JRRG WLRWHUURULVP

%HWW\ :HGPDQ 6W /RXLV
ILFHQVHG 1XWULWLRQLVW DQG (QYLURQPHQWDO +HDOWK 6SHFLDOLVW 86%
&RUUHVSRDEWBEBBBWW\ :HGPDQ 6W /RXLV /LFHQVHG 1XWULWLRQLVW DQG (QYLURQPHQWDO +HDOWK 6SHFLI

/DUIR )/ 7HO )D[ GU(PBWON\#EHWW\ ZHGPDQ VWORXLV FRP
S5HFHLYHG -®QWB U\ $FFHSWHEG XU H 3IXEOLMKHX GDWH
&RS\ULJKW « 6W /RXLV %: 7KLV LV DQ RSHQ DFFHVV DUWLFOH GLVWULEXWHG XQGHU WKH WHUPV RI WKH

GLVWULEXWLRQ DQG UHSURGXFWLRQ LQ DQ\ PHGLXP SURYLGHG WKH RULJLQDO DXWKRU DQG VRXUFH DUH F

$EVWUDFW

(YHYVLQBHSWHPEHU $PHULFDQ VRFLHW\ KDV KDG LQFUHDVHG DZDUHQHVV RI
SRVVLEOH WKUHDW RI DQRWKHU WHUURULVW DWWDFN RQ 8 6 VRLO 7KH $PHULFDQ S
VDIHVW IRRG VXSSO\ LQ WKH ZRUOG ZKLOH D IRRG VFLHQFH FRPPUWWHH UHSRUW
FULWLFL]HG WKH DELOLW\ RI WKH )'$ WR RYHUVHH IRRG VDIHW\ LVVXHV DQG SURW
%RDUG 7KH %RDUG LQGLFDWHG WKDW DV QHZ WHFKQRORJLHVY DQG FKHPLFDOV
PDUNHW WKH )'$ LV XQDEOH WR NHHS XS ZLWK WKH VFLHQWLILF UHVHDUFK WR HYDO
FKHPLFDOV DUH URXWLQHO\ DOORZHG RQ WKH PDUNHW DQG RQO\ UHPRYHG LI SUREOI

.H\ZRUGV %LRWHUURULVP )'$ &RQWDPLQDWLRQ

,QWURGXFWLRQ
(YHU VLQFH 6HSWHPEHU $PHULFDQ VRFLHW\ KDV KDG LQFUHDVHG



5LFLQ

5LFLQ LV D SURWHLQ WR[LQ IRXQG LQ WKH SXOS Rl FDVWRU EHDQ SODQWYV > @
2QFH ULFLQ HQWHUV WKH FHOOV Rl WKH ERG\ LW LQKLELWV FHOOV IURP PDNLQJ
SURWHLQV WKH\ QHHG WR VXUYLYH $V FHOOV EHJLQ WR GLH WKH RUJDQV EHJLQ
VKXWWLQJ GRZQ DQG WKH ERG\ GLHV > @ 5LFLQ FDQ EH LQJHVWHG LQKDOHG RU
LQMHFWHG DV D WR[LQ ZLWK GLIIHUHQW V\PSWRPV UHVXOWLQJ IURP WKH URXWH RI
H[SRVXUH > @ 7KH PRVW GHDGO\ IRUP Rl ULFLQ LV WKH SXULILHG SRZGHUHG
IRUP DQ DPRXQW WKH VL]H RI D SLQKHDG FDQ NLOO DQ DGXOW > @

%LRORJLFDO &PSQWR PV &RQWDPLQDWLRQ

$QWKUD][ 9RPLW GLDUUKHD QDXVHRV )BKUGMDNH |IORXU
VIPSWRPV

S5LFLQ 9RPLW GLDUUKHD| )RRG@UXWEDD\HG RQ

'"HK\GUDWLRQ VHL]XUHEXIIHW %HHU EUHZHU\
+\SRWHQVLRQ

6KLJHOOD 9RPLW GLDUUKHD FUDPBGERBH)WYHFWLRQ RI
PXFXV VWRRO VXSHUPDUNHW

&ORVWULGLX®RPLW K\SHU VHFUHWIDRQW IRRGUYRXWDXUDQW
&U\SWRVSRUNMGYWMHP VKXW GRZQ 9RARWXOQDXWPHD 6SUD\
$EGRPLQDO 3DLQ )HYHRQWR SURGXFH VXSHU
PDUNHW

6D[LWRI[LQ /XQJ SDUDO\VLV 'HDWK EfLQVSKSUD|HG DV
DHURVRO LQ|SODQHYV

&RPSRXQG +\SRWHQWLRQ 38HLSPUHG IRRGV
6RGLXP '\VU\WKPLDV 5HVSLUDWRMMYWMBSOD\ )UXLW
ORQRIOXURDFHWDWH -XLFHV

7DEOHRRG DQG :DWHU %LRWHUURULVP $JHQWYV

ORVW V\PSWRPV DVVRFLDWHG ZLWK LQJHVWLRQ RI ULFLQ PDNH D SHUVRQ
EHOLHYH WKH\ KDYH IRRG SRLVRQLQJ RU D IOX VR WUHDWPHQW ZRXOG EH
GHOD\HG DQG GHDWK VRRQ IROORZV

$ QRYHO LGHD RI XVLQJ ULFLQ DV D WHUURULVW SORW LQYROYHV WZR SRVVLEOH



&LWDWIBRMQ/RXLV %: JRRG %LRWHUURULVP GRALRWHUURU %LRGHI

3DJH R

6D[LWRI[LQ SURYLGH ZDWHU VHUYLFHV WR PRUH WKD
EOl WKHVH I/H/WHPV UHSUHVH |_Ifl/ WK

6D[LWR[LQ LV D GHDGO\ WR[LQ W\suigéjé Hﬁéﬁﬁik@vﬁﬁ/ FUMK WKDW KD

DEVRUEHG KLJK FRQFHQWUDWLRQV Rl UHG WLGH KDUPIXO DOJDH EORRP
LV UHVSRQVLEOH IRU LVRODWHG GHDWKYV DUBNVNVRGXBEWLRR[RE SRRYRXYQOGJ Z KHHRX O
FRQWDPLQDWHG VKHOOILVK SDVV XQQRWLIENE® QWW RFWHK RN RFD® VXE SFOU 3XPIH Y WIDM L
DUH DOVR D VRXUFH RI VD[LWRJ[LQ UHDFK WKRXVDQGV RI $PHULFDQV XQGHWH|

L 7KH ODFN RI HIITHFWLYH DQWLG

6\QWKHVLYV RI VD[LWR[LQ IRU D WHULXI?:lXQVIQV S € B %GPHE(%?—('B%%\JH/%%LV\Q‘QNKLV

GLQRIODJHOODWHY LQ D UHPRWH RU XQGHUJURXQG PDULQH ZDWHU VRXUFH 2QFH
DGHTXDWH WR[LQ LV SURGXFHG LW FD i *{ \iléUVHG E\ DHURVRO LQWR

DLUSODQHYV WUDLQV RU EXVHV %UHDwf‘ﬁ?Qé WAV R®o FDXVHV sDuDO\WLV LQ wk
OXQJV ZKLFK OHDGV WR GHDWK E\ DVSK\[LDg |UHH VRFLHW\ ZLOO DOZD\V KDYH H[SR)

$V D WDVWHOHVV FRORUOHVYV WR[LQY‘wb%@\l\g\?Fg}g\%{/@iVﬁ?ﬁ@gpﬁ&-é%m@vgo;\ggag@aﬁsﬁw
If

LQ WKH V DQG XVHG LQ D FDSVXOH
SLORWV $ WHUURULVP SORW RI VSUD\L&JIRWKHY §ﬁ'ﬁ)\/‘ﬁzD\D|i'=i\‘\)<\P\0'(/L,FB(%\SDLGWEHV':'
UHDOLVWLF DQG GLIILFXOW WR GHWHFwWP ‘évtﬂkﬂz*tb

W% \%L \Wp vB R Rk B v VXK

WHVWLQJ LV WKH RQO\ NQRZQ PHDQV RI %W@W\JJ*& D& phpe HbW Vpap W
WKLV WLPH KDYH QRW HHQ WDN Q WR IRUHVHH KRZ W

IRRG VXSSO\ VDIH IRU DOO $PHULFDQV
6RGLXP ORQRIOXRURDFHWDWH
HIHUHQFHV

$ SRWHQWLDO WHUURULVW DJHQW ZLW?( OLWWOH FRQVXPHU DZDUHQHVV LV V
PRQRIOXRURDFHWDWH RU &RPSRXQG WS 16V LHQEK HPREWYD FRPPRQGLHQFH D
VROG DV D SHVWLFLGH IRU URGHQWYV DQG“#WF@WWPP@VW@#P 9@;:’5‘ FH D|9\93 7THFKQR
FRORUOHVV RGRUOHVV DQG OLJKWO\ zDWHP HFVR MHF‘HQ DM RN HER KRR
WKH IRRG VXSSO\ 7KH &'& GRHV QRW LQGLﬂ“BV\?ﬁEB ? é‘ﬁﬁ%PR‘?J\(rEIS'B Fo/RVH P R R'U L
VRGLXP PRQRIOXRURDFHWDWH IRU GLDJQRV?@E@@_ O'RR)?% ﬁ_‘% Sﬂ‘(‘é\@%&@;}i&% -
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&HQWHU IRU 'LVHDVH &RQWURO DQG 3UHYH§ DQG GHVWDELOL]HV WKH OLSLG EL

5HSHDWHG ORZ GRVH H[SRVXUHV FDQ EH )DWDO DER@W DNRELFRI WK LW¥HRWHUM-DROJ "LVH
YHU\ GDQJHURXV IRU WHUURULVP VFKHPH%638OLQLFDO HIIHFWV GHYHORS
PLOXWHV WR KRXUV DIWHU H[SRVXUH EXWP PDODQVNEHSFHODWKE BWRIOREURWWILQ RI FD
KRXUV 1R NQRZQ DQWLGRWH LV DYDLODEOH DFFRUGLQJ WR WKH &'&

Q

+HLVL(J 5LQVLQJ YHJJLHV ZLWK ZDWHU

&RPSRXQG LV PDQXIDFWXUHG E\ DYRRUEP$FIBOFRR SR ROHWRWHU 1RYHPEHU LV\
$ODEDPD GHVSLWH LWV EDQ LQ WKH 8 6 LQOHUL]|jb33R.|U<%\/V W R, RWXdLW F RRPQWURBPNYRSD)Y
LQ D SRZGHUHG IRUP OLNH WKH RQH IRXQG hQvddlhdb\s eV Rk\ORERPLreREURVL

+XVVHLQ V FKHPLFDO WHUURULVP ODE FRLQ’W)L@I—X"IERW HWROW $OKWH HOWLY zLMRK JDVW
DGGLWLRQ H[SRUWHG EDQQHG SURGXFWVHGERQWRSDXWK LWRDEHVIRXNQG- bIFUMKHRO ,PP

$PHULFDQ IRRG VXSSO\ 3URXG|$?7R’WJDGEG‘|GJU\9DOH -$ | O6RRCUDFPW HEE
SRLV
6HYHUDO PHWKRGV E\ ZKLFK &RPSRXQG xL8é W
DV D WHUURULVP DJHQW LQFOXGH DGGLQJ gRR Ry S Eﬁlevﬁé'ﬁzG\P‘f‘_’BUQ
UHVWDXUDQWV RU FDWHUHG HYHQWYV VWL LE Q\éy TYX LW M RYyEXQFLK
SDUW\ RU LOQOWURGXFHG LQWR WKH PXQLFLg‘g\g %B \%@1 %q,%ﬁ; MLMK?EERRU &RO IV
$ UHSRUW E\ &RQJUHVVLRQDO 5HVHD/FKDEH RY ERIQ NW DB 1§ 9%

$ IDLUOI VPDOO QXPEHU R/ ODUJH GULQENLQJ ZDWHU DQG ZDVWHZDWHU
XWLOLWLHV ORFDWHG SULPDULOI LQ XUEDQ DUHDV DERXW RI WKH VIVWHP

- NLRWHUURU %LRGHI 9ROXPH Kk .VVXH K
661 -%7%' DQ RSHQ DFFHVV MRXUQDO
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