWLRQ��IDLUQHVV��DQG�HFRORJLFDO�UHVSRQVLELOLW\�ZLOO�EH�QHFHVVDU\��
WKHUHE\�UHMXYHQDWLQJ�WKH�FULWLFDO�DQG�G\QDPLF�UROH�RI�GLSORPDF\�LQ�
QDYLJDWLQJ�WKH�LQWULFDWH�LVVXHV�RI�WKH�WZHQW\�ILUVW�FHQWXU\� 
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7KH�,PSDFW�RI�1RQ�6WDWH�$FWRUV�RQ�'LSORPDF\�DQG�&RQIOLFW�

5HVROXWLRQ 

,Q�UHFHQW�\HDUV��WKH�FRQWULEXWLRQV�RI�QRQ�VWDWH�DFWRUV�VXFK�DV�FLYLO�
VRFLHW\� RUJDQL]DWLRQV�� PXOWLQDWLRQDO� FRUSRUDWLRQV�� DQG� LQGLYLGXDOV�
KDYH�EHHQ�ZLGHO\�UHFRJQL]HG�DV�IDFWRUV�LQ�LQWHUQDWLRQDO�DIIDLUV��7KHLU�
VXEVHTXHQW�SDUWLFLSDWLRQ� LV�WUDQVIRUPLQJ�WUDGLWLRQDO�GLSORPDF\�DQG�
FRQIOLFW� PDQDJHPHQW� SURFHVVHV� DQG� KDV� EHFRPH� HVVHQWLDO� WR�
DGGUHVVLQJ� WUDQVQDWLRQDO� LVVXHV� EH\RQG� WKH� DELOLW\� RI� LQGLYLGXDO�
VWDWHV� 

&LYLO�VRFLHW\�RUJDQL]DWLRQV�DUH�LQVWUXPHQWDO�LQ�GLSORPDWLF�HQGHDYRUV�
E\�SXWWLQJ�ORFDO�FRQFHUQV�WR�WKH�IRUHIURQW�DQG�HQKDQFLQJ�LQFOXVLYLW\�
LQ� LQWHUQDWLRQDO�UHODWLRQV��7KURXJK�WKHLU�H[WHQVLYH�QHWZRUNV�LQ�WKH�
KRVW�FRXQWULHV��WKH�FLYLO�VRFLHW\��LQFOXGLQJ�KXPDQ�ULJKWV�PRYHPHQWV��
HQYLURQPHQWDOLVWV��DQG�UHOLJLRXV�JURXSV��UDLVHV�FULWLFDO�FRQFHUQV�RQ�
LVVXHV� WKDW� DUH� QRUPDOO\� OHIW� RXWVLGH� WKH� PDLQVWUHDP� GLSORPDWLF�
SURFHVVHV�� (QJDJHPHQW�ZLWK� WKHVH� ERGLHV� KHOSV� GLSORPDWV� EHWWHU�
XQGHUVWDQG� ORFDO� LVVXHV�� HQDEOLQJ� WKHP� WR� EH� LQFRUSRUDWHG� LQWR�
EURDGHU�GLSORPDWLF�SODQV��6HYHQ�OLEHUDO�VWDWHV��6ZHGHQ��'HQPDUN��
1RUZD\�� )LQODQG�� &DQDGD�� *HUPDQ\�� DQG� WKH� 1HWKHUODQGV�� KDYH�
JUDGXDOO\�PRGLILHG�WKHLU�DSSURDFKHV�WR�HQJDJHPHQW�ZLWK�FLYLO�VRFLHW\�
RUJDQL]DWLRQV� LQ� 3RODQG� DQG� +XQJDU\� �-H]LHUVND�� ������� 7KLV�
FKDQJLQJ�LQYROYHPHQW�RI�OLEHUDO�VWDWHV�KLJKOLJKWV�WKH�LPSRUWDQFH�RI�
UHFRJQL]LQJ� FLYLO� VRFLHW\� RUJDQL]DWLRQV� DV� VWUDWHJLF� SDUWQHUV� LQ�
SURPRWLQJ�GLSORPDWLF�OHJLWLPDF\�DQG�UHVSRQVLYHQHVV��DQG�LQ�EXLOGLQJ�
PXOWL�VHFWRUDO� DOOLDQFHV� WR� DSSURDFK� FRPSOH[� LQWHUQDWLRQDO�
FKDOOHQJHV� PRUH� KROLVWLFDOO\�� 1HYHUWKHOHVV�� WKH� DEVWUDFW� SRUWUD\V�
QRQ�VWDWH�DFWRUV�QHJDWLYHO\�LQ�WKH�1LJHULDQ�SROLWLFDO�SURFHVV��OLQNLQJ�
WKHP�WR�XQGHPRFUDWLF�DFWLRQV��HWKQRFHQWULF�EHKDYLRU��DQG�WKUHDWV�WR�
SROLWLFDO�VXVWDLQDELOLW\��7KDW� LV�ZKDW�RQH�ZRXOG�GHVFULEH� LQ�SROLWLFDO�
WHUPV�DV�D�EODFN�VLGH��EXW�DQ�DFDGHPLF�H[SUHVVLRQ�ZRXOG�GHVFULEH�
WKLV�DV�WKH�GHVWDELOL]LQJ��UHWURJUHVVLYH��RU�DQWL�GHPRFUDWLF�HIIHFW�RI�
QRQ�VWDWH�DFWRUV�RQ�HOHFWRUDO�DQG�SROLWLFDO�SURFHVVHV��&KLRNH�HW�DO���
������� 7KLV� LV� FRQWH[W�GHSHQGHQW� �/DJRV� 6WDWH�� HOHFWLRQ�� ������
1LJHULD��DQG�GRHV�QRW�JHQHUDOL]H�WR�DOO�QRQ�VWDWH�DFWRUV�DQ\ZKHUH�LQ�
WKH�ZRUOG�RU�WR�WKH�VHWWLQJ� 

0XOWLQDWLRQDO� FRUSRUDWLRQV�KDYH�D� VLJQLILFDQW� LPSDFW�RQ�GLSORPDF\�
GXH� WR� WKHLU� HFRQRPLF� SRZHU� DQG� LQWHUQDWLRQDO� RSHUDWLRQV��
0XOWLQDWLRQDO� FRUSRUDWLRQV� FDQ� LQIOXHQFH� GLSORPDWLF� SULRULWLHV��
HVSHFLDOO\�LQ�FRXQWULHV�ZLWK�SRRU�KXPDQ�ULJKWV�UHFRUGV��WKURXJK�WKHLU�
LQYHVWPHQWV� DQG� EXVLQHVV� SUDFWLFHV�� &LYLO� VRFLHW\� SUHVVXUH� RQ�
PXOWLQDWLRQDO� FRUSRUDWLRQV� WR� UHIRUP� WKHLU� SUDFWLFHV�� HVSHFLDOO\�
UHJDUGLQJ�KXPDQ�ULJKWV��FDQ�WULJJHU�GLSORPDWLF�DFWLRQ�DQG�VWURQJO\�
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LQIOXHQFH�FRUSRUDWH�FRQGXFW��3XEOLF�GLSORPDF\�LQ�&KLQD�KDV�EHFRPH�
LQFUHDVLQJO\� GHSHQGHQW� RQ� GLJLWDO� PHGLD� WR� VKDSH� LQWHUQDWLRQDO�
GLVFRXUVH��HVSHFLDOO\� VLQFH� WKH� LQWURGXFWLRQ� RI� WKH�&KLQHVH�'UHDP�
LQLWLDWLYH�LQ�������+XDQJ���������7KH�ZD\�&KLQD�LV�WXUQLQJ�WR�GLJLWDO�
SODWIRUPV�WR�FRQGXFW�SXEOLF�GLSORPDF\�UHIOHFWV�KRZ�HFRQRPLF�DQG�
FRUSRUDWH� GLSORPDF\� KDYH� EHFRPH� LQFUHDVLQJO\� LQWHUWZLQHG� ZLWK�
VWDWH� LQWHUHVWV� DQG� WKH� QHHGV� RI� FLYLO� VRFLHW\�� SUHVHQWLQJ� ERWK�
RSSRUWXQLWLHV�DQG�FKDOOHQJHV�IRU�FROODERUDWLYH�JRYHUQDQFH� 

&LWL]HQ�GLSORPDF\�KDV�PDGH�LQGLYLGXDOV�SRZHUIXO�SOD\HUV�LQ�WKH�ILHOG��
SDUWLFXODUO\� WKURXJK� ZHE�EDVHG� SODWIRUPV�� 6RFLDO� PHGLD� DOORZV�
SHRSOH� WR� FRPPXQLFDWH� ZLWK� RWKHUV� DURXQG� WKH� ZRUOG�� SURPRWH�
FKDQJH�� DQG� LQIOXHQFH� GLSORPDWLF� RXWFRPHV� WRJHWKHU�� DPSOLI\LQJ�
JUDVVURRWV� YRLFHV� DQG� LQIRUPDO� VRIW� SRZHU�� 7KH� ULVH� RI� FLWL]HQ�
GLSORPDF\� SURYLGHV� VWDWHV� ZLWK� DOWHUQDWLYH� FKDQQHOV� WR� H[HUW�
LQIOXHQFH� DQG� EXLOG� JRRGZLOO� WKURXJK� LQWHUDFWLRQV� ZLWK� GLJLWDO�
FRPPXQLWLHV��$XVWUDOLD
V�SXEOLF�GLSORPDF\�KDV�VKLIWHG�WR�EURDGHQ�WLHV�
ZLWK�6RXWKHDVW�$VLD�DV�LW�VHHNV�WR�UHFDOLEUDWH�LWV�FRPSOH[�ELODWHUDO�
UHODWLRQVKLS� ZLWK� &KLQD� �%\UQH�� ������� ,Q� LWV� SXEOLF� GLSORPDF\�
SUDFWLFHV��$XVWUDOLD�HPSKDVL]HV�WKDW�WKH�LQYROYHPHQW�RI�LQGLYLGXDOV��
KRZHYHU�FRPSOH[�LW�PD\�PDNH�GHFLVLRQ�PDNLQJ��RIIHUV�D�SDWK�WRZDUG�
PRUH�LQFOXVLYH��UHSUHVHQWDWLYH��DQG�DGDSWDEOH�GLSORPDF\�WKDW�DOLJQV�
ZLWK�SRSXODU�VHQWLPHQW�DQG�HYROYLQJ�GLJLWDO�QRUPV� 

0XOWL�VWDNHKROGHU�DOOLDQFHV�DUH�DQ�DOWHUQDWLYH�DSSURDFK�WR�DGGUHVVLQJ�
FRPSOH[� FKDOOHQJHV� RQ� DQ� LQWHUQDWLRQDO� VFDOH�� DV� WKH\� FDQ� EULQJ�
WRJHWKHU� GLYHUVH� DFWRUV�� 0XOWL�VWDNHKROGHU� SDUWQHUVKLSV� DUH�
SDUWLFXODUO\�XVHIXO�IRU�EULQJLQJ�WRJHWKHU�JRYHUQPHQWV��PXOWLQDWLRQDO�
FRPSDQLHV��DQG�FLYLO�VRFLHW\�RUJDQL]DWLRQV�WR�DFKLHYH�FRPPRQ�JRDOV��
$V� DQ� LOOXVWUDWLRQ�� MRLQW� LQLWLDWLYHV� E\� KXPDQ� ULJKWV� JURXSV��
PXOWLQDWLRQDO� FRUSRUDWLRQV��DQG�JRYHUQPHQWV� FDQ� WDFNOH� WKH�PRVW�
SUHVVLQJ�FRQFHUQV�� VXFK�DV� ODERU�DEXVH� LQ� VSHFLILF� FRXQWULHV��7KH�
GHSOR\PHQW� RI� WKH� 8QLWHG� 1DWLRQV� SHDFHNHHSLQJ� IRUFHV� KDV� DOVR�
SURYHQ�WR�EH�VXFFHVVIXO�LQ�UHGXFLQJ�FDVHV�RI�VH[XDO�YLROHQFH�UHODWHG�
WR� FRQIOLFWV� E\� DUPHG� QRQ�VWDWH� DFWRUV� �5HHGHU� 	� 'LFNH�� �������
7KHVH�SDUWQHUVKLSV�LQFUHDVH�WKH�QXPEHU�RI�GLSORPDWLF�LQVWUXPHQWV�
DQG� HQFRXUDJH� FROOHFWLYH� UHVSRQVLELOLW\� DQG� DFFRXQWDELOLW\� LQ�
LQWHUQDWLRQDO�UHODWLRQV� 

7R�VXP�XS��FLYLO�VRFLHW\��PXOWLQDWLRQDO�FRUSRUDWLRQV��DQG�LQGLYLGXDOV�
KDYH� HVWDEOLVKHG� WKHPVHOYHV� DV� LQVHSDUDEOH� SDUWLFLSDQWV� LQ�
GLSORPDF\� DQG� FRQIOLFW� UHVROXWLRQ� ZLWK� WKHLU� RZQ� UHVRXUFHV� DQG�
YLVLRQV� WKDW� JUHDWO\� LQIOXHQFH� LQWHUQDWLRQDO� UHODWLRQV�� 7KXV�� WKH�
GHYHORSPHQW�RI�PXOWL�VWDNHKROGHU�UHODWLRQVKLSV�DQG�WKH�DGRSWLRQ�RI�
DGDSWLYH�GLSORPDWLF�PHWKRGV�DUH�HVVHQWLDO� WR�VXFFHVVIXOO\�DGGUHVV�
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WUDQVQDWLRQDO�LVVXHV��PDLQWDLQ�FRKHUHQFH��DQG�GHOLYHU�LQFOXVLYH�DQG�
HIIHFWLYH�RXWFRPHV�LQ�LQWHUQDWLRQDO�QHJRWLDWLQJ�VHWWLQJV� 

7KH� ([SDQGLQJ� 5ROH� RI� ,QWHUQDWLRQDO� 2UJDQL]DWLRQV� DQG�

5HJLRQDO�$OOLDQFHV 

7KLV�FKDSWHU�H[DPLQHV�WKH�LPSRUWDQFH�RI� LQWHUQDWLRQDO� LQVWLWXWLRQV�
DQG�UHJLRQDO�EORFV�LQ�PRGHUQ�LQWHUQDWLRQDO�UHODWLRQV��ZLWK�UHVSHFW�WR�
WKHLU� VSHFLDO� SRZHUV� WR� LQWHUYHQH� LQ� FRQIOLFWV�� SURPRWH�ZRUNIRUFH�
GHYHORSPHQW��DQG�UHVSRQG�WR�FULVHV�WKDW�DUH�EH\RQG�WKH�FDSDELOLWLHV�
RI� LQGLYLGXDO� VWDWHV�� 7KH� IROORZLQJ� GLVFXVVLRQ� ZLOO� H[DPLQH� WKH�
FKDQJLQJ�UROHV�RI�PDMRU�LQWHUQDWLRQDO�DFWRUV���WKH�8QLWHG�1DWLRQV��WKH�
(XURSHDQ�8QLRQ��DQG�WKH�$IULFDQ�8QLRQ��DQG�WKH�LPSRUWDQFH�RI�WKH�
IDFW�WKDW�WKH�LQVWLWXWLRQV�DUH�LQ�XUJHQW�QHHG�WR�DOWHU�WKHLU�VWUXFWXUHV�
WR�VXLW�WKH�HPHUJLQJ�WKUHDWV�LQ�WKH�ZRUOG� 

7KH�8QLWHG�1DWLRQV�KDV�EHHQ�DVVXPLQJ�D�FHQWUDO�UROH�LQ�LQWHUQDWLRQDO�
JRYHUQDQFH�E\�UHYLVLQJ�LWV�GLSORPDWLF�SROLFLHV��$V�VKRZQ�E\�WKH�81
V�
SHDFHNHHSLQJ�RSHUDWLRQV��WUHDW\�QHJRWLDWLRQV��DQG�PHGLDWLRQ�HIIRUWV��
WKH� PXOWLODWHUDO� DSSURDFK� LW� DSSOLHV� FRQWLQXHV� WR� WKLV� GD\�� 6XFK�
LQLWLDWLYHV�DV�WKH�6XVWDLQDEOH�'HYHORSPHQW�*RDOV�DQG�SHDFHNHHSLQJ�
UHIRUPV�KDYH�EHHQ�WKH�DWWHPSWV�RI�WKH�81�WR�EH�UHVSRQVLYH�WR�QHZ�
FKDOOHQJHV� �)ULW]VFKH� 	� %DFNVWUDQG�� ������ <RXQJ� HW� DO��� �������
81(6&2�KDV�DOVR�HPSKDVL]HG�FXOWXUDO�HIIRUWV�LQ�GLSORPDF\��LQFOXGLQJ�
PXVLF�LQ�WKH�FRQIOLFW�UHODWHG�UHJLRQV�RI�WKH�0LGGOH�(DVW��5LMR�/RSHV�
GD�&XQKD���������7KHVH�H[DPSOHV�XQGHUVFRUH�WKDW�WKH�81�KDV�EHHQ�
RQ� WKH� IURQW� OLQHV� RI� HQVXULQJ� LWV� FRQWLQXHG� UHOHYDQFH�� OHDGLQJ� LQ�
LQQRYDWLRQ�� HQVXULQJ� LQFOXVLYH� GHFLVLRQ�PDNLQJ�� DQG� VWUDWHJLFDOO\�
FROODERUDWLQJ�ZLWK�QRQ�VWDWH�DFWRUV�WR�KHOS�UHVROYH�FRQIOLFWV��'HVSLWH�
FODLPV�WKDW�DOOLDQFHV�DUH�FUXFLDO�WR�WKH�VXFFHVVIXO�LPSOHPHQWDWLRQ�RI�
WKH� 6'*V�� WUDQVSDUHQF\�� DFFRXQWDELOLW\�� DQG� JRRG� JRYHUQDQFH�
UHPDLQ�LVVXHV�LQ�WKH�DEVWUDFW��7KH�FXUUHQW�ODSVH�LQ�VHULRXV�UHVHDUFK�
DQG� LQ� WKH�GHYHORSPHQW�RI�SURSHUO\�GHVLJQHG�PRQLWRULQJ�V\VWHPV�
FDQ�XQGHUPLQH�WKH�YDOLGLW\�DQG�HIILFLHQF\�RI�VXFK�UHODWLRQVKLSV��/HDO�
)LOKR�HW�DO��������� 

&UDIWHG� SXEOLF� GLSORPDF\� DQG� FRQIOLFW� PDQDJHPHQW� HQDEOH� WKH�
(XURSHDQ�8QLRQ�WR�SHUIRUP�LWV�IXQFWLRQV�DV�D�GLSORPDWLF�IRUFH�DW�WKH�
UHJLRQDO�OHYHO��7KH�(8
V�GLSORPDF\�HQWDLOV�LQVWLWXWLRQDO�FRRUGLQDWLRQ�
DQG� UHJLRQ�VSHFLILF� QDUUDWLYHV� LQ� UHVSRQVH� WR� SROLWLFDO� DQG� VRFLDO�
LQVWDELOLW\��7KH�%DONDQV��WKH�SURPRWLRQ�RI�GHPRFUDF\��DQG�UHDFWLRQV�
WR�YDULRXV�IRUPV�RI�LQVWDELOLW\�LQ�QHLJKERULQJ�UHJLRQV�KDYH�FKDOOHQJHG�
LWV� LQWHUQDO� FRKHVLRQ�DQG�H[WHUQDO�SODXVLELOLW\��)DQRXOLV�	�5HYHODV��
�������:LWK�WKHVH�GHYHORSPHQWV��WKHUH�LV�D�QHHG�WR�VWUHQJWKHQ�WKH�
(8
V� LQWHUQDO� FRKHVLRQ� DQG� RSHUDWLRQDO� IOH[LELOLW\� WR� HQVXUH� DQ�
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HIIHFWLYH��XQFDOFXODWHG�UHVSRQVH�WR�DQ\�FULVLV��ZKLOVW�PDQDJLQJ�WKH�
YDU\LQJ�LQWHUHVWV�RI�WKH�PHPEHU�VWDWHV� 

7KH� $IULFDQ� 8QLRQ� KDV� H[SDQGHG� LWV� UROH� LQ� SHDFH� DQG� VHFXULW\��
GHVSLWH�VWUXFWXUDO�OLPLWDWLRQV��7KHLU�LQFUHDVHG�GLSORPDWLF�SUHVHQFH�LV�
HYLGHQFHG� E\� WKH� $8
V� SHDFHNHHSLQJ� PLVVLRQV� DQG� PHGLDWLRQ� RI�
LQWHUQDWLRQDO�FRQIOLFWV�LQ�WKH�UHJLRQ��VXFK�DV�WKRVH�LQ�6RXWK�6XGDQ�
DQG�/LE\D��7KHVH�HIIRUWV�DUH�UHIOHFWHG�LQ�JHQGHU�SDULW\�SROLFLHV�DQG�
SDUWQHUVKLS� ZLWK� WKH� 81� :RPHQ�� 3HDFH� DQG� 6HFXULW\� DJHQGD��
DOWKRXJK�WKHVH�LVVXHV�UHPDLQ�SUREOHPDWLF��&KLULJD�HW�DO���������%RYH�
HW�DO����������7KHVH�VWUXFWXUDO�FKDOOHQJHV�QRWZLWKVWDQGLQJ��WKH�DFWLYH�
UROH�WKH�$8�KDV�EHHQ�SOD\LQJ� LQ�FULVLV�PDQDJHPHQW�UHLQIRUFHV�WKH�
IDFW� WKDW� LW� LV� LQFUHDVLQJO\� LPSRUWDQW� LQ� WKH� UHVROXWLRQ� RI� UHJLRQDO�
FRQIOLFWV�� 7KH� ILUVW� VWHS� WRZDUG� WKH� VXFFHVVIXO� UHVROXWLRQ� RI� WKH�
PXOWLIDFHWHG�FRQIOLFWV�WKH�$IULFDQ�FRQWLQHQW�IDFHV�LV�WKH�GHYHORSPHQW�
RI� WKH�$8
V� LQVWLWXWLRQDO� FDSDFLW\� DQG� WKH� HVWDEOLVKPHQW� RI� FORVHU�
FROODERUDWLRQ�SDUWQHUVKLSV� 

&KDQJHV�LQ�LQVWLWXWLRQDO�VWUXFWXUHV�DUH�LPSRUWDQW�IRU�HQVXULQJ�WKDW�
RUJDQL]DWLRQV� UHPDLQ� IXQFWLRQDO� HYHQ� LQ� WKH� IDFH� RI� QHZ� JOREDO�
WKUHDWV�� 6XFK� LVVXHV� DV� FOLPDWH� FKDQJH�� F\EHUVSDFH� VDIHW\�� DQG�
SDQGHPLFV�UHTXLUH�QRYHO�GLSORPDWLF�SROLFLHV��7KH�LQFRUSRUDWLRQ�RI�WKH�
FRQFHSW� RI� UHVLOLHQFH� LQWR� WKH� (QJOLVK� 6FKRRO� WKHRU\� H[SODLQV� WKH�
DGDSWDWLRQ� RI� WKH� LQWHUQDWLRQDO� VRFLHW\� LQ� SOXUDOLVWLF�� FRQWHVWHG�
VHWWLQJV� �.RURVWHOHYD� 	� 3HWURYD�� ������ 3HWURYD� DQG� .RURVWHOHYD��
������%DUJXpV�3HGUHQ\���������(PSLULFDO�HYLGHQFH�KDV�UHYHDOHG�D�
GLUHFW�UHODWLRQVKLS�EHWZHHQ�DQ�LQWHUQDWLRQDO�RUJDQL]DWLRQ
V� LQDELOLW\�
WR�DGDSW�DQG�WKH�ORVV�RI�LWV�RSHUDWLRQDO�HIILFDF\��$GDSWLYH�YHUVDWLOLW\�
DQG� WKH� DGRSWLRQ� RI� UDSLG� GHFLVLRQ�PDNLQJ�PHFKDQLVPV� DUH� YLWDO�
TXDOLWLHV� WKDW� LQWHUQDWLRQDO� RUJDQL]DWLRQV� UHTXLUH� WR� VXFFHVVIXOO\�
QDYLJDWH�WKH�LQWULFDFLHV�RI�WKH�PRGHUQ�ZRUOG�V\VWHP� 

6XFK�LQWHUQDWLRQDO�RUJDQL]DWLRQV�DQG�UHJLRQDO�FRDOLWLRQV�DOVR�SURYLGH�
D� FUXFLDO� SODWIRUP� IRU� LQLWLDWLQJ� GLSORPDWLF� HIIRUWV� DQG� ODXQFKLQJ�
PHGLDWLRQ� HIIRUWV� LQ� FRQIOLFWV�� 7KHLU� DELOLW\� WR� SURYLGH� WHFKQLFDO�
VXSSRUW�� GHSOR\� SHDFHNHHSLQJ� WURRSV�� DQG� PHGLDWH� LQ� FRQIOLFW�
VLWXDWLRQV� XQGHUVFRUHV� WKHLU� FULWLFDO� FRQWULEXWLRQ� WR� WUDQVIRUPLQJ�
FRQIOLFWV��([DPSOHV�RI�WKLV�SRWHQWLDO�LQFOXGH�1*2V
� LQWHUYHQWLRQV�LQ�
%RVQLD��*HRUJLD��DQG�$IJKDQLVWDQ��DV�ZHOO�DV�7UDFN�7ZR�GLSORPDF\�LQ�
7XUNH\
V�.XUGLVK�FRQIOLFW��.DUDPSLQL��������'LOHN���������7KH�FDVH�
VWXGLHV� LOOXVWUDWH�KRZ� WKH� LQWHJUDWLRQ�RI�SHDFHNHHSLQJ�RSHUDWLRQV��
WHFKQRFUDWLF�VNLOOV��DQG�LQIRUPDO�GLSORPDWLF�QHWZRUNV�KDV�SURYHQ�DQ�
HIIHFWLYH�PHDQV�RI�DFKLHYLQJ�VXVWDLQDEOH�SHDFHEXLOGLQJ�DQG�FRQIOLFW�
WUDQVIRUPDWLRQ� 
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7KLV�GLVFXVVLRQ�KDV�UHYHDOHG�WKH�UHVSRQVH�VWUDWHJLHV�HPSOR\HG�E\�
LQWHUQDWLRQDO�RUJDQL]DWLRQV�DQG�UHJLRQDO�FRDOLWLRQV�WR�PDLQWDLQ�WKHLU�
UHOHYDQFH�DQG�XVHIXOQHVV�LQ�GLSORPDF\�DQG�FRQIOLFW�UHVROXWLRQ��7KH�
OHVVRQV�OHDUQHG�LQ�WKLV�DQDO\VLV�VXJJHVW�WKDW�WKH�REVHUYHG�DELOLW\�RI�
WKHVH� LQVWLWXWLRQV� WR� EH� LQQRYDWLYH�� HQJDJH�ZLWK� D�ZLGHU� DUUD\� RI�
DFWRUV��DQG�WDNH�WKH�LQLWLDWLYH�WR�WDFNOH�QHZ�JOREDO�FKDOOHQJHV�PDNHV�
WKHP�NH\�SLOODUV�LQ�WKH�TXHVW�WR�DFKLHYH�LQWHUQDWLRQDO�VWDELOLW\�DQG�
FRRSHUDWLYH�JRYHUQDQFH� 

0DLQ�)LQGLQJV 

��� )DVW� )OX[� DQG� *OREDO� ,QWHUFRQQHFWHGQHVV�� 7KH� JOREDO�
LQWHUFRQQHFWHGQHVV� LV� IXQGDPHQWDOO\�FKDQJLQJ�WKH�HQYLURQPHQW�RI�
GLSORPDF\�DQG�FRQIOLFW� UHVROXWLRQ��7KLV� LQFUHDVHG� LQWHUFRQQHFWLYLW\�
UHTXLUHV� D� UDGLFDO� UHFRQVLGHUDWLRQ� RI� FRQYHQWLRQDO� PHWKRGV� DQG�
UHVROXWLRQ� VFKHPHV�� ,QFUHDVHG�JOREDO� LQWHUGHSHQGHQFH� LV�QRW�RQO\�
FRPSOLFDWLQJ�PHWKRGV�WKDW�EXLOG�RQ�WUDGLWLRQDO�DSSURDFKHV�EXW�DOVR�
RIIHULQJ� D� PHDQV� IRU� IRUHLJQ� SROLF\� WR� EHFRPH� PRUH� DOLNH��
FROODERUDWLYH�� DQG� UHVSRQVLYH� WR� VKDUHG� JOREDO� FKDOOHQJHV��
,QWHUDFWLRQV�ZLWK�JOREDO�FRQFHUQV�WRGD\�PXVW�HPSOR\�GLSORPDWLF�DQG�
FRQIOLFW�UHVROXWLRQ� VWUDWHJLHV� WKDW� DUH� IOH[LEOH� DQG� PLQGIXO� RI� WKH�
ZRUOG� 

��� 7HFKQRORJLFDO� ,QQRYDWLRQV� DQG� &RPPXQLFDWLRQ�� 7KH� ULVH� RI�
WHFKQRORJLFDO� LQQRYDWLRQV� LQ� FRPPXQLFDWLRQ� DQG� WKH� VKDULQJ� RI�
LQIRUPDWLRQ� LV�FKDQJLQJ�WKH�ZD\�GLSORPDF\� LV�FRQGXFWHG�UDGLFDOO\��
7KH�ZLGHVSUHDG�SUHVHQFH�RI�RQOLQH�SODWIRUPV�DQG�VRFLDO�PHGLD�KDV�
FKDQJHG� KRZ�GLSORPDF\�ZRUNV�� DQG� GLSORPDWV� DQG� SHDFHNHHSHUV�
QHHG�WR�DGDSW�WKHLU�DSSURDFK��7KH�HPHUJHQFH�RI�QHZ�FRPPXQLFDWLRQ�
WHFKQRORJLHV� FUHDWHV� WKH� SRVVLELOLW\� RI� SURPRWLQJ� GLSORPDWLF�
FDPSDLJQV�DQG�PDNLQJ�FRQIOLFW�UHVROXWLRQ�VWUDWHJLHV�PRUH�HIIHFWLYH�� 

��� &OLPDWH� &KDQJH� DQG� &RPSOH[LW\�� &OLPDWH� FKDQJH� LV� D� PDMRU�
FKDOOHQJH�ZLWK�DQ�XUJHQW�LPSOLFDWLRQ�WR�ERWK�GLSORPDF\�DQG�FRQIOLFW�
UHVROXWLRQ�� 7KH� XUJHQW� QHHG� WR� DGGUHVV� FOLPDWH�UHODWHG� SUREOHPV�
UHTXLUHV� FROOHFWLYH� UHVSRQVLELOLW\� DQG� WKH� HQIRUFHPHQW� RI� DGDSWLYH�
DFWLRQV�� 7KH�HIIHFWLYH� VROXWLRQ� WR� FOLPDWH� FKDQJH�VKRXOG� IRFXV�RQ�
GLSORPDWLF� DSSURDFKHV� WKDW� SULRULWL]H� LQWHUQDWLRQDO� FRRSHUDWLRQ��
VXVWDLQDEOH� SUDFWLFHV�� DQG� DGGUHVVLQJ� WKH� URRW� FDXVHV� RI�
HQYLURQPHQWDO� FRQIOLFWV�� &OLPDWH� FKDQJH�� DV� SDUW� RI� GLSORPDWLF�
VWUDWHJLHV��KHOSV�UHGXFH�HQYLURQPHQWDO�WKUHDWV�DQG�SURPRWH�ORQJ�
WHUP�SHDFH��GHVSLWH�VRFLRHFRQRPLF�LQHTXDOLW\��ZKLFK�FRQWULEXWHV�WR�
FRQIOLFW�� 

��� 1RQ�VWDWH� $FWRUV� DQG� ,QFOXVLYH� $SSURDFKHV�� 1RQ�VWDWH� DFWRUV��
LQFOXGLQJ� 1*2V�� PXOWLQDWLRQDO� FRUSRUDWLRQV�� DQG� JUDVVURRWV�
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RUJDQL]DWLRQV��DUH�LQFUHDVLQJO\�SOD\LQJ�D�PRUH�LPSRUWDQW�UROH�LQ�WKH�
JOREDO� DUHQD�� $ZDUHQHVV� RI� WKH� OHYHUDJH� WKHVH� QRQ�VWDWH� DFWRUV�
SRVVHVV��DQG�WKHLU�DFWLYH�LQYROYHPHQW�LQ�GHFLVLRQ�PDNLQJ��FDQ�JR�D�
ORQJ�ZD\�WRZDUG�LQFUHDVLQJ�WKH�RYHUDOO�FRPSHWHQFH�DQG�SHUFHLYHG�
OHJLWLPDF\�RI�GLSORPDWLF� HIIRUWV�DW� WKH� LQWHUQDWLRQDO� OHYHO��$FWLYHO\�
LQYROYLQJ� QRQ�VWDWH� DFWRUV� ZLOO� DOVR� ERRVW� WKH� HIIHFWLYHQHVV� DQG�
FUHDWLYLW\�RI�GLSORPDF\�E\�EULQJLQJ�GLYHUVH�SHUVSHFWLYHV� 

���)XWXUH�WKLQNLQJ�DQG�)XWXUH�ORRNLQJ��'LSORPDWV�DQG�SHDFHNHHSHUV�
VKRXOG�WKLQN� LQ� WKH� IXWXUH�DQG�XVH� LW� WR�SUH�HPSW�FKDOOHQJHV�WKDW�
PLJKW� RFFXU� DQG� WDNH� DGYDQWDJH� RI� RSSRUWXQLWLHV� WKDW� SUHVHQW�
WKHPVHOYHV��7KH� LQFRUSRUDWLRQ�RI� IRUHVLJKW� LQWR�GLSORPDWLF�SROLFLHV�
ZLOO�DOORZ�QRW�RQO\�WKH�SUHGLFWLRQ�RI�SUREOHPV�EXW�DOVR�WKH�GLVFRYHU\�
RI�XQH[SORLWHG�SRVVLELOLWLHV��UHVXOWLQJ�LQ�VWURQJHU�DQG�PRUH�IOH[LEOH�
GLSORPDWLF� V\VWHPV�� 7KH� EHVW� ZD\� WR� EXLOG� D�PRUH� SHDFHIXO� DQG�
FRRSHUDWLYH� IXWXUH� LV� WR� WDNH� D� KXPDQ�FHQWULF� DSSURDFK� WR� WKH�
LQWHUHVWV�RI�DOO�FRQFHUQHG�SDUWLHV� 

���1XUWXULQJ� D� 3HDFHIXO� DQG�&ROODERUDWLYH� )XWXUH�� 7R� VXFFHVVIXOO\�
GHYHORS� D� SRVLWLYH� IXWXUH� RI� GLSORPDF\�� ZH� PXVW� DGRSW� QHZ�
PHWKRGRORJLHV�DQG�GHYHORS�VWURQJ�LQWHUGLVFLSOLQDU\�SDUWQHUVKLSV�WR�
PLWLJDWH�WKH�WHQVLRQV�DVVRFLDWHG�ZLWK�FRQIOLFW��'LDORJXH��PHGLDWLRQ��
DQG�QHJRWLDWLRQ�DUH�WKH�PRVW�LPSRUWDQW�DQG�GLUHFW�ZD\V�RI�FRQIOLFW�
UHVROXWLRQ�WKDW�GLSORPDWV�DQG�SHDFHNHHSHUV�RXJKW�WR�FRQVLGHU�ILUVW��
,W� LV� DOVR� LPSHUDWLYH� WR� DFWLYHO\� SURPRWH� PXWXDO� WUXVW�� VLQFHUH�
FROODERUDWLRQ�� DQG� LQFOXVLYLW\� WR� DFKLHYH� SHDFHIXO� FRH[LVWHQFH� DQG�
FRQIOLFW�UHVROXWLRQ� 

7DNHQ� WRJHWKHU�� WKHVH� UHVXOWV� KLJKOLJKW� ZK\� GLSORPDWV� DQG�
SHDFHNHHSHUV� VKRXOG� DFWLYHO\� DGDSW� WR� WKH� FKDQJLQJ� JOREDO�
HQYLURQPHQW�E\�OHYHUDJLQJ�WHFKQRORJ\��FRQIURQWLQJ�FOLPDWH�FKDQJH��
HQJDJLQJ� QRQ�VWDWH� DFWRUV�� IRUHFDVWLQJ�� DQG� IRFXVLQJ� RQ� KXPDQ�
FHQWULF�VWUDWHJLHV��7KLV�LV�D�KROLVWLF�VWUDWHJ\�QHFHVVDU\�IRU�GHYHORSLQJ�
D�PRUH�SHDFHIXO�DQG�EDODQFHG�JOREDO�VRFLHW\� 

'LVFXVVLRQ 

'LSORPDF\�DQG�FRQIOLFW�UHVROXWLRQ�KROG�D�FKDOOHQJH�DQG�D�FKDQFH�IRU�
WKH� IXWXUH��7KH�JURZLQJ�JOREDOL]DWLRQ�DQG�G\QDPLVP�RI� WKH�ZRUOG�
HQYLURQPHQW� GHPDQG� D�PDMRU� FKDQJH� LQ� GLSORPDWLF� SUDFWLFH�� 7KH�
GHYHORSPHQW�RI�WHFKQRORJ\�GHPDQGV�WKDW�GLSORPDWV�PDVWHU�GLJLWDO�
SODWIRUPV� DQG� VRFLDO� PHGLD�� ZKHUHDV� FOLPDWH� FKDQJH� UHTXLUHV�
XQDQLPRXV� DFWLRQ� DQG� LQFOXVLRQ�ZLWKLQ� GLSORPDWLF� VWUXFWXUHV�� 7KH�
FKDQJLQJ�DVSHFWV�RI�WKH�ZRUOG�QHFHVVLWDWH�WKDW�GLSORPDWV�XQGHUJR�D�
SDUDGLJP�VKLIW�LQ�WKHLU�H[SHUWLVH�DQG�PHWKRGV��7KLV�WUHQG�LV�UHIOHFWHG�
LQ�WKH�HURVLRQ�RI�WKH�ERXQGDU\�EHWZHHQ�FRQYHQWLRQDO�GLSORPDF\�DQG�
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WKH� LQWHUSOD\� RI� GLJLWDO� SODWIRUPV� DQG� QHWZRUNV�� ZKLFK� LV� JDLQLQJ�
JUHDWHU�SURPLQHQFH� LQ� LQWHUQDWLRQDO� UHODWLRQV�� ,PSOLFDWLRQV� FDQ�EH�
IDU�UHDFKLQJ�� DQG� SDUWQHUVKLSV� ZLWK� PDUJLQDO� QRQ�VWDWH� DFWRUV�
EHFRPH� D� QHFHVVLW\� UDWKHU� WKDQ� DQ� RSWLRQ� DV� JOREDO� FULVHV� DQG�
FOLPDWH�FKDQJH�DFFHOHUDWH��$OWKRXJK�WKHUH�DUH�UHODWHG�IHDUV�DERXW�
WKH�SRVVLEOH�ZDWHULQJ�GRZQ�RI�IRUPDO�GLSORPDWLF�DXWKRULW\��WKHUH�LV�D�
QHHG�WR�WDFNOH�SUHVVLQJ�LQWHUQDWLRQDO�FKDOOHQJHV�WKDW�UHTXLUH�EURDGHU�
LQYROYHPHQW��)LQDOO\��WKH�DELOLW\�WR�DQWLFLSDWH�WKUHDWV�DQG�DGRSW�PRUH�
KXPDQ�RULHQWHG�� GLDORJXH�EDVHG� DSSURDFKHV� ZLOO� EH� FULWLFDO� WR�
HVWDEOLVKLQJ�D�FROODERUDWLYH�IXWXUH��7UDGLWLRQDO�WKLQNLQJ�DQG�SUDFWLFLQJ�
LQ�WKH�G\QDPLF�ZRUOG�ZH�OLYH�LQ�ZLOO�EH�WKH�NH\�WR�WKH�HIIHFWLYHQHVV�
RI�GLSORPDF\�LQ�WKH�IXWXUH� 

7KH�JURZLQJ�GHPDQGV�RI�WKH�ZRUOG�UHTXLUH�GLSORPDWV�WR�KDYH�PRUH�
FRPSHWHQFLHV�DQG�WDNH�RQ�PRUH�GXWLHV��7KH�WUDQVLWLRQ�LV�QRW�GHYRLG�
RI� FKDOOHQJHV�� LQFOXGLQJ� LQVWLWXWLRQDO� LQHUWLD� DQG� WKH� GLIILFXOW\� RI�
DOLJQLQJ�GLIIHUHQW�SOD\HUV��7R�KDYH�D�SHDFHIXO�DQG�FRRSHUDWLYH�IXWXUH��
SHRSOH�FHQWULF� GLSORPDWLF� VWUDWHJLHV� WKDW� DUH� SURDFWLYH� DQG�
HPSKDVL]H�GLDORJXH��WUXVW�EXLOGLQJ��DQG�FROODERUDWLRQ�DFURVV�YDULRXV�
VSKHUHV�DUH�QHFHVVDU\� 

7KHUH�DUH� IRXU�PDMRU�� LQWHUWZLQHG�GULYHUV� IXQGDPHQWDOO\� FKDQJLQJ�
WKH�GLSORPDWLF�ODQGVFDSH�WKDW�PXVW�EH�DGGUHVVHG�ZLWK�XUJHQF\��,Q�
SDUWLFXODU�� WKH�JURZLQJ�JOREDOL]DWLRQ�RI� WKH�ZRUOG�� WKH�DFFHOHUDWHG�
GHYHORSPHQW� RI� WHFKQRORJLHV�� WKH� PRXQWLQJ� GDQJHU� RI� FOLPDWH�
FKDQJH��DQG�WKH�JURZLQJ�SRZHU�RI�QRQ�VWDWH�DFWRUV�DUH�FKDQJLQJ�WKH�
GLSORPDWLF� DUHQD�� 6XFK� IRUFHV� DOVR� UHTXLUH� SROLF\PDNHUV��
SUDFWLWLRQHUV�� DQG� VFKRODUV� WR� GHYLVH� IOH[LEOH�� UHDFWLYH� GLSORPDWLF�
DSSURDFKHV� WR� FRQIURQW� WKHVH� LQWHUDFWLQJ� SUREOHPV�� 7KHVH� WKUHH�
IRUFHV�DUH�VLJQLILFDQW�IRU�XQGHUVWDQGLQJ�DQG�LQIOXHQFLQJ�WKH�IXWXUH�RI�
GLSORPDWLF� DFWLYLWLHV�� DQG� IRU� ILQGLQJ� ZD\V� WR� HQJDJH� LQ� PRUH�
SURJUHVVLYH� DQG� LQFOXVLYH� PHWKRGV� WR� KHOS� WKH� ZRUOG� FRRSHUDWH�
EHWWHU��7KH�HPHUJLQJ�GLSORPDF\�QHHGV�WR�FKDQJH�UDGLFDOO\�WR�EH�PRUH�
DGDSWLYH� DQG� DJLOH� LQ� WKH� HYROYLQJ�ZRUOG� RI� JOREDO� UHODWLRQV�� 7KLV�
UHTXLUHV�GLSORPDWV�WR�EH�KLJKO\�IOH[LEOH��GLJLWDOO\�DGHSW��DQG�DEOH�WR�
UHVSRQG�WR�WKH�PXOWLIDFHWHG��LQWHUUHODWHG�QDWXUH�RI�JOREDO�FKDOOHQJHV��
7KLV�KLJKOLJKWV�WKDW�GLSORPDF\�KDV�DOZD\V�EHHQ�FUXFLDO�WR�DGDSWLQJ�
WR�WKH�ZRUOG�WKURXJK�GLJLWDO�FRPSHWHQFLHV�DQG�D�EURDGHU�VFRSH�RI�
VWDNHKROGHUV��,QDELOLW\�WR�WDFNOH�FOLPDWH�FKDQJH�DQG�WR�LQYROYH�QRQ�
VWDWH�DFWRUV�ZRXOG�FRQVWLWXWH�D�PDMRU�WKUHDW�WR�JOREDO�FRRSHUDWLRQ�
HIIRUWV��(YHQ�WKRXJK�RQH�FDQ�DUJXH�WKDW�VXFK�FKDQJHV�PD\�FUHDWH�
DGGLWLRQDO� FRPSOLFDWLRQV� IRU�GLSORPDWLF� FRQVLVWHQF\�� WKH� LQFUHDVLQJ�
XUJHQF\�RI� VKDUHG�FULVHV�RXWZHLJKV� WKLV� FRQFHUQ��%HFDXVH�RI� WKLV�
LPSHUDWLYH�� ZH� FDQ� UHIOHFW� RQ� KRZ� LQFOXVLYH� DQG� SURDFWLYH�
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DSSURDFKHV�PD\�\LHOG�HIIHFWLYH��FRRSHUDWLYH�VROXWLRQV��7KH�NH\� WR�
ZLQQLQJ�WKH�UDFH�DPLG�VXFK�VWURQJ�JOREDO�WUHQGV�LV�WR�DGRSW�WKHP�
DQG�VWHHU�WKHP�WRZDUG�D�FRPPRQ�DQG�VXVWDLQDEOH�IXWXUH� 

7KURXJK�D�IUHVK�OHQV�RQ�WKH�FKDQJLQJ�QHHGV�RI�GLSORPDF\��WKLV�VWXG\�
IRFXVHV�RQ�WKH�JURZLQJ�LQIOXHQFH�RI�IRUFHV�GHHPHG�SHULSKHUDO�DQG�
RWKHUZLVH� QHJOHFWHG� LQ� WUDQVIRUPLQJ� WKH� ZRUOG� RI� GLSORPDF\�� ,Q�
SDUWLFXODU��WKLV�DQDO\VLV�TXHVWLRQV�WKH�FXUUHQW�WHQGHQF\�WR�DVVXPH�
WKDW� ROG� GLSORPDWLF� SURWRFROV� DUH� VXIILFLHQW� WR� UHVROYH� PRGHUQ�
FRQIOLFWV��SURYLGLQJ�HYLGHQFH�RI�QHZ�G\QDPLFV�WKDW�UHTXLUH�UHDFWLYH��
FRQWH[W�VSHFLILF�VROXWLRQV��,Q�DGGLWLRQ�WR�WKH�FRQWULEXWLRQV�RI�PDMRU�
VFKRODUV�LQ�GLSORPDWLF�VWXGLHV��WKH�VWXG\�H[DPLQHV�WKH�HVVHQWLDO�VNLOOV�
DQG�UHVRXUFHV�WKDW�GLSORPDWV�DQG�SHDFHNHHSHUV�UHTXLUH�WR�RSHUDWH�
LQ�WKH�LQFUHDVLQJO\�FRPSOH[�PRGHUQ�LQWHUQDWLRQDO�VFHQH��7KH�ZRUOG�
UHTXLUHV�HIIHFWLYH�IXWXUH�GLSORPDF\�WR�EH�OHG�E\�OHDGHUV�ZKR�FDQ�SODQ�
DQG� RUJDQL]H� WKH� FRPSOH[� V\VWHP� RI� LQWHUQDWLRQDO� LQWHUDFWLRQV��
7KHUHIRUH�� WKH� LQIOXHQFH� RI� HPHUJHQW� SHULSKHUDO� IRUFHV� RQ� WKH�
HYROYLQJ�GLSORPDWLF�HQYLURQPHQW�ZLOO�QRZ�EH�DQDO\VHG� 

$OWKRXJK� WKLV� SDSHU� KDV� RXWOLQHG� VRPH� RI� WKH� PDMRU� GLSORPDWLF�
FKDOOHQJHV� DQG� RSSRUWXQLWLHV�� RWKHU� XQGHUO\LQJ� IDFWRUV� DUH� FULWLFDO�
DQG�ZDUUDQW�IXUWKHU�LQYHVWLJDWLRQ��(YHQ�WKRXJK�WKH�WUHQGV�DUH�LQGHHG�
GULYHQ�E\�JHRSROLWLFDO�FKDQJHV��ILQDQFLDO�LQHTXDOLWLHV��FXOWXUDO�FRQIOLFW��
DQG� SRZHU� UHODWLRQV�� WKH� DQDO\VLV� RI� WKHVH� IDFWRUV� LV� EH\RQG� WKH�
VFRSH�RI�WKH�SUHVHQW�UHVHDUFK��)XUWKHU�VWXGLHV�PXVW�IRFXV�RQ�KRZ�
WKHVH�PDMRU�IDFWRUV�LQWHUDFW�LQ�FRPSOH[�ZD\V�ZLWK�NQRZQ�GLSORPDWLF�
SUDFWLFHV��7KHVH�LQWHUDFWLRQV�DUH�LPSRUWDQW�WR�XQGHUVWDQG�WR�GHYHORS�
D�PRUH�KROLVWLF�DQG�GHWDLOHG�H[SODQDWLRQ�RI�KRZ�SROLWLFDO�DFWRUV�FDQ�
DFWXDOO\� UHVROYH� FRQIOLFW�� $� GHWDLOHG� DQDO\VLV� RI� WKHVH� XQGHUO\LQJ�
FRPSOH[LWLHV�LV�NH\�WR�FUHDWLQJ�GLSORPDWLF�VROXWLRQV�WKDW�DUH�QRW�RQO\�
UHVSRQVLYH�WR�JOREDO�WUHQGV�EXW�DOVR�GULYHQ�E\�XQGHUO\LQJ�IRUFHV�WKDW�
PDNH� WKHP�� 6XFK� DQ� HPSKDVLV� ZLOO� LQIRUP� VXEVHTXHQW� VWXGLHV�
LQWHQGHG� WR� H[SODLQ� WKHLU� FRQWULEXWLRQ� WR� WKH� FKDQJLQJ� FRXUVH� RI�
GLSORPDF\� 

$OWKRXJK�WKLV�VWXG\�RIIHUV�XVHIXO�LQVLJKWV�LQWR�WKH�FKDQJLQJ�QDWXUH�RI�
GLSORPDF\�� IXUWKHU� UHVHDUFK� LV� QHHGHG� WR� IXOO\� DSSUHFLDWH� WKH�
RSHUDWLRQDO�LPSOLFDWLRQV�RI�HPHUJLQJ�LQIRUPDO�GLSORPDWLF�DFWRUV�DQG�
QRQWUDGLWLRQDO� QHJRWLDWLRQ� IRUXPV�� $OWKRXJK� WKH� FXUUHQW� OLWHUDWXUH�
VKHGV�OLJKW�RQ�JOREDO�SDWWHUQV�RI�GLSORPDF\��WKLV�SDSHU�DFNQRZOHGJHV�
WKH� SRVVLELOLW\� RI� RYHUORRNLQJ� QHZ� GHYHORSPHQWV� WKDW� UHPDLQ�
XQFKDUWHG�E\�WKHRULVWV��+HQFH��WKH�VXEWOH�LQWHUSUHWDWLRQ�RI�FRQIOLFWV�
DQG� GLSORPDWLF� QHJRWLDWLRQV� UHTXLUHV�PRUH� WKDQ� JHQHUDO� WKHPDWLF�
DQDO\VLV�� LW� LV� D� GHWDLOHG�� FRQWH[W�VSHFLILF� LQTXLU\�� 7KH� GLSORPDWLF�
JRDOV�QHHG�WR�EH�EDVHG�RQ�WKH�SROLWLFDO�VLWXDWLRQV�LQ�ZKLFK�WKH\�DUH�
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LPSOHPHQWHG��VR�DV�QRW�WR�EHFRPH�LPSUDFWLFDO�RU�RXW�RI�WRXFK�ZLWK�
UHDOLW\��7KLV�FRQVLGHUDWLRQ�LV�LPSRUWDQW��GLSORPDWLF�SROLFLHV�VKRXOG�EH�
UHILQHG�WKURXJK�FRQWH[W�GULYHQ�DQDO\VLV��,W�LV�QHFHVVDU\�WR�H[DPLQH�
JOREDO� SDWWHUQV� FRPSUHKHQVLYHO\� DQG� WR� SUHFLVHO\� VWXG\� WKH�
LQWHUDFWLRQV�RI�IRUFHV�LQ�VSHFLILF�VLWXDWLRQV�ZLWKLQ�D�ORFDO�HQYLURQPHQW� 

7R�LPSURYH�GLSORPDWLF�VWUDWHJ\�DQG�FRQIOLFW�UHVROXWLRQ��IXWXUH�VWXGLHV�
QHHG�WR�IRFXV�RQ�EULGJLQJ�WKH�JDS�EHWZHHQ�FRQFHSWXDO�DQG�UHDO�ZRUOG�
DSSOLFDWLRQV��,Q�SDUWLFXODU��HPSLULFDO�VWXGLHV�WKDW�VXSSRUW�WKHRUHWLFDO�
FRQFHSWV�ZLWK�REVHUYDEOH�UHDO�ZRUOG�HYHQWV�VKRXOG�EH�LPSOHPHQWHG�
LQ�IXWXUH�UHVHDUFK�WR�JDLQ�LQVLJKW�LQWR�WKH�FRQWH[WXDO�PDQLIHVWDWLRQV�
RI� JOREDO� WUHQGV�� 7KH� UHVHDUFK� GLUHFWLRQ� DOLJQV� ZLWK� WKH� H[LVWLQJ�
OLWHUDWXUH��HPSKDVL]LQJ�WKH�LPSRUWDQFH�RI�ORFDO�DQG�HYLGHQFH�EDVHG�
VWXGLHV�LQ�GLSORPDWLF�VWXGLHV��6XFK�UHVHDUFK�DQG�LWV�ILQGLQJV�ZRXOG�
EH� RI� JUHDW� LQWHUHVW� WR� WKH� UHVHDUFK� FRPPXQLW\� DV� ZHOO� DV� WR�
SROLF\PDNHUV� DQG� SUDFWLWLRQHUV�� ZKR� ZRXOG� EH� PRWLYDWHG� WR�
LQFRUSRUDWH� FRQWH[W�UHODWHG�NQRZOHGJH� LQWR� WKHLU�GHFLVLRQ�PDNLQJ��
7KXV��WKHUH�LV�D�VWUDWHJLF�QHHG�WR�EULGJH�WKHRUHWLFDO�XQGHUVWDQGLQJ�
DQG�SUDFWLFDO�UHDOLWLHV�HIIHFWLYHO\�WR�GHYHORS�GLSORPDWLF�VROXWLRQV�WKDW�
DUH� SHUWLQHQW� DQG� SUDFWLFDO� LQ� WKH� FRPSOH[LWLHV� RI� OLIH�� 7KLV�
UHTXLUHPHQW�ZLOO�VKDSH�WKH�SURFHVV�RI�HVWDEOLVKLQJ�D�YHUVDWLOH�DQG�
UHVSRQVLYH�VWUXFWXUH�IRU�IXWXUH�GLSORPDWLF�HQGHDYRXUV��)LQDOO\��HYHQ�
WKH� PRVW� DGYDQFHG� GLSORPDWLF� WKHRULHV� PXVW� EH� URRWHG� LQ� WKH�
LQWULFDFLHV�RI�WKH�UHDO�ZRUOG�WR�EH�HIIHFWLYH�JXLGHV�WR�DFWLRQ� 

&RQFOXVLRQ� 

,W�KDV�EHHQ�GHPRQVWUDWHG�WKDW�WKH�IXWXUH�RI�GLSORPDF\�DQG�FRQIOLFW�
UHVROXWLRQ�HQGHDYRXUV�OLHV�LQ�DQ�LQWULFDWH�EDODQFH�EHWZHHQ�FKDOOHQJHV�
DQG� SURVSHFWV�� 3RWHQWLDO� IRU� LQQRYDWLRQ�� VWUDWHJLF� IOH[LELOLW\�� DQG�
DFWLYH� LQYROYHPHQW�DOVR�DULVH��DQG� LQWHUQDWLRQDO�RUJDQL]DWLRQV�DQG�
UHJLRQDO� FRDOLWLRQV� KDYH�DYHQXHV� WR� HQWHU� WKLV�JURZLQJ�GLSORPDWLF�
ODQGVFDSH� VXFFHVVIXOO\��+RZ� IDU� WKH� IRUHLJQ� DIIDLUV� WRRO�� DV� D� NH\�
LQVWUXPHQW�RI� IRUHLJQ�SROLF\��FDQ�UHPDLQ�UHOHYDQW� LQ� WKLV�FKDQJLQJ�
HQYLURQPHQW�ZLOO�GHSHQG�QRW�RQO\�RQ�LQVWLWXWLRQDO�UHIRUP�EXW�DOVR�RQ�
WKH� DGRSWLRQ� RI� LQFOXVLYH�� DQWLFLSDWRU\�� DQG� PXOWLGLVFLSOLQDU\�
DSSURDFKHV�WR�JOREDO�JRYHUQDQFH� 

7KH�FRPELQHG�V\QWKHVLV�RI�WKHVH�ILQGLQJV�LV�WKDW�DGDSWDELOLW\�LQ�DQ�
LQFOXVLYH� H[HUFLVH� WKDW� HQFRPSDVVHV� EODQNHW� EXUGHQV�� VXFK� DV�
FOLPDWH�VHQVLWLYH�SUREOHPV��VKRXOG�KHOS�UHGHILQH�WKH�JOREDO�SHDFH�
EXLOGLQJ� PHFKDQLVP� ZLWKLQ� FRQIOLFW�UHVROYLQJ� V\VWHPV�� +RZHYHU��
XQOHVV� WKHVH� LQVWLWXWLRQDO� UHIRUPV�DUH�V\VWHPDWLFDOO\� LQWHJUDWHG�WR�
HPEUDFH�WKH�YRLFHV�RI�PDUJLQDOL]HG�FRPPXQLWLHV�DQG�QRQ�WUDGLWLRQDO�
DFWRUV�� WKHUH� LV�D�GDQJHU� WKDW� WKH\�PD\� UHLQIRUFH� H[LVWLQJ�SRZHU�
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DV\PPHWULHV� UDWKHU� WKDQ� GLVPDQWOH� WKHP�� 7KLV� HYLGHQFH�
GHPRQVWUDWHV�KRZ� LQVWLWXWLRQDO�DGDSWDELOLW\�� RSHUDWLRQDO�HYROXWLRQ��
DQG�REVHUYDQFH�RI�LQFOXVLYLW\�HQKDQFH�WKH�HIIHFWLYHQHVV�RI�GLSORPDF\�
LQ�DQ�LQWHUFRQQHFWHG�ZRUOG� 

7KH�JHQHUDO� LVVXHV�RI� WKHVH� OHVVRQV�DWWUDFW� LQWHUHVW� LQ� WKH�UROH�RI�
GLSORPDF\�DV�DQ�HYROYLQJ��SDUWLFLSDWRU\��DQG�DQWLFLSDWRU\�H[HUFLVH��
&RQVWUXFWLYH�GLDORJXH�EHWZHHQ�WKH�VWDWH�DQG�QRQ�VWDWH�DFWRUV�KHOSV�
WR� JDLQ� WUXVW� DQG� GHYHORS� ORQJ�WHUP� FRRSHUDWLRQ�� %XW� ZLWKRXW�
LQVWLWXWLRQDOL]LQJ�LQFOXVLYH�SUDFWLFHV��SROLWLFDO�PDQRHXYULQJ�LV�OLNHO\�WR�
EHFRPH�UHDFWLYH�DQG�H[FOXVLRQDU\��WKHUHE\�UHGXFLQJ�OHJLWLPDF\�DQG�
ORQJ�WHUP� RSSRUWXQLWLHV� IRU� FRQIOLFW� UHVROXWLRQ� WKURXJK� HIIHFWLYH�
VWUDWHJLHV� 

)LQDOO\�� WKH� IXWXUH� RI� SHDFHEXLOGLQJ� WKURXJK� GLSORPDF\� WR� UHVROYH�
FRQIOLFW�ZLOO�GHSHQG�RQ�VWDNHKROGHUV
�UHDGLQHVV�WR�DGRSW�DQ�DGDSWLYH�
DSSURDFK�� HQJDJH� DFWLYHO\�� DQG� SXUVXH� PXOWLODWHUDO� FRRSHUDWLRQ��
0RUHRYHU�� DV� WKH� LQIOXHQFH� RI� WKH� PDVVHV� DQG� FLYLO� VRFLHW\� LQ�
GHWHUPLQLQJ� WKH� GLSORPDWLF� DJHQGD� SHUVLVWV�� LW� LV� HVVHQWLDO� WR�
LQFRUSRUDWH�WKHVH�YLHZV�WR�DWWDLQ�OHJLWLPDF\�DQG�DFKLHYH�ORQJ�WHUP�
FRQIOLFW�VHWWOHPHQW��7KLV�HIIRUW�VKRXOG�EH�LQIRUPHG�E\�WKH�IROORZLQJ�
UHFRPPHQGDWLRQV�� ���� %H� IOH[LEOH� DQG� FRQVWDQWO\� LQQRYDWH� DQG�
LPSURYH�GLSORPDWLF�VWUDWHJLHV�WR�PHHW�WKH�HPHUJLQJ�FKDOOHQJHV������
,QWHQVLI\� PXOWLODWHUDOLVP� E\� UHLQIRUFLQJ� FRRSHUDWLRQ� DPRQJ�
LQWHUQDWLRQDO�DQG�UHJLRQDO�DOOLDQFHV������%H�LQFOXVLYH�LQ�GLSORPDF\�E\�
DFWLYHO\� HQJDJLQJ� QRQ�VWDWH� DFWRUV�� FLYLO� VRFLHW\�� DQG� ORFDO�
FRPPXQLWLHV�� DQG� ���� LQYHVW� PRUH� LQ� GLSORPDWLF� WUDLQLQJ� DQG�
HGXFDWLRQ� WR� HTXLS� SUDFWLWLRQHUV� ZLWK� FXOWXUDO� FRPSHWHQFH��
QHJRWLDWLRQ��DQG�PHGLDWLRQ�VNLOOV�UHOHYDQW�LQ�WKH�LQWHUFRQQHFWHG�ZRUOG�
WRGD\�� 7KURXJK� WKHVH� VWHSV�� SROLF\PDNHUV�� GLSORPDWV�� DQG�
LQWHUQDWLRQDO� RUJDQL]DWLRQV� FDQ� OD\� WKH� IRXQGDWLRQ� IRU� D� SHDFHIXO��
FRRSHUDWLYH��DQG�PXWXDOO\�EHQHILFLDO�LQWHUQDWLRQDO�UHODWLRQVKLS�LQ�WKH�
IXWXUH� 
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YH�(÷LWLP�'HUJLVL�������������� 

�� $KPDG�6KDLUJRMUL��$����������,PSDFW�$QDO\VLV�RI�,QIRUPDWLRQ�DQG�
&RPPXQLFDWLRQ�7HFKQRORJ\��,&7��RQ�'LSORPDF\��-RXUQDO�RI�/HDUQLQJ�DQG�
(GXFDWLRQDO�3ROLF\��������±����KWWSV���GRL�RUJ����������MOHS��������� 
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�� $OL��0����������&RQYHUJLQJ�'LPHQVLRQV��WKH�0RGHUQ�:RUOG
V�&RQIOXHQFH�RI�
'LSORPDF\��%XVLQHVV��3ROLWLFV��DQG�6RFLDO�6FLHQFHV��%8//(7��-XUQDO�0XOWLGLVLSOLQ�
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)25(,*1�32/,&<�2)�6287+�$6,$1�&28157,(6��,QWHUQDWLRQDO�5HVHDUFK�-RXUQDO�RI�
5HOLJLRXV�6WXGLHV�������������� 

�� %DUJXpV�3HGUHQ\��3����������5HVLOLHQFH�,V�³$OZD\V�0RUH �́7KDQ�2XU�
3UDFWLFHV��/LPLWV��&ULWLTXHV��DQG�6NHSWLFLVP�DERXW�,QWHUQDWLRQDO�,QWHUYHQWLRQ��
&RQWHPSRUDU\�6HFXULW\�3ROLF\������������±�����
KWWSV���GRL�RUJ������������������������������ 

�� %HNXQ��)��9����������5DFH�WR�FDUERQ�QHXWUDOLW\�LQ�6RXWK�$IULFD��ZKDW�UROH�
GRHV�HQYLURQPHQWDO�WHFKQRORJLFDO�LQQRYDWLRQ�SOD\"��$SSOLHG�(QHUJ\��������������� 

�� %MROD��&���	�0DQRU��,����������7KH�ULVH�RI�K\EULG�GLSORPDF\��IURP�GLJLWDO�
DGDSWDWLRQ�WR�GLJLWDO�DGRSWLRQ��,QWHUQDWLRQDO�$IIDLUV����������������� 

�� %RYH��9���6DOYDWRUH��-��'���	�(OLD��/����������81�3HDFHNHHSLQJ�DQG�
+RXVHKROGV
�:HOOæ%HLQJ�LQ�&LYLO�:DUV��$PHULFDQ�MRXUQDO�RI�SROLWLFDO�VFLHQFH���������
�������� 

��� %UHWW��5���(QJOLVK��5���)pURQ��e���	�5RVRX[��9����������(PERGLHG�
UHFRQFLOLDWLRQ��D�QHZ�UHVHDUFK�DJHQGD��3HDFHEXLOGLQJ����������������� 

��� %\UQH��&����������3XEOLF�GLSORPDF\�IRU�PRGHUQ�$XVWUDOLD��(YROXWLRQV�LQ�
SUDFWLFH��+DQGERRN�RQ�3XEOLF�'LSORPDF\���������� 

��� &KLRNH��6��&���,JKRURMH��-��(���,EH��&��5���2NRULH��)��2���$JEDSXUXRQZX��)��
8���(JEHUL��.��$���	�(QDEXQHQH��2��,����������3ROLWLFV�RI�(WKQLFLW\�DQG�3ROLWLFDO�
6XVWDLQDELOLW\��1RQ�VWDWH�$FWRUV¶�(WKQRFHQWULF�$FWLYLWLHV�DQG�1LJHULD¶V�6XVWDLQDEOH�
'HYHORSPHQW�,PSOLFDWLRQV�IURP�*DPH�7KHRUHWLFDO�/HQV��-RXUQDO�RI�$IULFDQ�
$PHULFDQ�6WXGLHV�������� 

��� &KLULJD��-���&KLWLJD��5���	�5XNDWR��+����������&KDOOHQJHV�DQG�7ULXPSKV�IRU�
:RPHQ�/HDGHUV�LQ�$IULFDQ�'LSORPDF\��,Q�.H\�,VVXHV�LQ�$IULFDQ�'LSORPDF\��SS������
������%ULVWRO�8QLYHUVLW\�3UHVV� 

��� 'LOHN��(����������5HWKLQNLQJ�WKH�UROH�RI�7UDFN�7ZR�GLSORPDF\�LQ�FRQIOLFW�
UHVROXWLRQ��WKH�'HPRFUDWLF�3URJUHVV�,QVWLWXWH¶V�7XUNH\�SURJUDPPH��6RXWKHDVW�
(XURSHDQ�DQG�%ODFN�6HD�6WXGLHV������������±�����
KWWSV���GRL�RUJ������������������������������� 

��� 'RQFHO�0DUWtQ��,���&DWDODQ�0DWDPRURV��'���	�(OtDV��&����������&RUSRUDWH�
VRFLDO�UHVSRQVLELOLW\�DQG�SXEOLF�GLSORPDF\�DV�VWUDWHJLHV�WR�UHGXFH�KDWH�VSHHFK�RQ�
VRFLDO�PHGLD�LQ�WKH�IDNH�QHZV�HUD��&RUSRUDWH�&RPPXQLFDWLRQV��$Q�,QWHUQDWLRQDO�
-RXUQDO����������������� 

��� 'XGD��3��,���	�.HOPDQ��,����������,QIRUPDO�GLVDVWHU�GLSORPDF\��6RFLHWLHV��
����������KWWSV���GRL�RUJ���������VRF���������� 

��� (VSRVWR��$���	�4XLQWHUR��-��)��$����������)URP�D�XQLSRODU�WR�D�PXOWLSRODU�
ZRUOG��:KDW¶V�LQ�LW�IRU�$XVWUDOLD"�&KLQHVH�-RXUQDO�RI�,QWHUQDWLRQDO�5HYLHZ��������
���������KWWSV���GRL�RUJ���������6����������������� 

��� )DQRXOLV��(���	�5HYHODV��.����������7KH�FRQFHSWXDO�GLPHQVLRQV�RI�(8�SXEOLF�
GLSORPDF\��-RXUQDO�RI�&RQWHPSRUDU\�(XURSHDQ�6WXGLHV�����������±����
KWWSV���GRL�RUJ������������������������������� 
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��� )LHQLW]��0����������+RZ�GR�ODQG�XVH�FRQIOLFWV�HVFDODWH"�,GHQWLI\LQJ�FDXVDO�
PHFKDQLVPV�LQ�D�FRQIOLFW�RYHU�D�ELRJDV�SODQW�LQ�%UDQGHQEXUJ��*HUPDQ\��3HRSOH�DQG�
1DWXUH� 

��� )ULW]VFKH��)���	�%lFNVWUDQG��.����������*OREDO�'LSORPDF\�DQG�0XOWL�
VWDNHKROGHULVP��'RHV�WKH�3URPLVH�RI�WKH������$JHQGD�+ROG"�7KH�3DOJUDYH�
+DQGERRN�RI�'LSORPDWLF�5HIRUP�DQG�,QQRYDWLRQ�����±�����
KWWSV���GRL�RUJ��������������������������B��� 

��� *LOOHVVHQ��%���+HLQULFKV��+���+DNH��-��)���	�$OOHOHLQ��+��-����������(QHUJ\�
VHFXULW\�LQ�FRQWH[W�RI�WUDQVIRUPLQJ�HQHUJ\�V\VWHPV��$�FDVH�VWXG\�IRU�QDWXUDO�JDV�
WUDQVSRUW�LQ�*HUPDQ\��(QHUJ\�3URFHGLD������������������ 

��� +XDQJ��=��$����������&KLQD
V�SXEOLF�GLSORPDF\��$�KLVWRULFDO�DQDO\VLV�RI�LWV�
LQVWLWXWLRQV�DQG�FRQFHSWXDO�SDWKZD\V��,Q�+DQGERRN�RQ�3XEOLF�'LSORPDF\��SS�����
������(GZDUG�(OJDU�3XEOLVKLQJ� 

��� +XWDEDUDW��/����������,QGRQHVLDQ�'LSORPDF\�RI�6RXWK�6RXWK�&RRSHUDWLRQ�
WR�$FKLHYH�WKH�6XVWDLQDEOH�'HYHORSPHQW�*RDOV�������6RFLDH�3ROLWHV�������������
���� 

��� ,VODP��0G��1���7DPDQQD��6���1RPDQ��0G���6LHPHQV��$��5���,VODP��6��0��5���
	�,VODP��0G��6����������&OLPDWH�&KDQJH�'LSORPDF\��$GDSWDWLRQ��DQG�0LWLJDWLRQ�
6WUDWHJLHV�LQ�6RXWK�$VLDQ�&RXQWULHV��$�&ULWLFDO�5HYLHZ��,QGLD�,,��&OLPDWH�&KDQJH�
,PSDFWV��0LWLJDWLRQ�DQG�$GDSWDWLRQ�LQ�'HYHORSLQJ�&RXQWULHV���±����
KWWSV���GRL�RUJ��������������������������B�� 

��� -DFREV��0����������5HIOHFWLRQV�RQ�&23����,QWHUQDWLRQDO�GLSORPDF\��JOREDO�
MXVWLFH�DQG�WKH�JUHHQLQJ�RI�FDSLWDOLVP��7KH�3ROLWLFDO�4XDUWHUO\������������������
KWWSV���GRL�RUJ�����������������[�������� 

��� -H]LHUVND��.����������0DWHUQDOLVP��&DUH�DQG�FRQWURO�LQ�GLSORPDWLF�
HQJDJHPHQWV�ZLWK�FLYLO�VRFLHW\��5HYLHZ�RI�,QWHUQDWLRQDO�6WXGLHV������� 

��� .DUDPSLQL��(����������7KH�5ROH�RI�1*2V�LQ�&RQIOLFW�0DQDJHPHQW��
,QWHUQDWLRQDO�-RXUQDO�RI�1RQ�3URILW�6HFWRU�(PSRZHUPHQW��������H������H������ 

��� .RURVWHOHYD��(���	�3HWURYD��,����������5HVLOLHQFH�LQ�*OREDO�,QWHUQDWLRQDO�
6RFLHW\��5HERRWLQJ�*OREDO�,QWHUQDWLRQDO�6RFLHW\����±����
KWWSV���GRL�RUJ��������������������������B� 

��� /HDO�)LOKR��:���'LEEHUQ��7���'LQLV��0��$��3���&ULVWRIROHWWL��(��&���0EDK��0��)���
0LVKUD��$�������	�$LQD��<��$����������7KH�DGGHG�YDOXH�RI�SDUWQHUVKLSV�LQ�
LPSOHPHQWLQJ�WKH�81�6XVWDLQDEOH�'HYHORSPHQW�*RDOV��-RXUQDO�RI�&OHDQHU�
3URGXFWLRQ�������������� 

��� /LDQJ��/���-LQ��/���6HORSDO��*��6���	�5RVHL��)����������3HDFH�(QJLQHHULQJ�LQ�
3UDFWLFH��&KLQD¶V�(QHUJ\�'LSORPDF\�6WUDWHJ\�DQG�,WV�*OREDO�,PSOLFDWLRQV��
6XVWDLQDELOLW\���������������KWWSV���GRL�RUJ���������VX��������� 

��� 0D��%���6KDULI��$���%DVKLU��0���	�%DVKLU��0��)����������7KH�G\QDPLF�LQIOXHQFH�
RI�HQHUJ\�FRQVXPSWLRQ��ILVFDO�SROLF\�DQG�JUHHQ�LQQRYDWLRQ�RQ�HQYLURQPHQWDO�
GHJUDGDWLRQ�LQ�%5,&67�HFRQRPLHV��(QHUJ\�3ROLF\��������������� 

��� 0HUWR÷OX��6����������7KH�5ROH�RI�6RFLDO�0HGLD�LQ�'LJLWDOL]HG�3XEOLF�
'LSORPDF\��$Q�([DPSOH�RI�7XUNLVK�,PDJH�LQ�757�:RUOG
V�7ZLWWHU�$FFRXQW��,Q�
0DLQWDLQLQJ�,QWHUQDWLRQDO�5HODWLRQV�7KURXJK�'LJLWDO�3XEOLF�'LSORPDF\�3ROLFLHV�DQG�
'LVFRXUVHV��SS������������,*,�*OREDO� 
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��� 0LHJEDP��$��7���	�%DULOHGXP��.����������$UWLILFLDO�,QWHOOLJHQFH�DQG�
'LSORPDF\�LQ�WKH���VW�&HQWXU\��7KH�$IULFDQ�3HUVSHFWLYH��&HQWUDO�$VLDQ�-RXUQDO�RI�
7KHRUHWLFDO�DQG�$SSOLHG�6FLHQFH��������������� 

��� 0RODHH��$����������$,�(PEDVVLHV��$�1HZ�)URQWLHU�LQ�&\EHU�'RPDLQ��-RXUQDO�
RI�&\EHUVSDFH�6WXGLHV���������������� 

��� 1DQ\RQJD��6����������+RZ�JOREDOL]DWLRQ�KDV�FKDQJHG�GLSORPDF\��,Q�
3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO�5$,6�&RQIHUHQFH�RQ�6RFLDO�6FLHQFHV�DQG�
+XPDQLWLHV��SS������������6FLHQWLD�0RUDOLWDV�5HVHDUFK�,QVWLWXWH� 

��� 3HWURYD��,���	�.RURVWHOHYD��(����������6RFLHWDO�)UDJLOLWLHV�DQG�5HVLOLHQFH��
7KH�(PHUJHQFH�RI�3HRSOHKRRG�LQ�%HODUXV��-RXUQDO�RI�(XUDVLDQ�6WXGLHV������������±
�����KWWSV���GRL�RUJ�������������������������� 

��� 5HHGHU��%��:���	�'LFNH��5����������3HDFHNHHSLQJ�'HSOR\PHQWV��,QWUDJURXS�
&RKHVLRQ��DQG�WKH�8VH�RI�6H[XDO�9LROHQFH�E\�$UPHG�1RQ�6WDWH�*URXSV��
,QWHUQDWLRQDO�3HDFHNHHSLQJ������� 

��� 5HJKXQDGKDQ��5����������7DLZDQ¶V�5ROH�LQ�WKH�*OREDO��*�7HFKQRORJ\�
/DQGVFDSH�LQ�WKH�,QGR�3DFLILF�5HJLRQ��$GRSWLRQ��&RPSHWLWLRQ�DQG�'LSORPDF\��,Q�
1DYLJDWLQJ�,QGLD�7DLZDQ�5HODWLRQV�LQ�WKH�'LJLWDO�$JH��6XUYH\LQJ�WKH�7KHRU\�DQG�
3UDFWLFH�RI�6FLHQFH�DQG�7HFKQRORJ\�'LSORPDF\��SS�����������6LQJDSRUH��6SULQJHU�
1DWXUH�6LQJDSRUH� 

��� 5KRGHV��*���	�$NUDP��0����������&RQIOLFW�DQDO\VLV��OHDUQLQJ�IURP�SUDFWLFH��
&RQIOLFW�5HVROXWLRQ�4XDUWHUO\��3RUWLFR������������±�����
KWWSV���GRL�RUJ���������FUT�������� 

��� 5LMR�/RSHV�GD�&XQKD��0��0����������,QWURGXFWLRQ��0XVLF�DQG�&XOWXUDO�
'LSORPDF\�LQ�WKH�0LGGOH�(DVW²*HRSROLWLFDO�5HFRQILJXUDWLRQV�IRU�WKH�7ZHQW\�)LUVW�
&HQWXU\��,Q�0XVLF�DQG�&XOWXUDO�'LSORPDF\�LQ�WKH�0LGGOH�(DVW��*HRSROLWLFDO�5H�
&RQILJXUDWLRQV�IRU�WKH���VW�&HQWXU\��SS���������&KDP��6SULQJHU�,QWHUQDWLRQDO�
3XEOLVKLQJ� 

��� 5]KHYVND��1��)���	�%RURWNDQ\FK��1��3����������,QWHUQDWLRQDO�H[SHULHQFH�LQ�
FRQIOLFW�UHVROXWLRQ��5HYLVWD�&LHQWtILFD�*HQHUDO�-RVp�0DUtD�&yUGRYD�������������±
�����KWWSV���GRL�RUJ���������������������� 

��� 6HEDVWLmR��6��3���	�6RDUHV��,����������(QYLURQPHQWDO�GLSORPDF\��IURP�
WUDQVQDWLRQDO�SROLFLHV�WR�WKH�UROH�RI�DPEDVVDGRUV±WKH�FRQWULEXWLRQ�RI�'DYLG�
$WWHQERURXJK������±�������-RXUQDO�RI�&RPPXQLFDWLRQ�0DQDJHPHQW���DKHDG�RI�
SULQW�������� 

��� 7DOLEX��2���	�$EGXOUDVKHHG��$����������0XOWLODWHUDOLVP��)RUHLJQ�3ROLF\�DQG�
1DWLRQDO�,QWHUHVWV�RI�6WDWHV��$�&DVH�6WXG\�RI�1LJHULD��.DVKHUH�-RXUQDO�RI�3ROLWLFV�
DQG�,QWHUQDWLRQDO�5HODWLRQV�������������� 

��� 81�2&+$���������������*OREDO�+XPDQLWDULDQ�2YHUYLHZ��
KWWSV���ZZZ�XQRFKD�RUJ�SXEOLFDWLRQV�UHSRUW�ZRUOG�JOREDO�KXPDQLWDULDQ�RYHUYLHZ�
�����HQDUIUHV� 

��� 9DFDUHOX��0����������$UWLILFLDO�,QWHOOLJHQFH��7R�6WUHQJWKHQ�RU�WR�5HSODFH�
7UDGLWLRQDO�'LSORPDF\��$UWLILFLDO�,QWHOOLJHQFH�DQG�'LJLWDO�'LSORPDF\���±����
KWWSV���GRL�RUJ��������������������������B� 

��� :LOOLDPV��5����������µ1HZ�GLSORPDF\��$�QHZ�WHFKQRORJLFDO�GDZQ��'LJLWDO�
3ROLF\�6WXGLHV�������������� 
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��� <RGHU��%��.���	�6SDQLHO��:����������&RVWO\�&RQFHDOPHQW��6HFUHW�)RUHLJQ�
3ROLF\PDNLQJ��7UDQVSDUHQF\��DQG�&UHGLEOH�5HDVVXUDQFH��,QWHUQDWLRQDO�2UJDQL]DWLRQ��
����������±�����KWWSV���GRL�RUJ���������V������������������ 

��� <RXQJ��-��&���<RXQJ��-��5���	�$XEHUW��%��$����������,QVLJKWV�IURP�GLSORPDF\�
IRU�WKH�SUHYHQWLRQ�DQG�UHVROXWLRQ�RI�FRQVHUYDWLRQ�FRQIOLFWV��&RQVHUYDWLRQ�/HWWHUV��
3RUWLFR���������KWWSV���GRL�RUJ���������FRQO�������� 

��� =KDQJ��-���=RX��;���	�0XKNLD��$����������5HFRQVLGHULQJ�,QGLD¶V�FOLPDWH�
GLSORPDF\�DQG�GRPHVWLF�SUHIHUHQFHV�ZLWK�D�WZR�OHYHO�DSSURDFK��,QWHUQDWLRQDO�
-RXUQDO�RI�&OLPDWH�&KDQJH�6WUDWHJLHV�DQG�0DQDJHPHQW���DKHDG�RI�SULQW��������


