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2Q�WKH�RFFDVLRQ�RI�WKH�LQWHUQDWLRQDO��&RQVHUYDWLRQ�RI
%LRGLYHUVLW\�LQ�WKH�1RUWKHUQ�$GULDWLF��ZRUNVKRS�KHOG�WKH
��WK� RI� 0D\� ����� LQ� 6WUXQMDQ� �6ORYHQLD��� WKH� ERRN
HQWLWOHG� �(QGDQJHUHG� 6SHFLHV� DQG� (QGDQJHUHG� +DELWDW
7\SHV� LQ� WKH� 6ORYHQLDQ� 6HD��� ZULWWHQ� E\� /RYUHQF� /LSHM�
5REHUW�7XUN�DQG�7LKRPLU�0DNRYHF��ZDV�SUHVHQWHG�

7KH�*XOI�RI�7ULHVWH� LV�NQRZQ� IURP� WLPH� LPPHPRULDO
IRU� LWV�PDULQH� IORUD� DQG� IDXQD� ULFKQHVV�� %HFDXVH� RI� WKLV
ZHDOWK��PDQ\�(XURSHDQ�UHVHDUFKHUV�KDYH�WUDYHOOHG�WR�RXU
FRDVW�VLQFH�WKH�VHFRQG�KDOI�RI���WK�FHQWXU\�WR�VWXG\�DQG
FROOHFW� ELRORJLFDO� PDWHULDO� IRU� SULYDWH� FROOHFWLRQV� RU
PXVHXPV�

0DQ\� VSHFLHV�� FRPPRQ� LQ� WKH� $GULDWLF� DQG� 0HGL�
WHUUDQHDQ�6HDV��EULQJ� WRGD\� LQ� WKHLU� VFLHQWLILF� QDPH� WKH
WHVWLPRQ\� RI� D� SDVW� GHGLFDWHG� WR� WKH� ILUVW� REVHUYDWLRQV�
PRUSKRORJLFDO� GHVFULSWLRQV� RI� RUJDQLVPV� DQG� WKH� ORQJ
VWD\V�RI�PDQ\�HPLQHQW�VFLHQWLVWV��H�J��0XJJLDHD�NRFKL��LQ
WKH� *XOI� RI� 7ULHVWH�� DW� WKDW� WLPH� FRQVLGHUHG� D� WUXH
SDUDGLVH� IRU� QDWXUDOLVWV�� 7KH� PDLQ� FRQVHTXHQFH� RI� WKLV
SUROLIHUDWLRQ� RI� VFLHQFH� DQG� VFLHQWLVWV� LQ� WKH� QRUWKHUQ
$GULDWLF�DUHD�ZDV�WKH�HVWDEOLVKPHQW�RI�PDQ\�LQVWLWXWLRQV
GHYRWHG� WR� PDULQH� UHVHDUFK�� :LWKLQ� PDQ\� VFLHQWLVWV�
$ULVWRFOH�9DWRYD�PXVW� EH�PHQWLRQHG�� %RUQ� LQ� .RSHU� LQ
������ KH� LV� QR� GRXEW� WKH� IDWKHU� DQG� SLRQHHU� RI� WKH
EHQWKRV� HFRORJ\� UHVHDUFK� LQ� WKH� $GULDWLF� 6HD�� +LV
VXEGLYLVLRQ� RI� EHQWKLF� GRPLQLRQ� LQ� ]RRFRHQRVHV� KDV
UHPDLQHG�YDOLG�WLOO�WKLV�YHU\�GD\��7KH�FLWDWLRQ�RI�KLV�ZRUN
������� LQ� WKLV� QHZ� SXEOLFDWLRQ� PXVW� EH� FRQVLGHUHG� D
ULJKWIXO�OHJLWLPL]DWLRQ�

7KH�*XOI� RI� 7ULHVWH� DQG� WKH� HQWLUH� QRUWKHUQ�$GULDWLF
DUHD�LQ�JHQHUDO�KROGV�DQ�LPSRUWDQW�DQG�WUDGLWLRQDO�ILVKHU\
DFWLYLW\�� 7KH� SXUVH� VHLQH� QHW�� ORFDOO\� NQRZQ� DV� �VDF�
FDOHYD���XVHG� WR�FDWFK� VPDOO�SHODJLF� ILVK��ZDV�GHVLJQHG
DQG� EXLOW� LQ� ,]ROD� �������� 7KH� FRQVHTXHQFH� ZDV� WKH
GHYHORSPHQW� RI� QXPHURXV� ILVK� LQGXVWULHV�� PDLQO\� LQ
,]ROD�� IRU� PDQ\� GHFDGHV� UHSUHVHQWLQJ� RQH� RI� WKH� PRVW
LPSRUWDQW�HFRQRPLF�DFWLYLWLHV�LQ�WKH�,VWULDQ�3HQLQVXOD�

7KH� PDULQH� HQYLURQPHQW� ZDV� VXEMHFWHG� WR� PDQ\
NLQGV� RI� VWUHVVHV� GXH� WR� KXPDQ� DFWLYLWLHV�� /DUJH� FRDVWDO
SRUWLRQV�ZHUH�PRGLILHG��LQGXVWULDO�DQG�XUEDQ�SODQWV�KDYH
FDXVHG� D� SURGXFWLRQ� DQG� GLVSHUVLRQ� RI� SROOXWLQJ
FRPSRXQGV�LQWR�WKH�VHD�� WUDZOLQJ� ILVKHU\�KDV�SOD\HG�DQ
LPSRUWDQW� SDUW� LQ� WKH�PRGLILFDWLRQ� RI� WKH� VHDEHG�� &RQ�
VHTXHQWO\�� WKH� 6ORYHQLDQ� VHD� FRXOG� QR� ORQJHU� EH� UH�

FRJQL]HG� DV� QDWXUDOLVWV¤� SDUDGLVH� DQ\PRUH��+RZHYHU�� LW
VKRXOG�EH�SRLQWHG�RXW� WKDW� WKHVH�KXPDQ�DFWLYLWLHV�KDYH
UDLVHG�WKH�OLYLQJ�VWDQGDUG�RI�WKH�ORFDO�SRSXODWLRQ�

2QO\�LQ�WKH�����V��WKH�FRQFHSW�RI�HFRORJ\�EHJDQ�LWV
JUDGXDO� GHYHORSPHQW�� DQG� WRGD\� PRUH� DWWHQWLRQ� LV� GH�
YRWHG�WR�WKH�SURWHFWLRQ�RI�WKH�HQYLURQPHQW��0DQ\�VWXGLHV
KDYH� EHHQ� PDGH� WLOO� QRZ� DQG� D� PRUH� GHWDLOHG� NQRZ�
OHGJH�DERXW�PDULQH�HQYLURQPHQW�LV�DYDLODEOH�

7KH� SUHVHQW� ERRN�� DOPRVW� ���� SDJHV� ORQJ�� SUHVHQWV
WKH� V\QWKHVLV�RI�DOO�DYDLODEOH�GDWD� DQG�FRJQLWLRQV� DERXW
WKH�VSHFLHV�DQG�KDELWDW�W\SHV�WKDW�FRXOG�GLH�RU�GLVDSSHDU
LQ�WKH�QDWXUDO�HQYLURQPHQW�RI�WKH�6ORYHQLDQ�FRDVWDO�VHD�
7KH�ERRN� LV�ZULWWHQ� LQ�6ORYHQLDQ�DQG� LQ�(QJOLVK��ZKLFK
ZLOO� HQODUJH� WKH� FLUFOH� RI� UHDGHUV�� ERWK� VFLHQWLVWV� ZKR
ZLOO� EH� DEOH� WR� XVH� WKH� SDVVHG� RQ� NQRZOHGJH� DQG� WKH
DGPLUHUV�RI�WKH�PDULQH�HQYLURQPHQW�

,Q� WKH� LQWURGXFWRU\�SDUW�� WKH�DXWKRUV� HPSKDVL]H� WKDW
WKH�ERRN�LV�D�PDULQH�5HG�/LVW��ZKLFK�FRPSULVHV�QRW�RQO\
HQGDQJHUHG�DQLPDO� DQG� YHJHWDO� VSHFLHV�� OLNH� RWKHU� 5HG
/LVWV� GR�� EXW� HQGDQJHUHG� KDELWDW� W\SHV� DV� ZHOO�� ,Q� WKH
QH[W�FKDSWHU��WKH�UHDGHU�FDQ�ILQG�WKH�PDLQ�FKDUDFWHULVWLFV
RI�WKH�0HGLWHUUDQHDQ��$GULDWLF�DQG�RI�WKH�VPDOO�DOWKRXJK
LQ� QR� ZD\� SRRU� 6ORYHQLDQ� VHD�� 7KH� UHVHDUFK� PHWKRGV
IROORZ�� ZLWK� DQ� H[SODQDWLRQ� RI� WKH� FULWHULD� XVHG� LQ� WKH
VHOHFWLRQ� RI� HQGDQJHUHG� VSHFLHV� DQG�KDELWDW� W\SHV�� 7KH
HQVXLQJ� ORQJHU� FKDSWHUV� FRPSULVH� H[KDXVWLYH� GHVFULSWL�
RQV� RI� HQGDQJHUHG� VSHFLHV� LQ� WKH� 6ORYHQLDQ� VHD�� GDWD
DERXW� WKHLU� H[SDQVLRQ��KDELWDWV� DQG� WKUHDWV� WR� WKHLU� VXU�
YLYDO�� +HUH�� WKUHH� VSHFLHV� RI� VHDJUDVVHV� DQG� ��� DQLPDO
VSHFLHV��IURP�VSRQJHV��DQWKR]RDQV��JDVWURSRGV��ELYDOYHV
DQG�FUDEV�WR�FDUWLODJLQRXV�DQG�ERQ\�ILVKHV��WXUWOHV��ELUGV
DQG�PDPPDOV�DUH�SUHVHQWHG��7KH�DFFRPSDQ\LQJ�SKRWRV�
PDSV� DQG� H[FHOOHQW� GUDZLQJV� HQULFK� GHVFULSWLRQV� RI
VSHFLHV�DQG�WKHLU�GLVWULEXWLRQ�LQ�WKH�PDULQH�HQYLURQPHQW�

,Q�WKH�FKDSWHU�GHDOLQJ�ZLWK�HQGDQJHUHG�KDELWDW�W\SHV
LQ� WKH� 6ORYHQLDQ� VHD�� WKH� DXWKRUV� GHVFULEH� HQGDQJHUHG
ELRFHQRVHV� LQ� WKH� FRDVWDO� EHOW�� 7KH� OLVW� LQFOXGHV� WZR
VXSUDOLWWRUDO�� IRXU�PHGLROLWWRUDO�� VL[� LQIUDOLWWRUDO�DQG� IRXU
FLUFDOLWWRUDO� ELRFHQRVHV�� 7KH� YHU\� FOHDU� GHVFULSWLRQ� RI
YDULRXV� ELRFHQRVHV�ZLOO� JLYH� DQ� RSSRUWXQLW\� WR� LGHQWLI\
VXFK�KDELWDW� W\SHV� LQ� WKH�QDWXUDO� HQYLURQPHQW�DOVR� WR�D
OD\PDQ��,Q�WKH�QH[W�WKHPDWLF�EORFN��WKH�DXWKRUV�SRLQW�RXW
WKH�IDFWRUV�DIIHFWLQJ�WKH�ELRGLYHUVLW\�RI�WKH�6ORYHQLDQ�VHD
DQG� FRXOG� JUHDWO\� FRQWULEXWH� WR� KDELWDW� GHJUDGDWLRQ�
7KHVH�DUH�QRW�RQO\� IDFWRUV�RULJLQDWLQJ� IURP�KXPDQ�DFWL�
YLWLHV�� OLNH� XUEDQL]DWLRQ� DQG� FRQVHTXHQWO\� SROOXWLRQ�
ILVKLQJ� DQG� PDULFXOWXUH� DFWLYLWLHV�� EXW� DOVR� IDFWRUV� RI
QDWXUDO� RULJLQ�� OLNH� WKH� FRQVWDQW� VORZ� VSUHDGLQJ� RI
VRXWKHUQ�VSHFLHV�WRZDUG�WKH�QRUWK�

7KH� ERRN� DOVR� OLVWV� UHVHDUFK� LQVWLWXWLRQV� HQJDJHG� LQ
UHVHDUFK� RI� PDULQH� ELRGLYHUVLW\� DQG� WKH� OHJDO� WRROV
GHVLJQHG� IRU� WKH� FRQVHUYDWLRQ� RI� ELRWLF� DQG� ODQGVFDSH
GLYHUVLW\�DV�ZHOO�DV�IRU�VXVWDLQDEOH�XVH�RI�QDWXUDO�VRXUFHV�
6RPH�GDWD�DUH�DOVR�JLYHQ�RQ�0DULQH�3URWHFWHG�$UHDV�DQG
WKHLU� LPSRUWDQFH� LQ� WKH� FRQVHUYDWLRQ� RI� PDULQH� ELRGL�
YHUVLW\� LQ� 6ORYHQLDQ�ZDWHUV� OLNH� LQ� RWKHU� VHDV�� ZLWK� WKH
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OLVW�RI�DFWLRQ�SODQV�DGRSWHG�E\�FRQWUDFWLQJ�SDUWLHV�RI�WKH
%DUFHORQD� &RQYHQWLRQ� IRU� WKH� SURWHFWLRQ� RI� WKH� 0H�
GLWHUUDQHDQ�PRQN�VHDO��PDULQH�WXUWOHV��FHWDFHDQV��PDULQH
YHJHWDWLRQ�� ELUGV�� FKRQGULFKWK\DQ� ILVKHV� DQG� IRU� WKH
SUHYHQWLRQ�RI� QRQ�LQGLJHQRXV� VSHFLHV� EHLQJ� LQWURGXFHG
LQ�WKHVH�ZDWHUV�

7KH� SUHVHQW� SXEOLFDWLRQ� LV� D� SUHFLRXV�� TXDOLWDWLYH
UHYLHZ� RI� HQGDQJHUHG� VSHFLHV� DQG� KDELWDW� W\SHV� LQ� WKH
6ORYHQLDQ� VHD�� ZKLFK� VKRXOG� QRW� EH� WKH� RQO\� ERRN
GHDOLQJ� ZLWK� WKLV� WRSLF�� EXW� VKRXOG� UHSUHVHQW� MXVW� WKH
EHJLQQLQJ�RI�D� FRQVWDQW��SURIHVVLRQDO�PRQLWRULQJ�RI� HQ�
GDQJHUHG� DQLPDO� DQG� YHJHWDO� VSHFLHV� DQG� WKHLU� OLYLQJ
HQYLURQPHQW� LQ� WKH� 6ORYHQLDQ� VHD�� HDUPDUNHG� IRU� WKH
SUHYHQWLRQ�RI�LUUHSDUDEOH�GDPDJHV��7KH�ERRN�LV�HQULFKHG
E\�YDOXDEOH�ELRORJLFDO�GDWD�DV�ZHOO�DV�E\� ORQJ�VWDQGLQJ
H[SHULHQFH� LQ� WKLV� ILHOG�� SUHVHQWHG� WKURXJK� WKH� H\HV� RI
WKUHH� DXWKRUV� ZLWK� GLIIHUHQW� SURILOHV�� DQ� HQWKXVLDVWLF
VFLHQWLVW�� D� IDQDWLF� QDWXUH�FRQVHUYDWRU� DQG� D� WDOHQWHG
SKRWRJUDSKHU�DQG�GHVLJQHU�

1LFROD�%HWWRVR�	�0DUWLQD�2UODQGR�%RQDFD
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=QDQVWYHQR�UD]LVNRYDOQR�VUHGLÊáH�.RSHU�8QLYHU]H�QD
3ULPRUVNHP�MH�GR�ODQVNH�MHVHQL�QD�.UDÊNHP�UREX�RSUDY�
OMDOR� WULOHWQL� SURMHNW� �2KUDQLWHY� LQ� YDUVWYR� RJURÌHQLK
KDELWDWRY��YUVW�QD�REPRáMX�.UDÊNHJD�URED���9�WUHK�OHWLK�
NROLNRU� MH� WUDMDO� SURMHNW�� NL� JD� MH� VRILQDQFLUDOD� (YURSVND

XQLMD� SUHN� SURJUDP� /,)(�1DUDYD�� VR� SULPRUVNL� VWURNRY�
QMDNL� VNXSDM� V� ÊWHYLOQLPL� GRPDáLPL� LQ� WXMLPL� SDUWQHUML
SRVNXÊDOL� XVWYDULWL� UD]PHUH�� NL� QDM� EL� RPRJRáLOH� RKUD�
QLWHY�QDUDYH� LQ�NXOWXUQH�NUDMLQH� WHU� L]MHPQH�ELRWVNH�SH�
VWURVWL��SUHGYVHP�]�DNWLYQR�VRXGHOHÌER�ORNDOQHJD�SUHEL�
YDOVWYD�

=D� GRVHJR� WHJD� FLOMD� SD� VR� ELOH� NRULVWQH� ÊSDQVNH
L]NXÊQMH��0HG�SDUWQHUML� MH� ELOD� QDPUHá� WXGL� YODGD�DYWR�
QRPQH�ÊSDQVNH�SURYLQFH�9DOHQFLMH��NMHU� VR�ÌH�SUHG� OHWL
XVSHÊQR�]DáHOL�XUHVQLáHYDWL�QDUDYRYDUVWYHQL�PRGHO�PUH�
ÌH�UDVWOLQVNLK�PLNURUH]HUYDWRY��NL� WXGL�Y�HYURSVNHP�PH�
ULOX�GRELYD�YVH�YHáML�SRPHQ�LQ�SRGSRUR��9Há�NRW�GYHVWR
WDNLK� UH]HUYDWRY� Y� 9DOHQFLML� GDMH� L]YUVWQH� UH]XOWDWH� SUL
YDURYDQMX�RJURÌHQLK�YUVW��SUHGYVHP�NHU� MH� WDNÊHQ�QDáLQ
YHOLNR�SUHSURVWHMÊL�LQ�KLWUHMH�L]YHGOMLY�RG�SUL]DGHYDQM�]D
]DÊáLWR� NRPSOHNVQHMÊLK� REPRáLM�� =DUDGL� YHOLNLK� SRGRE�
QRVWL�PHG�NUDÊNLPL�SRNUDMLQDPL�Y�9DOHQFLML�LQ�QD�QDÊHP
.UDÊNHP� UREX� WHU� YHOLNH� SHVWURVWL� ÌLYOMHQMD� QD� REHK
REPRáMLK� QH� áXGL�� GD� MH� SULÊOR� GR� VRGHORYDQMD� Y� VNXS�
QHP� SURMHNWX�� (GHQ� L]PHG� UH]XOWDWRY� MH� WXGL� VNXSQL�
WULMH]LáQL� �ÊSDQVNR�VORYHQVNR�DQJOHÊNL�� ]ERUQLN�� NL� QDP
VNR]L� SULVSHYNH� VWURNRYQMDNRY� SULPHUMDOQR� SUHGVWDYOMD
SR]QDYDQMH� SHVWURVWL� ÌLYOMHQMD� LQ� SUL]DGHYDQMD� SR
RKUDQMDQMX�NUDÊNLK�SRNUDMLQ�Y�9DOHQFLML�LQ�6ORYHQLML�

=D� SRGUREQHMÊR� SUHGVWDYLWHY� 9DOHQFLMH� LQ� QMHQLK
SUHGYVHP�UDVWOLQVNLK�ERJDVWHY�Y�]ERUQLNX�QL�GRYROM�SUR�
VWRUD�� VSR]QDPR� OH� RVQRYQH� SRNUDMLQVNH� SRWH]H� LQ� SR�
PHQ� UDVWOLQVWYD�� PHG� NDWHULP� VR� ÊWHYLOQL� HQGHPLWL� LQ
UHOLNWL�� ,]SRVWDYOMHQ�MH�NUDÊNL�VYHW�V�SRG]HPQLPL� MDPDPL
LQ� NUDÊNLPL� NDOL�� 7DNÊQD� RNROMD� GDMHMR�PRÌQRVW� ]D� SUH�
ÌLYHWMH�ÊWHYLOQLP�YUVWDP��NL�JD�Y�VXÊQL�SRNUDMLQL�VLFHU�QH
EL�LPHOH��9HUMHWQR�]D�QDV��VORYHQVNH�EUDOFH�QDMSRPHPE�
QHMÊL�GHO�]ERUQLND�SD�MH�SUHGVWDYLWHY�L]NXÊQMH��NL�VR�VL�MR
Y� 9DOHQFLML� SULGRELOL� ]� UD]YRMHP� UDVWOLQVNLK� PLNURUH�
]HUYDWRY�� (PLOLR� /DJXQD�� NL� YHOMD� ]D� RáHWD� WHJD� YD�
OHQFLMVNHJD� SULVWRSD� N� RKUDQMDQMX� QDUDYH�� QDV� VNXSDM� V
VRGHODYFL� SRSHOMH� QD� ]DáHWHN� GHYHWGHVHWLK� OHW�� NR� MH
QDVWDOD�SREXGD�SR�QDVWDQNX�RPUHÌMD�PDMKQLK�REPRáLM�
NL�VR�SRPHPEQD�]D�RKUDQLWHY� UHGNLK� LQ�RJURÌHQLK�YUVW�
7DNR�MH�PRJRáH�EUH]�GROJRWUDMQLK�]DNRQVNLK�SULSUDY��NL
MLK�]D�VDER�SRWHJQH�XVWDQDYOMDQMH�SDUNRY��GRVHáL�KLWUR�LQ
XáLQNRYLWR� YDURYDQMH� SRSXODFLM� WXGL� QD� ]DVHEQLK� ]HP�
OMLÊáLK�� 3RNUDMLQVNL� VYHW� YDOHQFLMVNH� DYWRQRPQH� YODGH
QDPUHá�GDMH�ILQDQáQR�SRGSRUR��RG�HQNUDWQLK�RGÊNRGQLQ
]D� YNOMXáLWHY� Y� RPUHÌMH� GR� GRWDFLM� �WXGL� GR� ��� WLVRá
HYURY�OHWQR�QD�SRVDPH]QHJD�ODVWQLND��]D�QDNXS�]HPOMLÊá
LQ� L]GHODYR�QDáUWRY� XSUDYOMDQMD��2G�GREULK� ����PLNUR�
UH]HUYDWRY�� NROLNRU� MLK� MH� ELOR� Y�9DOHQFLML� RE� QDVWDMDQMX
]ERUQLND�� MH����]DVHEQLK�� .HU� RPUHÌMH�PLNURUH]HUYDWRY
YHOMD�]D�HQR�QDMEROM�L]MHPQLK�SREXG�QD�SRGURáMX�YDUVWYD
LQ�RKUDQMDQMD�UDVWOLQVWYD�Y�HYURSVNHP�PHULOX��YDOHQFLMVNL
VWURNRYQMDNL�VRGHOXMHMR�SUL�SUHQRVX�WHJD�PRGHOD�Y�GUXJH
GHÌHOH��PHG�NDWHULPL�MH�WXGL�6ORYHQLMD��]D�]DáHWHN�]JROM�V
.UDÊNLP�URERP�

9� SULVSHYNX� VORYHQVNLK� DYWRUMHY� NUDWNL� SUHGVWDYLWYL
SURMHNWD�QD�.UDÊNHP� UREX� �DYWRUMHY�$QGUHMD� 6RYLQFD� LQ


