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7KH UHFHLYHU
-� +LOO �%ULWLVK 9LQWDJH :LUHOHVV 6RFLHW\�

7KLV DUWLFOH UHYLHZV WKH PDMRU WUHQGV
DQG GHYHORSPHQWV ZKLFK KDYH WDNHQ
SODFH LQ WKH GHVLJQ RI ZLUHOHVV
UHFHLYHUV� IURP WKH FU\VWDO VHW RI WKH
����V WR WKH DUULYDO LQ WKH ����V RI
FKHDS WUDQVLVWRULVHG UDGLRV�
PDQXIDFWXUHG LQ WKH )DU (DVW�

,Q WKH HDUO\ GD\V RI VRXQG
EURDGFDVWLQJ� D GRPHVWLF ZLUHOHVV
PDQXIDFWXULQJ LQGXVWU\ HYROYHG LQ
PDQ\ RI WKH GHYHORSHG FRXQWULHV RI
WKH ZRUOG� 7KXV� DOWKRXJK WKLV DUWLFOH
UHODWHV PDLQO\ WR %ULWLVK�PDGH
ZLUHOHVV VHWV� LW LV DFNQRZOHGJHG WKDW
VLPLODU UHFHLYHUV ZHUH PDGH LQ RWKHU
FRXQWULHV�

�� ,QWURGXFWLRQ

7KH LQWURGXFWLRQ RI UHJXODU VRXQG EURDGFDVWLQJ
VHUYLFHV LQ WKH HDUO\ ����V JDYH ULVH WR WKH ELUWK
RI D ZLUHOHVV PDQXIDFWXULQJ LQGXVWU\ LQ PDQ\
GHYHORSHG FRXQWULHV RI WKH WLPH� &RPSDQLHV
ZHUH IRUPHG WR VXSSO\ UHFHLYHUV WR DQ HQWKXVL�
DVWLF SXEOLF ZKLFKZDV HDJHU WR WXQH LQWR WKH QHZ
SURJUDPPHV�

$OWKRXJK ZLUHOHVV VRRQ IRXQG LWV ZD\ LQWR WKH
KRPHV RI PDQ\ SHRSOH� WKH WHFKQLFDO GHYHORS�
PHQWV ZKLFK OHG WR WKHVH ILUVW EURDGFDVWV KDG QRW
RFFXUUHG RYHUQLJKW� 3ULRU WR WKH )LUVW :RUOG :DU
����� �� ������ UDGLR FRPPXQLFDWLRQ KDG DOUHDG\
EHJXQ WR ILQG ZLGHVSUHDG XVH IRU PDULWLPH� PLOL�
WDU\ DQG RWKHU RIILFLDO SXUSRVHV� LQ WKH IRUP RI
´ZLUHOHVV WHOHJUDSK\µ ��0RUVH FRGHPHVVDJHV VHQW
RXW RYHU WKH DLU�ZDYHV E\ VSDUN WUDQVPLWWHUV�

7KH ILUVW DWWHPSWV DW D ZRUNLQJ V\VWHP RI ZLUHOHVV
WHOHJUDSK\ ZHUH PDGH PRUH WKDQ D KXQGUHG \HDUV
DJR LQ WKH ODERUDWRULHV RI SURIHVVLRQDO VFLHQWLVWV
VXFK DV(GRXDUG%UDQO\�+HLQULFK+HUW] DQG2OLYHU
/RGJH� %XW LW ZDV D \RXQJ DQG XQWUDLQHG ,WDOLDQ�
*XJOLHOPR 0DUFRQL� ZKR KDG WKH IRUHVLJKW WR VHH
WKH VLJQLILFDQFH RI WKHVH H[SHULPHQWV� :KLOH H[�
SHULPHQWLQJ DW KLV IDPLO\ KRPH QHDU %RORJQD LQ
����� 0DUFRQL LQWURGXFHG VRPH LGHDV RI KLV RZQ
WR GHYHORS WKH ZRUOG·V ILUVW SUDFWLFDO V\VWHP RI
ZLUHOHVV FRPPXQLFDWLRQ� IUHH IURP WKH FRQVWUDLQWV
RI WKH ODERUDWRU\�

,Q ZKDW ZDV� SHUKDSV� RQH RI WKH ELJJHVW PLVVHG
RSSRUWXQLWLHV LQ PRGHUQ KLVWRU\ �� SDUDOOHOHG LQ
PRUH UHFHQW WLPHV� RQH FRXOG VD\� E\ WKH 'HFFD
5HFRUG &RPSDQ\ QRW VLJQLQJ 7KH %HDWOHV LQ ����
�� WKH0LQLVWU\ RI 3RVWV	 7HOHJUDSKV LQ ,WDO\ IDLOHG
WR UHFRJQLVH WKH LPSRUWDQFH RI ZKDW 0DUFRQL ZDV
RIIHULQJ WKHP� ZKHQ KH VRXJKW WKHLU VXSSRUW� WKH\
OLWHUDOO\ VHQW KLP SDFNLQJ�

8QGDXQWHG� DQG VHHNLQJ WR GHYHORS DQG SURWHFW KLV
´LQYHQWLRQµ HOVHZKHUH� WKH ���\HDU�ROG 0DUFRQL
DUULYHG LQ (QJODQG ZKHUH KH KDG VWURQJ IDPLO\
FRQQHFWLRQV� +H EURXJKW ZLWK KLP KLV ZLUHOHVV
WUDQVPLWWLQJ DQG UHFHLYLQJ DSSDUDWXV �)LJ� �� DQG�

���

2ULJLQDO ODQJXDJH� (QJOLVK�
0DQXVFULSW UHFHLYHG ����������
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ZLWKLQ D IHZ PRQWKV� ILOHG D SDWHQW IRU ´LPSURYH�
PHQWV LQ WUDQVPLWWLQJ HOHFWULFDO LPSXOVHV DQG
VLJQDOV DQG LQ DSSDUDWXV WKHUHIRUHµ �� WKH ILUVW
SDWHQW RI LWV NLQG LQ WKH ZRUOG�

,QLWLDOO\ ZRUNLQJ FORVHO\ ZLWK WKH %ULWLVK 3RVW
2IILFH� ZKR JDYH KLP PXFK QHHGHG KHOS DQG
HQFRXUDJHPHQW DW D YHU\ FUXFLDO VWDJH� 0DUFRQL·V
ILUVW H[SHULPHQWDO ZLUHOHVV VLJQDOV WUDYHOOHG MXVW D
IHZ NLORPHWUHV� +RZHYHU E\ WKH ZLQWHU RI �����
ZLWK H[SHULHQFH EHKLQG KLP DQG D V\VWHP WKDW KDG
UHDFKHG VRPH VRUW RI SHUIHFWLRQ� KH ZDV DEOH WR
WUDQVPLW WHOHJUDSK\ �WKH 0RUVH OHWWHU ´6·� DFURVV
WKH $WODQWLF 2FHDQ WR 6W� -RKQ·V LQ 1HZIRXQGODQG�
&DQDGD� IURP D WUDQVPLWWLQJ VWDWLRQ LQVWDOOHG DW
3ROGKX LQ &RUQZDOO� (QJODQG� $V WKH GHPDQG
JUHZ IRU KLV V\VWHP� KH KDG IRUPHG WKH 0DUFRQL
:LUHOHVV 7HOHJUDSK 	 6LJQDO &RPSDQ\ ZKRVH
IDFWRU\ SURGXFHG ERWK WUDQVPLWWLQJ DQG UHFHLYLQJ

HTXLSPHQW RQ D FRPPHUFLDO VFDOH IRU FRDVWDO ODQG
VWDWLRQV DQG VKLSV DW VHD� DQG DOVR IRU WKH DUPHG
VHUYLFHV�

'XULQJ WKH HDUO\ SDUW RI WKLV FHQWXU\� RWKHUZLUHOHVV
PDQXIDFWXUHUV DURXQG WKH ZRUOG DOVR EHJDQ WR VHW
XS IDFWRULHV WR H[SORLW WKLV QHZPDUNHW� ZKLFK VRRQ
LQFOXGHG D VPDOO EXW JURZLQJ QXPEHU RI DPDWHXU
HQWKXVLDVWV ZKR ZHUH NHHQ RQ H[SHULPHQWDWLRQ�
7KH\ IRUPHG WKHPVHOYHV LQWR ORFDO ZLUHOHVV FOXEV
DQG PDGH WKHLU RZQ ZLUHOHVV WUDQVPLWWHUV DQG
UHFHLYHUV� HLWKHU IURP WKH FRPSRQHQW SDUWV RU
ERXJKW DV FRPSOHWHZLUHOHVV FRQVWUXFWLRQNLWV IURP
ILUPV VXFK DV $�:� *DPDJH /WG� RI /RQGRQ� $
W\SLFDO UHDG\�PDGH*DPDJH UHFHLYHURI WKLV SHULRG
ZDV WKH $WODQWLF� PDGH E\ :DUG 	 *ROGVWRQH RI
0DQFKHVWHU� ZKLFK XVHG D FRKHUHU DV LWV GHWHFWRU
�)LJ� ��� 3ULFHG DW ��� WKLV ZLUHOHVV VHW UHSUHVHQWHG
DERXW D PRQWK·V JRRGZDJHV� +RZHYHU� RQH RI WKH
GHOLJKWVRIRZQLQJ LWZDVEHLQJDEOH WR OLVWHQ IRU WKH
ILUVW WLPH WR WKH QHZ0RUVH WLPH�VLJQDOV VHQW IURP
WKH (LIIHO 7RZHU WUDQVPLWWLQJ VWDWLRQ LQ 3DULV�
ZKLFK DOORZHG OLVWHQHUV WR VHW WKHLU ZDWFKHV DQG
FORFNV DFFXUDWHO\�

$URXQG WKLV WLPH� D KDQGIXO RI H[SHULPHQWV ZHUH
FRQGXFWHG LQWR WKH WUDQVPLVVLRQ RI VSHHFK �ZLUH�
OHVV WHOHSKRQ\�� QRWDEO\ WKH DWWHPSW LQ ���� E\
5�$�)HVVHQGHQ WREURDGFDVW SURJUDPPHVRIPXVLF
DQG VSHHFK DW %UDQW 5RFN� 0DVVDFKXVHWWV� +RZ�
HYHU� ZLWK WKH HTXLSPHQW DQG WHFKQRORJ\ WKHQ
DYDLODEOH� VSHHFK WUDQVPLVVLRQ ZDV QRW UHDOO\
SUDFWLFDEOH XQWLO WKH WKHUPLRQLF YDOYH� LQYHQWHG E\

)LJXUH �
*XJOLHOPR 0DUFRQL
ZLWK WKH HTXLSPHQW
KH EURXJKW ZLWK KLP
WR (QJODQG LQ �����

)LJXUH �
7KH $WODQWLF UHFHLYHU
PDGH E\ :DUG 	
*ROGVWRQH LQ �����
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)OHPLQJ LQ ����� KDG EHHQ IXOO\ GHYHORSHG VRPH
\HDUV ODWHU�

'XULQJ WKH )LUVW :RUOG :DU� WKHUH ZDV DQ XUJHQW
QHHG WR VXSSO\ WKH RSSRVLQJ DUPLHV ZLWK ZLUHOHVV
HTXLSPHQW DQG DOVR WR FDUU\ RXW UHVHDUFK LQWR
LPSURYLQJ WKH H[LVWLQJ HTXLSPHQW� 2QH RI WKH
JUHDWHVW GHYHORSPHQWV RI WKLV WLPH ZDV DQ DPSOL�
I\LQJ YDOYH NQRZQ DV WKH )UHQFK RU ´5µ YDOYH� %\
����� WKLV WKHUPLRQLF YDOYH ZDV LQ JHQHUDO XVH LQ
WHOHSKRQ\ UHFHLYHUV DQG WUDQVPLWWHUV� DOORZLQJ
VSRNHQ LQVWUXFWLRQV WR EH FRPPXQLFDWHG ZKHUH
EHIRUH WKHVH KDG EHHQ VHQW E\ 0RUVH WHOHJUDSK\�

2QH JRRG H[DPSOH LV WKH$LUFUDIW 5HFHLYHU0N� ,,,�
PDQXIDFWXUHG LQ����E\ WKH$XWRPDWLF7HOHSKRQH
0DQXIDFWXULQJ &RPSDQ\ �)LJ� ��� 7KLV WHOHSKRQ\
UHFHLYHU XVHG WKUHH ´5µ YDOYHV DQG ZDV ILWWHG DV
VWDQGDUG LQ %ULWLVK DLUFUDIW GXULQJ WKH FORVLQJ
PRQWKV RI WKHZDU� 7KH SKRWRJUDSK DOVR VKRZV WKH
PDWFKLQJ UHPRWH FRQWURO WXQHU XQLW �� 7XQHU
$LUFUDIW 0N� ,,, �5HFHLYHU &RQWURO��

,PPHGLDWHO\ DIWHU WKH ZDU� WKH 0DUFRQL &RPSDQ\
EHJDQ WR H[SHULPHQW ZLWK KLJK�SRZHU WHOHSKRQ\
WUDQVPLWWHUV DQG� LQ ����� VXFFHHGHG LQ WUDQVPLW�
WLQJ WKH YRLFH RI WKHLU HQJLQHHU� :�7� 'LWFKDP�
DFURVV WKH $WODQWLF� 2WKHU ZLUHOHVV HTXLSPHQW
PDQXIDFWXUHUV VRRQ EHJDQ WR VHW XS H[SHULPHQWDO
ZLUHOHVV WHOHSKRQ\ VWDWLRQV DQG KDG WKH LGHD WR
PDQXIDFWXUH ZLUHOHVV UHFHLYHUV DV ZHOO� VR WKDW
RUGLQDU\ SHRSOH FRXOG OLVWHQ LQ WR WKHLU WUDQVPLV�
VLRQV� +HQFH� D VHSDUDWH ZLUHOHVV PDQXIDFWXULQJ
LQGXVWU\ EHJDQ WR HPHUJH ZKLFK� LQ DQWLFLSDWLRQ RI
IXWXUH EURDGFDVWLQJ GHYHORSPHQWV� FRQFHQWUDWHG
RQ PDNLQJ UHFHLYHUV VSHFLILFDOO\ IRU KRPH HQWHU�
WDLQPHQW DQG QRW IRU DQ\ PLOLWDU\ RU SURIHVVLRQDO
XVHV�

�� 7KH ����V

%\����� WKHUHZDV D FRQVLGHUDEOH EDQG RI DPDWHXU
ZLUHOHVV HQWKXVLDVWV DURXQG WKH ZRUOG� 7KH\
DOUHDG\ KDG D IDLUO\ JRRG FKRLFH RI ZLUHOHVV
WHOHSKRQ\ VWDWLRQV WR WXQH LQWR� DOWKRXJK WKH
SURJUDPPHV ZHUH UDWKHU VSRUDGLF DQG RIWHQ
XQDQQRXQFHG� 2QH RI WKH EHVW�NQRZQ VWDWLRQV RI
WKH WLPH LQ (XURSH ZDV 3&** LQ WKH +DJXH� WKH
1HWKHUODQGV� ZKLFK EURDGFDVW PXVLF FRQFHUWV
�NQRZQ WR (QJOLVK OLVWHQHUV DV WKH +DJXH RU 'XWFK
&RQFHUWV�� $QRWKHU LPSRUWDQW WUDQVPLVVLRQ RI WKH
SHULRG WRRN SODFH RQ �� -XQH ���� IURP WKH
0DUFRQL WUDQVPLWWHU LQ &KHOPVIRUG� OLVWHQHUV
KHDUG WKH IDPRXV RSHUD VLQJHU� 'DPH 1HOOLH
0HOED� SHUIRUP D VSHFLDO FRQFHUW ZKLFK FDSWXUHG
WKHLU LPDJLQDWLRQ DQG ILUPO\ HVWDEOLVKHG WKH LGHD
RI ZLUHOHVV DV DQ HQWHUWDLQPHQW�

,QWHUHVW LQ WKH QHZPHGLXP FRQWLQXHG WR JURZ DQG
EURDGFDVWLQJ FRPSDQLHV EHJDQ WR IRUP LQ PDQ\
FRXQWULHV� )RU H[DPSOH� RQ �� 2FWREHU ����� WKH
%ULWLVK %URDGFDVWLQJ &RPSDQ\ ZDV IRUPHG� ,W
ZDV� LQ HVVHQFH� D FRPPHUFLDO FRPSDQ\ �� PDGH XS
RI RYHU WKUHH KXQGUHG %ULWLVK PDQXIDFWXUHUV DQG
GHDOHUV LQ ZLUHOHVV �� ZKLFK SURGXFHG HTXLSPHQW
�UHFHLYHUV� ORXGVSHDNHUV DQG DFFHVVRULHV VXFK DV
YDOYHV DQG EDWWHULHV HWF��� DQGZKLFK DOVR SURYLGHG
WKH EURDGFDVW SURJUDPPHV� 7KH %%&·V ILUVW ORFDO
VWDWLRQ� FDOO�VLJQ �/2� RSHQHG LQ /RQGRQ RQ ��
1RYHPEHU ����� ,W WUDQVPLWWHG RQ WKH PHGLXP�
ZDYH EDQG WR DQ DXGLHQFH RI MXVW �� ��� SHRSOH
ZKR KDG WDNHQ RXW WKH QHZ %URDGFDVW 5HFHLYLQJ
/LFHQFH DW D FRVW RI ���� ��������

7KH VLPSOHVW IRUP RI UHFHLYHU DW WKH WLPH ZDV D
FU\VWDO VHWZKLFKXVHGDPLQHUDO FU\VWDO� FRPPRQO\
JDOHQD� DV D GHWHFWRU� 7KH UHFHLYHG VLJQDOV ZHUH

)LJXUH �
$LUFUDIW 5HFHLYHU
0N� ,,, �OHIW� DQG

7XQHU $LUFUDIW 0N� ,,,
�5HFHLYHU &RQWURO��

IURP �����

)LJXUH �
$ SDLU RI KHDGSKRQHV

IURP WKH ����V�
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XQDPSOLILHG E\ WKH FU\VWDO VHW DQG� DOWKRXJK IDLUO\
ZHDN� FRXOG EH SLFNHG XS LI WKH VHWZDV XVHGZLWKLQ
DERXW D �� NP UDGLXV RI D WUDQVPLWWLQJ VWDWLRQ�
/LNH WRGD\·V 6RQ\ :DONPDQ� WKH FU\VWDO VHW ZDV
GHVLJQHG IRU SHUVRQDO OLVWHQLQJ RQO\� WKURXJK D
VLQJOH SDLU RI KHDGSKRQHV �)LJ� ��� ,W ZRXOG QRW
ZRUN ZLWK D ORXGVSHDNHU� ZLWKRXW WKH DGGLWLRQDO
H[SHQVH RI SXUFKDVLQJ DQ DPSOLILHU� +RZHYHU� D
FKHDSHU� WULHG DQG WHVWHG PHWKRG RI DPSOLILFDWLRQ
ZDV UHDGLO\ DYDLODEOH �� SODFLQJ WKH KHDGSKRQHV
LQVLGH DGHHS IUXLW ERZOGLG VHHPWRPDNH WKH VRXQG
ORXGHU�

)RU WKH EHWWHU�RII SHUVRQ� EX\LQJ D EDWWHU\ YDOYH
UHFHLYHU PHDQW LPSURYHG VRXQG TXDOLW\ ZLWK WKH
DELOLW\ WR GULYH D ORXGVSHDNHU� WKXV PDNLQJ LW
SRVVLEOH IRU WKH ZKROH IDPLO\ WR JDWKHU URXQG DQG
OLVWHQ LQ WRJHWKHU� %DWWHULHV �NQRZQ LQ WKRVH GD\V
DV ´DFFXPXODWRUVµ� KDG WR EH UHFKDUJHG DERXW RQFH
D IRUWQLJKW� ,Q %ULWDLQ� WKH ORFDO JDUDJH FRXOG
XVXDOO\ REOLJH DW D FRVW RI VL[�SHQFH �������� DQG
GHPDQG IRU WKLV VHUYLFH ZDV VXFK WKDW PDQ\ HQWHU�
SULVLQJ JDUDJH RZQHUV EHJDQ ´EDWWHU\ URXQGVµ�

/LVWHQHUV ZHUH VSRLOW IRU FKRLFH RI HTXLSPHQW WKDW
WKH\ FRXOG EX\� IRU H[DPSOH� LQ %ULWDLQ DORQH� RYHU

��� GLIIHUHQW UHFHLYHU PRGHOV ZHUH DYDLODEOH WR
FKRRVH IURP� UDQJLQJ IURP WKH FKHDSHVW FU\VWDO VHW
DW ���G �������� WR D WRS UDQJHPXOWL�YDOYH UHFHLYHU
DW ��� RU PRUH� %RWK W\SHV RI UHFHLYHU QHHGHG WR
EH FRQQHFWHG WR DQ RXWGRRU DHULDO �� XVXDOO\ D ODUJH
FXPEHUVRPH DIIDLU� FRQVLVWLQJ RI �� P RI ZLUH
VWUXQJ XS EHWZHHQ WZR PDVWV� RU KXQJ IURP D FRQ�
YHQLHQW FKLPQH\ RU WUHH� ZLWK DQRWKHU ZLUH JRLQJ
IURP WKH HDUWK WHUPLQDO RI WKH VHW WR D JRRG
FRQQHFWLRQ ZLWK WKH JURXQG� ,Q DOO� RYHU ��� P RI
ZLUH ZHUH XVHG LQ WKH DHULDO� WKH HDUWK� WKH FRPSR�
QHQW FRQQHFWLRQV� WKH WXQLQJ FRLOV HWF� �� D IDFW
ZKLFK OHG WR D QXPEHU RI PXVLF�KDOO MRNHV DERXW LW
EHLQJ D ZLUHOHVV KREE\�

$ORQJVLGH WKH FRPPHUFLDOO\�PDQXIDFWXUHG VHWV�
WKHUH ZDV D WUHPHQGRXV LQWHUHVW LQ KRPH FRQVWUXF�
WLRQ� ZLWK UHFHLYHUV EHLQJ PDGH RQ WKH NLWFKHQ
WDEOH IURPNLWV RI SDUWV� RU IURPSODQV SULQWHG LQ WKH
YDULRXV ZLUHOHVV PDJD]LQHV VXFK DV� LQ %ULWDLQ�
:LUHOHVV:RUOG DQG3RSXODU:LUHOHVV� 7KH FRPSR�
QHQWV� DV ZHOO DV UHDG\�PDGH VHWV� ZHUH DYDLODEOH
IURP ZLUHOHVV VKRSV LQ SUDFWLFDOO\ HYHU\ PDLQ
VWUHHW LQ WKH FRXQWU\� ,Q WKH SKRWRJUDSK RI D FHQWUDO
/RQGRQ ZLUHOHVV VKRS �)LJ� ��� KRUQ ORXGVSHDNHUV
SUHGRPLQDWH ZKLOH WKHUH DUH SOHQW\ RI FRPSRQHQWV

)LJXUH �
$ VFHQH IURP D
FHQWUDO /RQGRQ
ZLUHOHVV VKRS
LQ �����
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LQ WKH VKRZFDVHV� DQG PDJD]LQHV RQ WKH FRXQWHU WR
JXLGH WKH KRPH�FRQVWUXFWRU��

$W WKLV SHULRG LQ WKH GHYHORSPHQW RI ZLUHOHVV� LW
ZDV PRVW XQXVXDO IRU VWDWLRQ QDPHV WR DSSHDU RQ
WXQLQJ GLDOV� 6WDWLRQV PRYHG WKHLU ZDYHOHQJWKV
IDLUO\ IUHTXHQWO\ DQG WKHUH ZDV DOZD\V D QHZ
VWDWLRQ VWDUWLQJ XS VRPHZKHUH�

)LJ� � VKRZV WKH SDQHO RI D ��YDOYH EDWWHU\�
SRZHUHG UHFHLYHUPDGHE\:�5�+�7LQJH\ LQ �����
VRPH \HDUV EHIRUH WKH WHFKQRORJ\ RI ´VLQJOH�NQRE
WXQLQJµ ZDV WR DUULYH� 7KLV UHFHLYHU MXVW EULVWOHV
ZLWK FRQWUROV �� �� NQREV� � VZLWFKHV DQG �� WHUPL�
QDOV� 7KH GLDOV DUH PDUNHG LQ GHJUHHV� DQG WKH VHW�
WLQJV RI HDFK FRQWURO IRU HDFK SDUWLFXODU VWDWLRQ KDG
WR EH FDUHIXOO\ QRWHG GRZQ LQ D ORJ�ERRN IRU IXWXUH
UHIHUHQFH�

$W WKH WLPH� WKH %%&·V SROLF\ZDV WR LQVWDOO VHYHUDO
ORZ�SRZHU PHGLXP�ZDYH WUDQVPLWWLQJ VWDWLRQV
DURXQG WKH FRXQWU\� E\ WKH HQG RI ����� VRPH ��
VWDWLRQV KDG RSHQHG� +RZHYHU� GXULQJ WKDW \HDU�
WKH LGHD KDG GHYHORSHG WKDW WKH HQWLUH FRXQWU\
FRXOG EH VHUYHG E\ D VLQJOH KLJK�SRZHU ORQJ�ZDYH
VWDWLRQZKLFKZRXOGFDUU\ DQDWLRQDO SURJUDPPH WR
VXSSOHPHQW WKH ORFDO VWDWLRQV�

7R WHVW WKH LGHD� DQ H[SHULPHQWDO WUDQVPLWWHU ZDV
HUHFWHG DW &KHOPVIRUG QHDU /RQGRQ DQG� DIWHU D
VHULHV RI VXFFHVVIXO H[SHULPHQWDO EURDGFDVWV� WKH
VWDWLRQ ZDV WUDQVIHUUHG WR D SHUPDQHQW FHQWUDOO\�
ORFDWHG VLWH DW 'DYHQWU\ LQ 1RUWKDPSWRQVKLUH� 2Q
0RQGD\ �� -XO\ ����� LW RSHQHG RQ ���� PHWUHV
XVLQJ WKH IDPRXV FDOO�VLJQ �;;� $Q HGLWRULDO LQ WKH
%%&·V ZHHNO\ PDJD]LQH� 5DGLR 7LPHV� HVWLPDWHG
WKDW RQH PLOOLRQ OLVWHQHUV� VFDWWHUHG DFURVV PRVW RI
WKH FRXQWU\� FRXOG SLFN XS WKH QHZ VWDWLRQ RQ D
FU\VWDO VHW�

$URXQG WKLV WLPH� KRZHYHU� WKH SRSXODULW\ RI
FU\VWDO VHWV EHJDQ WRZDLQZKLOH WKH VDOHV RI EDWWHU\
YDOYH UHFHLYHUV� ZLWK WKHLU EHWWHU VRXQG TXDOLW\ DQG
ORXGVSHDNHU UHFHSWLRQ� VWDUWHG WR LQFUHDVH� ,QWHUHVW
EHJDQ WR GHYHORS LQ RXWGRRU EDWWHU\ SRUWDEOHV
ZKLFK KRXVHG DOO WKH HVVHQWLDO SDUWV �� DQ DHULDO� WKH
UHFHLYHU� EDWWHULHV DQG D ORXGVSHDNHU �� DOO FRQ�
WDLQHG ZLWKLQ D VXLWFDVH�W\SH RI FDELQHW�

)LJ� � VKRZV WKH &KDNRSKRQH -XQLRU )RXU ´VXLW�
FDVHµ EDWWHU\ SRUWDEOH ZKLFK ZDV PDGH E\ WKH
(DJOH (QJLQHHULQJ &RPSDQ\ LQ ����� ,WV ZDOQXW
FDELQHW KRXVHG D��YDOYH UHFHLYHU WRJHWKHUZLWK WKH
DVVRFLDWHG KLJK�WHQVLRQ �+7� DQG ORZ�WHQVLRQ
�/7� EDWWHULHV� D IUDPH DHULDO DQG D PRYLQJ�LURQ
FRQH ORXGVSHDNHU� ,W ZDV VR FRPSOHWHO\ VHOI�
FRQWDLQHG WKDW� QRW RQO\ ZDV LW DEOH WR EH XVHG LQ
DQ\ URRPRI WKH KRXVH� EXW LW FRXOG DOVR EH WDNHQRQ

SLFQLFV RU RQ PRWRU RXWLQJV LQ WKH FRXQWU\ �� D UHDO
QRYHOW\ DW WKDW WLPH�

,Q ����� DQ LPSRUWDQW GHYHORSPHQW RFFXUUHG LQ
%ULWDLQ ZLWK WKH LQWURGXFWLRQ RI WKH ILUVW $&�
PDLQV�RSHUDWHG UHFHLYHU� WKH *DPEUHOO %DE\
*UDQG ZKLFK LV VKRZQ LQ )LJ� �� 7KH GRPHVWLF
HOHFWULFLW\ VXSSO\ DW WKLV WLPH ZDV LQ D FKDRWLF
VLWXDWLRQ� ZLWK VHYHUDO KXQGUHG VPDOO ORFDOO\�
EDVHG HOHFWULFLW\ FRPSDQLHV XVLQJ D YDULHW\ RI QRQ�
VWDQGDUG YROWDJHV� ERWK $& DQG '&� 0LOOLRQV RI
ROGHU KRXVHV� SDUWLFXODUO\ WKRVH LQ UXUDO DUHDV�ZHUH
QRW HYHQ FRQQHFWHG WR WKHPDLQV HOHFWULFLW\ EXW� IRU
WKRVH WKDW ZHUH� WKH PDLQV UHFHLYHU ZDV WR EH D

)LJXUH �
$ ��YDOYH

EDWWHU\�SRZHUHG
UHFHLYHU PDGH E\

:�5�+� 7LQJH\
LQ �����

)LJXUH �
7KH &KDNRSKRQH

-XQLRU )RXU
´VXLWFDVHµ EDWWHU\
SRUWDEOH� PDGH LQ
���� E\ WKH (DJOH

(QJLQHHULQJ
&RPSDQ\�
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FRQVLGHUDEOH DGYDQFH DV LW GLVSHQVHG ZLWK WKH
QHHG RI EDWWHULHV DQG WKH JUHDW LQFRQYHQLHQFH RI
KDYLQJ WR UHFKDUJH WKHP� %\ WKH PLG�����V�
PDLQV UHFHLYHUV ZHUH XQLYHUVDO� WKDQNV LQ SDUW WR
WKH EXLOGLQJ RI QDWLRQDO SRZHU WUDQVPLVVLRQ
V\VWHPV�

7KH ILUVW SXEOLF DLULQJ RI WKH*DPEUHOO%DE\*UDQG
ZDV DW D QHZ QDWLRQDO ZLUHOHVV H[KLELWLRQ KHOG DW
2O\PSLD LQ /RQGRQ� IURP� WR ��6HSWHPEHU �����
6RRQ NQRZQ DV ´5DGLRO\PSLDµ� WKLV H[KLELWLRQ
LPPHGLDWHO\ HVWDEOLVKHG LWVHOI DV WKH YHQXH IRU
ODXQFKLQJ WKH ODWHVW PRGHOV RI ZLUHOHVV UHFHLYHUV�
DQG WKH WUDGLWLRQDO EHJLQQLQJ RI ´WKH ZLUHOHVV
VHDVRQµ� 2QH QRWDEOH GHVLJQ WUHQG VHHQ DW WKLV ILUVW
5DGLRO\PSLD ZDV WKH RYHUDOO VLPSOLILFDWLRQ RI WKH

FRQWUROV H[KLELWHG RQPRVW UHFHLYHUV �� FRPSDUH WKH
*DPEUHOO %DE\ *UDQG ZLWK WKH ���� 7LQJH\
��YDOYH UHFHLYHU VKRZQ LQ )LJ� ��

0RUH EURDGFDVWLQJ VFKHPHV WRRN VKDSH WRZDUGV
WKH HQG RI WKH ����V� :KLOH WKH 1DWLRQDO 3UR�
JUDPPH IURP �;; LQ %ULWDLQ FRQWLQXHG� D ´VLVWHUµ
KLJK�SRZHUPHGLXP�ZDYH WUDQVPLWWHU DW'DYHQWU\
�FDOO�VLJQ �*%� ZDV EURXJKW LQWR VHUYLFH RQ ��
$XJXVW ����� WR FDUU\ RXW H[SHULPHQWDO EURDGFDVWV
WR WKH0LGODQGV UHJLRQ RI (QJODQG� 7RJHWKHU� �*%
DQG �;; PDGH XS WKH ZRUOG·V ILUVW WZLQ�ZDYH
WUDQVPLWWLQJ VWDWLRQ ZKLFK UDGLDWHG GLIIHUHQW DQG
FRQWUDVWLQJ QDWLRQDO DQG UHJLRQDO SURJUDPPHV�

([SHULPHQWDO WUDQVPLVVLRQV DOVR EHJDQ WKDW \HDU
IURP D VKRUW�ZDYH VWDWLRQ DW &KHOPVIRUG �FDOO�
VLJQ *�6:�� ,W KDG EHHQ VHW XS WR WHVW WKH YLD�
ELOLW\ RI D EURDGFDVWLQJ VHUYLFH WR WKH IDU�RII
%ULWLVK &RORQLHV DQG 'RPLQLRQV� $V WKHVH WHVWV
FRXOG DOVR EH SLFNHG XS DW KRPH� VHYHUDO
PDQXIDFWXUHUV VWDUWHG WR SURGXFH VKRUWZDYH�
RQO\ UHFHLYHUV DQG E\ WKH WLPH UHJXODU VKRUWZDYH
EURDGFDVWLQJ EHJDQ ����� LQ WKH FDVH RI WKH
%%&·V (PSLUH 6HUYLFH�� WKLV SDUW RI WKH LQGXVWU\
ZDV DOUHDG\ ZHOO HVWDEOLVKHG�

%\ WKH HQG RI WKH ����V �DW D WLPH ZKHQ QHDUO\ �
PLOOLRQ EURDGFDVW UHFHLYLQJ OLFHQFHV KDG EHHQ
LVVXHG LQ WKH 8.�� WKH WZR W\SHV RI UHFHLYHU ZKLFK
KDG UHDOO\ HVWDEOLVKHG WKH ZLUHOHVV LQGXVWU\ MXVW D
IHZ \HDUV EHIRUH �� WKH FU\VWDO VHW� DQG WKH YDOYH
UHFHLYHU ZLWK LWV VHSDUDWH EDWWHULHV DQG H[WHUQDO
ORXGVSHDNHU �� KDG EHFRPH WKLQJV RI WKH SDVW� 7KH
PDLQV UHFHLYHU �)LJ� �� DQG WKH RXWGRRU EDWWHU\
SRUWDEOH� ZLWK HYHU\WKLQJ VHOI�FRQWDLQHG ZLWKLQ DQ
DWWUDFWLYH FDELQHW� ZRXOG OHDG WKH ILHOG ULJKW
WKURXJK WKH ����V DQG EH\RQG�

�� 7KH ����V

,Q WKH HDUO\ SDUW RI WKH ����V� WKH VSUHDG RI QDWLRQDO
SRZHU GLVWULEXWLRQ V\VWHPV KHOSHG WR HVWDEOLVK
ILUPO\ WKH PDLQV�SRZHUHG UHFHLYHU ZKLFK VRRQ
HYROYHG LQWR WKDW KDQGVRPH SLHFH RI ZRRG
IXUQLWXUH WKDW SHRSOH FDOOHG ´WKH ZLUHOHVVµ�

$V DPDWHULDO� ZRRGZDV VWURQJ DQG RIWHQ EHDXWL�
IXOO\ JUDLQHG� ,W ZDV HDV\ WR FXW DQG DVVHPEOH
LQWR D ER[ VKDSH DQG� WKHUHIRUH� ZDV KLJKO\ VXLW�
DEOH IRU PDNLQJ QRW RQO\ ZLUHOHVV FDELQHWV EXW
DOVR WKH FDELQHWV IRU D QHZ VHFWRU RI WKH LQGXVWU\
�� UDGLRJUDPV� )ROORZLQJ WKH LQWURGXFWLRQRI HOHF�
WULF JUDPRSKRQH SLFNXSV DQG WXUQWDEOHV LQ �����
PDQ\ OHDGLQJ ZLUHOHVV PDQXIDFWXUHUV KDG EHJXQ�
E\ WKH HDUO\ ����V� WR SURGXFH LPSUHVVLYH IORRU�
VWDQGLQJ UDGLRJUDP YHUVLRQV RI WKHLU SULQFLSDO
ZLUHOHVV VHWV� 7KHVH FRQVROH UDGLRJUDPV� HSLWR�

)LJXUH �
7KH %DE\ *UDQG
$&�PDLQV WDEOH
PRGHO� PDGH E\
*DPEUHOO %URWKHUV
/WG� LQ �����

)LJXUH �
7KH 0RGHO . ��YDOYH
PDLQV WDEOH UHFHLYHU�
PDGH E\ 3\H 5DGLR
/WG� LQ �����
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PLVHG E\ WKHLU RIWHQ PDJQLILFHQW DQG PRQROLWKLF
PDKRJDQ\ RU ZDOQXW FDELQHWV �� ZKLFK KRXVHG D
PDLQV UDGLR� DQ HOHFWULF WXUQWDEOH ZLWK DXWR�
FKDQJHU DQG SHUKDSV VHYHUDO ODUJH ORXGVSHDNHUV ��
VRRQ GLVSODFHG WKH ROG ZLQG�XS JUDPRSKRQH IURP
WKH OLYLQJ URRPV RI WKH QDWLRQ·V PRUH DIIOXHQW
SHRSOH DQG EHFDPH RQH RI WKH JUHDW VWDWXV V\PEROV
RI WKH ����V �� D IDYRXULWH DPRQJ UHWLUHPHQW
SUHVHQWV IRU FRPSDQ\ GLUHFWRUV�

)RU WKRVH OLVWHQHUV QRW LQ D SRVLWLRQ WR DIIRUG D
UDGLRJUDP� DOPRVW DOO ZLUHOHVV VHWV QRZ FDPHZLWK
´JUDPRSKRQHµ WHUPLQDOV DW WKH EDFN� 7R WKHVH
FRXOG EH FRQQHFWHG DQ DGG�RQ HOHFWULF WXUQWDEOH� RU
VLPSO\ DQ RUGLQDU\ ZLQG�XS JUDPRSKRQH ILWWHG
ZLWK DQ HOHFWULF SLFNXS� ERWK RI ZKLFK FRXOG PDNH
XVH RI WKH UHFHLYHU DV DQ DX[LOLDU\ DPSOLILHU�

%HVLGHV ZRRG� DQRWKHU QHZ PDWHULDO VRRQ IRXQG
XVH LQ WKH ZLUHOHVV FDELQHW�PDNLQJ LQGXVWU\ �� WKH
SKHQROLF SODVWLF FDOOHG%DNHOLWH� :KLOH LW KDG EHHQ
HPSOR\HG LQ D VPDOOZD\ IRUPDNLQJZLUHOHVV FDEL�
QHWV VLQFH WKH HQG RI WKH ����V� LW ZDV RQO\ GXULQJ
WKH ����V WKDW %DNHOLWH FDPH LQWR LWV RZQ LQ WKLV
ILHOG� /HQGLQJ LWVHOI SHUIHFWO\ WR PDVV�SURGXFWLRQ
WHFKQLTXHV� LW EHFDPH WKH IDYRXULWH DPRQJ PDQ\
ZLUHOHVV PDQXIDFWXUHUV� HVSHFLDOO\ (�.� &ROH /WG�
ZKR H[SORLWHG LWV ILQH PRXOGLQJ SURSHUWLHV DQG
VRPHWLPHV FDPH XS ZLWK H[FLWLQJ DQG LQQRYDWLYH
GHVLJQ VKDSHV�

7KH H[DPSOH VKRZQ LQ)LJ� ��ZDVGHVLJQHG E\ WKH
DUFKLWHFW :HOOV &RDWHV DQG ZDV WKH ILUVW LQ D UDQJH
RI (NFR UDGLRV ZKLFK ZHUH KRXVHG LQ D PRXOGHG
URXQG�VKDSHG %DNHOLWH FDELQHW� XQWLO ����� 7KH
GHVLJQ ZDV QR PRUH WKDQ QRYHO DW WKH WLPH EXW�
WRGD\� HQWKXVLDVP IRU LW KDV UHDFKHG IHYHU SLWFK
DPRQJVW FHUWDLQ ZLUHOHVV FROOHFWRUV� DQWLTXH
GHDOHUV DQG GHVLJQ PXVHXPV�

%\ WKH PLG�����V� OLVWHQLQJ�LQ KDG EHFRPH PRUH
RI DQ LQWHUQDWLRQDO DFWLYLW\� 5HFHLYHUV ZHUH
FDSDEOH RI WXQLQJ LQWRPRVW� LI QRW DOO� RI WKH ��� RU
VR EURDGFDVWLQJ VWDWLRQV QRZ VFDWWHUHG DURXQG
(XURSH� 9HU\KLJK�SRZHU VWDWLRQVEHJDQ WRDSSHDU�
SHUKDSV RQH RI WKH EHVW H[DPSOHV EHLQJ WKH FRP�
PHUFLDO VWDWLRQ 5DGLR /X[HPERXUJ ZKLFK EHJDQ
EURDGFDVWLQJ WUDQVQDWLRQDOO\ WR (XURSH RQ WKH
PHGLXP� DQG ORQJ�ZDYH EDQGV LQ ����� ,W LV ZHOO
UHPHPEHUHG E\ WKH ROGHU JHQHUDWLRQ IRU LWV OLJKW
HQWHUWDLQPHQW VKRZV� LQWHUVSHUVHG ZLWK DGYHUWLVH�
PHQWV IRU VWRFNLQJV RU FLJDUHWWHV HWF�� RU WU\LQJ WR
SHUVXDGH SDUHQWV WR JLYH WKHLU FKLOGUHQ 2YDOWLQH
EHIRUH WKH\ ZHQW WR EHG�

:LWK VR PDQ\ VWDWLRQV RQ WKH DLU �� LQFOXGLQJ� IURP
����� WKH%%&·VQHZ WHOHYLVLRQ VHUYLFH IURP$OH[�
DQGUD 3DODFH� WKH VRXQG IURP ZKLFK FRXOG EH

SLFNHG XS E\ VRPH ZLUHOHVV UHFHLYHUV RI WKLV WLPH
�� DFFXUDWH WXQLQJ EHFDPH YHU\ LPSRUWDQW� 7R ILQG
D VWDWLRQ� OLVWHQHUV QR ORQJHU KDG WR UHIHU WR D VWDWLRQ
ORJ DQG WKHQ ILQG WKH FRUUHFW VHWWLQJ IRU WKH
FRQWUROV� DV WKH\ KDG GRQH LQ WKH ����V� %\ QRZ�
PRVW ZLUHOHVV VHWV KDG GLDOV IXOO\ PDUNHG ZLWK
VWDWLRQ QDPHV DQG WKH OLVWHQHU VLPSO\ KDG WR PRYH
WKH WXQLQJ SRLQWHU WR WKH DSSURSULDWH VWDWLRQ� $V DQ
DLG WR WXQLQJ� YLVXDO WXQLQJ LQGLFDWRUV VWDUWHG WR
EHFRPH D IHDWXUH RI PDQ\ QHZ VHWV �� FKLHI DPRQJ
WKHVH ZDV WKH PDJLF�H\H WXQLQJ LQGLFDWRU ZKLFK
ZDV DEOH WR VKRZ YLVXDOO\ DQG ZLWK SLQ�SRLQW
DFFXUDF\ ZKHQ WKH UHTXLUHG VWDWLRQ ZDV WXQHG LQ
IXOO\�

$QRWKHU LQQRYDWLRQ RFFXUUHG LQ ����� ZKHQ SXVK�
EXWWRQ WXQLQJ EHFDPH YHU\ SRSXODU ZLWK UHFHLYHU
PDQXIDFWXUHUV IRU WKH ILUVW WLPH �)LJ� ���� 3UH�
WXQHG E\ WKHZLUHOHVV UHWDLOHU� RU E\ WKH FXVWRPHU DW
KRPH� VHYHUDO IDYRXULWH VWDWLRQV FRXOG EH VHOHFWHG
OLWHUDOO\ DW WKH SXVK RI D EXWWRQ� ZKLFK PDGH OLIH D
ORW HDVLHU WKDQ VHDUFKLQJ PDQXDOO\ IRU WKH ULJKW
VWDWLRQ� 0RUH VRSKLVWLFDWHG PHWKRGV HPSOR\HG
VPDOO HOHFWULF PRWRUV ZKLFK VZHSW WKH SRLQWHU
DURXQG WKH GLDO LQ HLWKHU GLUHFWLRQ� 7KHUH ZHUH D
IHZ WHFKQLFDO SUREOHPV ZLWK VRPH RI WKH SXVK�
EXWWRQ PHFKDQLVPV� SDUWLFXODUO\ RQ VRPH RI WKH
FKHDSHU VHWV� EXW LQ JHQHUDO WKHVH VHWVZHUH OLNHGE\
WKH SXEOLF DQG EHFDPH WKH W\SH WR EX\�

)LJXUH ��
$Q (NFR 0RGHO

$'�� ZLWK PRXOGHG
%DNHOLWH FDELQHW�

PDGH E\ (�.� &ROH
/WG� LQ �����
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$V WKH GHFDGH GUHZ WR D FORVH� LW VHHPHG OLNHO\ WKDW
ZDU ZDV DERXW WR EUHDN RXW LQ (XURSH� 7KLV ZDV
H[SORLWHG E\ VRPHZLUHOHVV PDQXIDFWXUHUV ZKR� LQ
WKH VXPPHURI ����� EHJDQ WRRIIHU RXWGRRUEDWWHU\
SRUWDEOHV WR ZDUWLPH RIILFLDOV DQG RZQHUV RI DLU�
UDLG VKHOWHUV� 5DGLRO\PSLD RSHQHG DV XVXDO DQG
HYHU\RQH ZDV ORRNLQJ IRUZDUG WR WKH H[SHFWHG
$XWXPQ VDOHV ERRP ZKHQ� RQ � 6HSWHPEHU�
*HUPDQ\ LQYDGHG 3RODQG�

:LWK EODFN�RXW UHJXODWLRQV FRPLQJ LQWR IRUFH DQG
FLYLOLDQ HYDFXDWLRQ SODQV JHWWLQJ XQGHU ZD\�
5DGLRO\PSLD ZDV IRUFHG WR FORVH SUHPDWXUHO\� 2Q

WKH VDPHGD\� WKH%%&PDGH LPPHGLDWH FKDQJHV WR
LWV ZDYHOHQJWK DQG VHUYLFH VWUXFWXUH� LQWURGXFLQJ D
VLQJOH FRPELQHG SURJUDPPHRQ WKHPHGLXP�ZDYH
EDQG� ZLWK DOO LWV WUDQVPLWWHUV V\QFKURQLVHG WR
UDGLDWH WKH VDPH ZDYHOHQJWK �� D PRYH GHVLJQHG WR
SUHYHQW HQHP\ DLUFUDIW IURP XVLQJ WKH WUDQVPLWWHUV
DV QDYLJDWLRQ EHDFRQV�

�� 7KH ����V

%\ QRZ� PRUH DQG PRUH ZLUHOHVV IDFWRULHV KDG WR
JLYH RYHU WKHLU WLPH DQG RXWSXW WR HVVHQWLDO ZDU
ZRUN DQG� KHQFH� WKH GRPHVWLF ZLUHOHVV PDQXIDF�
WXULQJ LQGXVWU\ DOO EXW JURXQG WR D KDOW� 9HU\ IHZ
QHZ VHWV DSSHDUHG RQ WKH PDUNHW DQG WKH VXSSOLHV
RI YDOYHV� EDWWHULHV DQG RWKHU FRPSRQHQWV� XVHIXO
IRU NHHSLQJ WKH H[LVWLQJ VHWV JRLQJ� ZHUH VHYHUHO\
FXUWDLOHG� %\ ����� WKHUH ZHUH WKRXVDQGV RI VHWV
DZDLWLQJ UHSDLU� VLPSO\EHFDXVH HLWKHU WKH VSDUHVRU
WKH UHSDLUPHQ �GUDIWHG LQWR WKH PLOLWDU\ IRUFHV�
ZHUH XQDYDLODEOH�

+HOS LQ D VPDOOZD\ FDPH IURP WKH86$ZKLFK VHQW
VKLSPHQWV RI YDOYHV DQG UHFHLYHUV� EXW WKH %ULWLVK
*RYHUQPHQW GHFLGHG WR DVN LWV RZQZLUHOHVV LQGXV�
WU\ WRSURGXFHDFKHDS VWDQGDUG UHFHLYHU� 0DQXIDF�
WXUHG E\ D FRQVRUWLXP RI RYHU IRUW\ %ULWLVK
PDQXIDFWXUHUV� WKH VR�FDOOHG 8WLOLW\ 6HW EHFDPH
DYDLODEOH LQ ����� LQ ERWK D PDLQV DQG D EDWWHU\
YHUVLRQ �)LJ� ���� DQG HQVXUHG WKDW WKH SXEOLF ZHUH
DW OHDVW NHSW LQIRUPHG DQG HQWHUWDLQHG�

9HU\ VRRQDIWHU WKHZDUKDGHQGHG LQ�����ZLUHOHVV
VHWV VWDUWHG WR FRPH RII WKH SURGXFWLRQ OLQH DJDLQ�
DV PDQXIDFWXUHUV JUDGXDOO\ EHJDQ WR JHW EDFN WR
SHDFHWLPH SURGXFWLRQ� 7KH VWUXFWXUH RI WKH ZLUH�
OHVV LQGXVWU\� LWV WHFKQRORJ\ DQG SURGXFWLRQ
PHWKRGV KDG FKDQJHG GUDPDWLFDOO\ VLQFH �����
ZKHQ LW ZDV SULQFLSDOO\ FRQFHUQHG ZLWK WKH SUR�
GXFWLRQ RI UHODWLYHO\�VLPSOH ZLUHOHVV UHFHLYHUV IRU
WKH KRPH� )ROORZLQJ ZDUWLPH UHVHDUFK DQG GHYHO�
RSPHQW� WKH LQGXVWU\ ZDV QRZ PRUH VNLOOHG DQG
EHWWHU HTXLSSHG LQ WKH PRGHUQ DQG LQWULFDWH
WHFKQRORJ\ RI HOHFWURQLF HQJLQHHULQJ� DQG KDG
HDUQHG WKHPRGHUQ WLWOH RI WKH 5DGLR ,QGXVWU\ �� WKH
ZRUG ´ZLUHOHVV·� LQ SURIHVVLRQDO DQG RIILFLDO
FLUFOHV DW OHDVW� ZDV WKRXJKW RI DV EHLQJ UDWKHU
DUFKDLF DQG LQDSSURSULDWH�

2QHRI WKH QHZ W\SHV RI VHW WR HPHUJH VRRQ DIWHU WKH
ZDU ZDV NQRZQ DV WKH VHFRQG VHW � ,W ZDV D VPDOO�
FRPSDFW UDGLR ZKLFK ZDV LGHDO IRU SODFLQJ LQ D
NLWFKHQ RU EHGURRP� WR VXSSOHPHQW WKH ´KRXVHµ
UDGLR ZKLFK ZDV XVXDOO\ NHSW LQ WKH ORXQJH� 7KH
QHDW VL]H RI PDQ\ RI WKH QHZ UHFHLYHUV ZDV D GLUHFW
UHVXOW RI GHYHORSPHQWV LQ FLUFXLW PLQLDWXULVDWLRQ�
,Q SDUWLFXODU� WKH LQWURGXFWLRQ RI WKH DOO�JODVV
PLQLDWXUH YDOYH �� GHYHORSHG LQ WKH 86 GXULQJ WKH

)LJXUH �� �WRS�
7KH %XVK 3% ��
WDEOH UHFHLYHU� PDGH
LQ ����� ZDV RQH RI
WKH ILUVW WR XVH
SXVK�EXWWRQ WXQLQJ�

)LJXUH �� �ERWWRP�
7KH EDWWHU\ YHUVLRQ
RI WKH %ULWLVK ZDUWLPH
FLYLOLDQ UHFHLYHU� WKH
8WLOLW\ 6HW� PDGH LQ
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ZDU DQG TXLFNO\ LQWURGXFHG LQWR %ULWLVK VHWV DV WKH
%�* �� KHOSHG WR VKULQN WKH VL]H RI WKH FKDVVLV
QHHGHG LQ ERWK PDLQV DQG SRUWDEOH VHWV�

2Q � 2FWREHU ����� WKH ILUVW SRVW�ZDU 1DWLRQDO
5DGLR ([KLELWLRQ RSHQHG DW 2O\PSLD� ,W GLG PXFK
WR UH�HVWDEOLVK WKH SUHVWLJH RI WKH GRPHVWLF 5DGLR
,QGXVWU\� ZLWK RYHU ��� SULQFLSDO H[KLELWRUV VKRZ�
LQJ DQ LPSUHVVLYH OLQH�XS RI UDGLRV DQG HOHFWURQLFV
WR DQ DXGLHQFH VWDUYHG RI D QDWLRQDO UDGLR H[KLELWLRQ
VLQFH ����� $PRQJ QHZ GHYHORSPHQWV� PDQ\ VHWV
KDG ´IO\�ZKHHOµ WXQLQJ LQ ZKLFK D KHDY\ IO\�ZKHHO
ZDV ILWWHG WR WKH VKDIW RI WKH WXQLQJ FRQWURO NQRE DQG
LI WKLV ZDV VSXQ� WKH LQHUWLD RI WKH IO\�ZKHHO WKHQ
FDUULHG LW RQ� 7KLV PDGH LW TXLFN DQG HDV\ WR SDVV
IURP RQH HQG RI WKH WXQLQJ VFDOH WR WKH RWKHU ��
DFWXDOO\� WKH LQQRYDWLRQ LWVHOI VHHPHG WR SDVV MXVW DV
TXLFNO\� IRU LW RQO\ ODVWHG D VHDVRQ RU WZR�

,Q $PHULFD� WKH ZRUOG·V ILUVW WUDQVLVWRU ZDV GHYHO�
RSHG DW %HOO 7HOHSKRQH /DERUDWRULHV� 'HVFULELQJ
LW DV DQ ´DPSOLI\LQJ FU\VWDOµ� WKH %ULWLVK PDJD]LQH
:LUHOHVV :RUOG WKRXJKW WKDW ´WKH WUDQVLVWRU FRXOG
XVHIXOO\ WDNH WKH SODFH RI YDOYHVµ �� D SURSKHF\
ZKLFK ZDV WR FRPH WUXH E\ WKH PLG�����V�

�� 7KH ����V

7KH UDGLRJUDP PDUNHW ZDV JLYHQ D ERRVW E\ WKH
LQWURGXFWLRQ� LQ -XQH ����� RI WKH ILUVW �� ��� USP
PLFURJURRYH ORQJ�SOD\LQJ UHFRUG� ZKLFK JDYH
JUHDWHU SOD\LQJ WLPH DQG EHWWHU VRXQG TXDOLW\
FRPSDUHG ZLWK VFUDWFK\ ROG ��V�

$ELJ UDGLR HYHQWRI WKH����VZDV XQGRXEWHGO\ WKH
VWDUW RI9+)�)0EURDGFDVWLQJ� 7KLV LQVWDQWO\JDYH
LPSHWXV WR WKH FUHDWLRQ RI D QHZ PDUNHW LQ 9+)�
)0 UHFHLYHUV� WXQHUV DQG UDGLRJUDPV� ERXJKW
PDLQO\ E\ HQWKXVLDVWV LQ VHDUFK RI EHWWHU�TXDOLW\
EURDGFDVW OLVWHQLQJ�

$SDUW IURP WKH RGG DFNQRZOHGJHPHQW WR IHPDOH
OLVWHQHUV �QRWDEO\ D SDLU RI ODGLHV· KHDGSKRQHV
EURXJKW RXW E\ 6WHUOLQJ LQ ������� WKH UDGLR LQGXV�
WU\ KDG ODUJHO\ LJQRUHG ZRPHQ DV SRWHQWLDO FXV�
WRPHUV� +RZHYHU WKDW DOO FKDQJHG LQ WKH HDUO\
����V ZLWK D IORRG RI UHFHLYHUV VSHFLILFDOO\
GHVLJQHG IRU DQG DLPHG DW WKH IHPDOH EX\HU� 7KHVH
VHWV ZHUH LQYDULDEO\ SHWLWH� SDVWHO LQ FRORXU DQG
RIWHQ UHVHPEOHG D ODGLHV KDQGEDJ� 7KH\ ERUH VXFK
QRQ�DJJUHVVLYH QDPHV DV ´6N\ 3ULQFHVVµ DQG
´/DG\ 0DUJDUHWµ� 7KH 9LGRU FRPSDQ\·V /DG\
0DUJDUHW EDWWHU\ SRUWDEOH �)LJ� ���ZDV KRXVHG LQ
D ZRRGHQ FDVH� FRYHUHG LQ VFDUOHW DQG VLOYHU�JUH\
´OL]DUG VNLQµ� 7KH OLG FRQWDLQHG D IUDPH DHULDO
DOWKRXJK� E\ WKLV WLPH�PLQLDWXUH IHUULWH�URG DHULDOV

)LJXUH ��
7KH /DG\ 0DUJDUHW

EDWWHU\ SRUWDEOH�
PDGH SULQFLSDOO\ IRU
IHPDOH OLVWHQHUV E\
WKH 9LGRU FRPSDQ\

LQ �����

)LJXUH ��
7KH %XVK 75��%
WUDQVLVWRU UDGLR RI

����� DLPHG PDLQO\
DW WKH WHHQDJH

PDUNHW�
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ZHUH EHLQJ LQWURGXFHG� 7KH VHW ZDV VZLWFKHG RQ
DQG RII VLPSO\ E\ UDLVLQJ DQG ORZHULQJ WKH OLG�

7KLV DWWHQWLRQ WR WKH IHPDOH OLVWHQHU ODVWHG RQO\ D
IHZ \HDUV EHIRUH WKH LQGXVWU\ WXUQHG WR DQRWKHU
OXFUDWLYH PDUNHW �� WHHQDJHUV� �)LJ� ����

%\ WKH PLG�����V WKHUH VWDUWHG D JUHDW PRYHPHQW
WRZDUGV PHUJHUV DQG WDNHRYHUV� PDQ\ HVWDEOLVKHG
VPDOOHU FRPSDQLHV OLNH 0F0LFKDHO DQG &RVVRU
ZHUH SURJUHVVLYHO\ WDNHQ RYHU E\ ODUJHU RQHV� %\
����� RQO\ ILYH PDMRU JURXSV GRPLQDWHG WKH
LQGXVWU\ LQ WKH 8. DQG LW ZDV WKH VDPH VWRU\ LQ
RWKHU (XURSHDQ FRXQWULHV� �VHH 6HFWLRQ ����

)ROORZLQJ WKH GHYHORSPHQW RI WUDQVLVWRUV LQ WKH
86$� VHPLFRQGXFWRU GHYLFHV EHJDQ WR EH
HPSOR\HG LQ HOHFWURQLF FLUFXLWV E\ WKHPLG�����V�
7KHLU LQWURGXFWLRQ KHUDOGHG WKH HUD RI WUXH PLQL�
DWXULVDWLRQ� KLJK UHOLDELOLW\ DQG ORZ SRZHU FRQ�
VXPSWLRQ� DQG WKH\ VRRQ WXUQHG XS LQ HYHU\ ILHOG
RI HOHFWURQLFV� HYHQWXDOO\ GLVSODFLQJ WKH WKHUP�
LRQLF YDOYH ZKLFK KDG UHLJQHG VXSUHPH IRU
VHYHUDO GHFDGHV� 7KH $PHULFDQV ODXQFKHG WKHLU
ILUVW WUDQVLVWRU UDGLR VHW LQ ���� DQG WKH -DSDQHVH
LQ �����

7KH ILUVW %ULWLVK WUDQVLVWRU UDGLR WR FRPH RQ WKH
PDUNHW ZDV WKH ��WUDQVLVWRU 3DP 0RGHO ��� LQ
���� �)LJ� ���� $OWKRXJK GHVLJQHG DW 3\H·V
UHVHDUFK ODERUDWRULHV DW &DPEULGJH� WKH 0RGHO
��� ZDV DFWXDOO\ UHOHDVHG WKURXJK D 3\H VXE�
VLGLDU\ �� 3DP5DGLR	7HOHYLVLRQ /WG� �� EHFDXVH�
EHLQJ UDWKHU XQFHUWDLQ RI WKH UDGLR·V FRPPHUFLDO
YLDELOLW\� WKH SDUHQW FRPSDQ\ ZDV XQZLOOLQJ WR
ULVN LWV RZQ UHSXWDWLRQ RQ VXFK DQ XQWULHG LQQR�
YDWLRQ� 3ULFHG DW ��������G ��������� LW ZDV DQ
H[SHQVLYH LQYHVWPHQW IRU WKH OLVWHQLQJ SXEOLF� EXW
VXIILFLHQW QXPEHUV ZHUH VROG DQG 3\H GHFLGHG WR
EULQJ RXW WKHLU RZQ PRGLILHG YHUVLRQ �0RGHO
���%4� HDUO\ WKH IROORZLQJ \HDU� 6HYHUDO RWKHU
PDQXIDFWXUHUV QRZ EHJDQ JLQJHUO\ WR HQWHU WKLV
QHZ ILHOG EXW� RI WKH %ULWLVK FRPSDQLHV� RQO\
3HUGLR GHFLGHG WR VSHFLDOLVH LQ SURGXFLQJ WUDQ�
VLVWRU VHWV WR WKH H[FOXVLRQ RI DOO RWKHU W\SHV RI
UHFHLYHU�

$W WKLV VWDJH LQ LWV GHYHORSPHQW� WKH WUDQVLVWRU
ZDV VWLOO JHQHUDOO\ LQFDSDEOH RI HTXDOOLQJ WKH
SHUIRUPDQFH RI WKH YDOYH� HVSHFLDOO\ DW KLJK IUH�
TXHQFLHV� DQG ZDV RQO\ UHDOO\ VXLWHG WR KDQGOH
UHODWLYHO\ ORZ SRZHUV� %HFDXVH RI WKLV� VRPH
WUDQVLVWRU UDGLRV RI WKLV SHULRG ZHUH LQ IDFW
K\EULGV� ZLWK YDOYHV LQ WKH +) DQG WKH ,) VWDJHV�
DQG WUDQVLVWRUV RQO\ LQ WKH RXWSXW VWDJHV� $V WKH
QHZ GHFDGH DSSURDFKHG� SXEOLF LQWHUHVW FRQWLQ�
XHG WR JURZ LQ WUDQVLVWRU SRUWDEOHV DQG� ZLWK
PDVV�SURGXFWLRQJHWWLQJXQGHUZD\� WKHLURYHUDOO
FRVW JUDGXDOO\ GURSSHG DQG WKHLU VDOHV LQFUHDVHG�
HVSHFLDOO\ LQ WKH VXPPHU PRQWKV� +RZHYHU� DW
WKH VDPH WLPH� D IHZ VPDOO SRFNHW�VL]H WUDQVLVWRU
UDGLRV ZHUH EHJLQQLQJ WR ILQG WKHLU ZD\ LQWR
(XURSH IURP WKH )DU (DVW �� WKH WULFNOH EHFRPLQJ
D IORRG ZKLFK FRQWLQXHG ZHOO LQWR WKH ����V DQG
ZKLFK HYHQWXDOO\ WKUHDWHQHG WR NLOO RII WKH
GRPHVWLF UDGLR LQGXVWULHV RI (XURSH�

�� 7KH ����V

$FFRUGLQJ WR D VXUYH\ SXEOLVKHG LQ WKH 6HSWHPEHU
���� LVVXH RI WKH %ULWLVK PDJD]LQH :LUHOHVV 	

-RQDWKDQ+LOO LV D IUHHODQFH ZULWHU� SKRWRJUDSKHU DQG SXEOLVKHU ZKR KDV EHHQ
LQWHUHVWHG LQ WKH KLVWRU\ RI UDGLR GHVLJQ VLQFH KLV DUW�VFKRRO GD\V LQ WKH HDUO\
����V� +H LV D IRXQGHU PHPEHU RI WKH %ULWLVK 9LQWDJH :LUHOHVV 6RFLHW\ ZKLFK
ZDV HVWDEOLVKHG LQ ���� WR HQFRXUDJH WKH SUHVHUYDWLRQ RI HDUO\ UDGLR HTXLS�
PHQW DQG WKH VWXG\ RI EURDGFDVWLQJ KLVWRU\�

0U�+LOO KDVZULWWHQ DQGSXEOLVKHG VHYHUDO ERRNV DQGDUWLFOHV RQ WKH VXEMHFW DQG
UXQV KLV RZQ FRPPXQLFDWLRQV PXVHXP QH[W WR KLV KRPH LQ 'HYRQ� (QJODQG�
(DFK \HDU� KH SUHVHQWV WKH 1DWLRQDO 9LQWDJH &RPPXQLFDWLRQV )DLU DW WKH 1(&
LQ %LUPLQJKDP�

)LJXUH ��
7KH 3DP 0RGHO ��
WUDQVLVWRU SRUWDEOH�
PDGH LQ �����
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(OHFWULFDO 7UDGHU� DERXW ��� RI %ULWLVK KRXVH�
KROGV ERDVWHG D WHOHYLVLRQ UHFHLYHU DQG� XS XQWLO
WKHQ� VDOHV KDG DFFRXQWHG IRU IRXU�ILIWKV RI WKH
LQGXVWU\·V WXUQRYHU� %XWZLWK WKH WHOHYLVLRQPDUNHW
QRZ DSSURDFKLQJ VDWXUDWLRQ SRLQW LQ ZHVWHUQ
(XURSH� WKH FRQVXPHU HOHFWURQLFV LQGXVWU\ IHOO LQWR
D JHQHUDO VOXPS DQGPDQ\ ILUPV IRXQG WKHPVHOYHV
LQ ILQDQFLDO GLIILFXOW\ �� D VLWXDWLRQ QRW KHOSHG RI
FRXUVH E\ JURZLQJ LPSRUWV RI FKHDS� SRFNHW�VL]H
WUDQVLVWRU UDGLRV IURP -DSDQ DQG +RQJ .RQJ�

7KHVH VPDOO WUDQVLVWRULVHG VHWV DSSHDOHG LPPHGL�
DWHO\ WR WKH EX\LQJ SXEOLF� HVSHFLDOO\ WR WKH QHZ
´SRS JHQHUDWLRQµ RI WHHQDJHUV� 7KLV ZDV QRW RQO\
EHFDXVH RI WKHLU KDQG\ VL]H� VW\OLQJ DQG FRPSDUD�
WLYH FKHDSQHVV� EXW DOVR EHFDXVH WKH\ H[KLELWHG
QHZ DQG DWWUDFWLYH SDFNDJLQJ LGHDV DQG XVXDOO\
FDPH ZLWK VHYHUDO LQGLYLGXDOO\�ZUDSSHG DFFHVVR�
ULHV VXFK DV DQ HDUSLHFH� EDWWHULHV DQG D FDUU\LQJ
FDVH� %\ ����� ZLWK YHU\ IHZ H[FHSWLRQV� HYHU\
QHZSRUWDEOHPRGHOZDV D WUDQVLVWRULVHG VHW� RQH RI
WKH YHU\ ODVW YDOYH SRUWDEOHV WR EHPDQXIDFWXUHG LQ
%ULWDLQ ZDV WKH (YHU 5HDG\ 6N\ &DSWDLQ LQ D \HDU
ZKLFK VDZ RYHU ��� GLIIHUHQW WUDQVLVWRU PRGHOV
UHOHDVHG RQWR WKH PDUNHW�

7UDQVLVWRU UDGLRV PDGH LQ (XURSH ZHUH JHQHUDOO\
ODUJHU LQ FRPSDULVRQ WR WKHLU )DU (DVW ULYDOV �)LJ�
��� DQG ZHUH DOVR YHU\ PXFK PRUH H[SHQVLYH WR
SURGXFH� )DFHGZLWK WKLV FRPSHWLWLRQ� DQGFRXSOHG
ZLWK WKH VOXPS LQ VDOHV DQG DQ RYHUVWUHWFKLQJ LQ
WHOHYLVLRQ LQYHVWPHQW� VHYHUDO FRPSDQLHV �� ODUJH
DQG VPDOO �LQFOXGLQJ 3HUGLR� �� IHOO E\ WKH ZD\VLGH
RU ZHUH WDNHQ RYHU E\ RQH RI WKH PDMRU JURXSV�

%\ WKH PLG�����V� PDQ\ (XURSHDQPDQXIDFWXUHUV
RI SRUWDEOH UDGLRV KDG JLYHQ XS WU\LQJ WR FRSHZLWK
)DU (DVW FRPSHWLWLRQ� RU KDG VLPSO\ FDSLWXODWHG
DQG FRPPLVVLRQHG WKHLU RZQ VHWV IURP WKHUH �� IRU
H[DPSOH� UDGLRV FDUU\LQJ WKH 3\H EUDQG �D QDPH
IDPRXV LQ%ULWLVK UHFHLYHUPDQXIDFWXULQJ VLQFH WKH
HDUO\ ����V� ZHUHPDGH LQ +RQJ.RQJ IRU WKH ILUVW
WLPH LQ ����� 5DGLR KDG FHUWDLQO\ EHFRPH D
VHFRQGDU\ SDUW RI WKH LQGXVWU\ �� GLVSODFHG E\ WHOH�
YLVLRQ DV WKH FHQWUH RI KRPH HQWHUWDLQPHQW� DQG
QRZVLPSO\ DXVHIXO SURYLGHURI EDFNJURXQGPXVLF
DQG EDFNJURXQG FRPSDQ\�

,Q PDQ\ (XURSHDQ FRXQWULHV� WKH ����V VDZ WKH
LQWURGXFWLRQ RI UHJXODU )0 EURDGFDVWV LQ VWHUHR�
$JDLQ� WKH LQWURGXFWLRQ RI D QHZ VHUYLFH JDYH
LPSHWXV WR PDQXIDFWXUHUV� ZRUOGZLGH� ZKR ZHUH
TXLFN WR SURGXFH TXDOLW\ VWHUHR UDGLRV DQG WXQHUV
IRU WKLV QHZ ´+L�)Lµ PDUNHW�

'HYHORSPHQW LQ WKH ILHOG RI WUDQVLVWRUV KDG E\ QRZ
OHG WR WKH LQWURGXFWLRQ RI WKH LQWHJUDWHG FLUFXLW�
7KLV GLG QRW QHFHVVDULO\ PHDQ WKDW HYHU\ UDGLR
ZKLFK XVHG ,&V EHFDPH WKH VL]H RI D PDWFKER[ RU
VPDOOHU� ZKHUH VRXQG TXDOLW\ ZDV LPSRUWDQW� WKH
VL]H RI WKH ILQLVKHG UDGLR GHSHQGHG RQ WKH VL]H RI
WKH ORXGVSHDNHU DQG WKH FDVH LQ ZKLFK LW ZDV FRQ�
WDLQHG�

�� 7KH ����V DQG ��V

5DGLRJUDPV KDG FRQWLQXHG WR EH LPSUHVVLYH
WKURXJKRXW WKH����V DQG����V EXW� IURP WKHHDUO\
����V� IDVKLRQV DQG SXEOLF WDVWH FKDQJHG DQG WKHUH
ZDV QR ORQJHU D FDOO IRU VXFK JUDQG DQG RSXOHQW
SLHFHV RI IXUQLWXUH� )RU WKH KL�IL HQWKXVLDVW DQG
RUGLQDU\ OLVWHQHU DOLNH� WKHUH ZHUH ´DXGLR VHSD�
UDWHVµ �VWHUHR V\VWHPV EXLOW XS RI VHSDUDWHO\�
KRXVHG XQLWV� DQG� IRU WHHQDJHUV DQG VWXGHQWV�
FRPSDFW ´PXVLF FHQWUHVµ �FRPSULVLQJ D VWHUHR
UDGLR� UHFRUG SOD\HU DQG FDVVHWWH WDSH GHFN
PRXQWHG RQ D ZRRGHQ SOLQWK XQGHU D VPRNHG
SHUVSH[ FRYHU� ZLWK OLWWOH ORXGVSHDNHUV ZKLFK
FRXOG ILW WLGLO\ RQWR D EHGVLW ERRNVKHOI��

$IWHU GHFDGHV RI YDOXDEOH VHUYLFH WR WKH UDGLR DQG
HOHFWURQLFV LQGXVWULHV� WKH YDOYH KDG E\ WKH
PLG�����V DOO EXW FHDVHG EHLQJ XVHG LQ DQ\ IRUP
RI HOHFWURQLF HTXLSPHQW� +RZHYHU� VLQFH WKH
PLG�����V� WKHUH KDV EHHQ D GUDPDWLF UHVXUJHQFH
LQ LWV XVH LQ VSHFLDOLVW KL�IL DPSOLILHUV DQG WXQHUV�
:KLOH LW GRHVQ·W VHHP OLNHO\ WKDW YDOYHV ZLOO HYHU
DSSHDU DJDLQ LQ DQ RUGLQDU\ GRPHVWLF UDGLR� WKLV
UHQHZHG LQWHUHVW LV D ILWWLQJ WULEXWH WR D FRPSRQHQW
WKDW ZDV ILUVW SURGXFHG DW WKH EHJLQQLQJ RI WKLV
FHQWXU\�

)LJXUH ��
$Q (NFR 0RGHO
37��� SRFNHW

WUDQVLVWRU �OHIW� DQG
RQH RI LWV VPDOOHU
-DSDQHVH ULYDOV�
WKH 1HZ 9RLFH

7UDQVLVWRU �� ERWK
PDGH LQ �����
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7KH PRVW SRSXODU
-DSDQHVH FU\VWDO
VHW LQ �����

&RXUWHV\ RI 1+. �-DSDQ %URDGFDVWLQJ &RUSRUDWLRQ�

&RXUWHV\ RI 1+. �-DSDQ %URDGFDVWLQJ &RUSRUDWLRQ�

$Q 5&$ ��YDOYH
VXSHUKHWHURG\QH
UHFHLYHU IURP
�����


