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7KLV VWXG\ ZDV IXQGHG E\ WKH 86'$ )RUHVW 6HUYLFH 5RJXI
&RS\ULJKW HIFHSW IRU ZRUNV WKDW DUH DWWULEXWHG
&RYHU SKRWR 2DN DQG FRQLIHU IRUHVWY RQ WKH 5RJXH 5LYH
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7KH 5RIJXH 5LYHU 6LVNL\RX 1DWLRQDO )RUHVW IDFHV JURZLQJ
WKUHDWYV IURP ZLOGILUHV GULYHQ E\ LQFUHDVHG WUHH GHQV
PRUWDOLW\ GLVHDVH LQVHFW LQIHVWDWLRQVh’DQ(E]OBKZU)UPL(
FOLPDWH $V D UHVXOW IRUHVW IXHO OHYHOV DUH LOQFUHDVL!
-DAN/ HBR\ KDV RI

YRODWLOH OHYHO H SHUHQAH 1Q 6RXWHUR 2 LHIRQ

DVD IRV DQG B J
JRUHVW IXHO UHGXFWLRQ LV WUDGLWLRQD@Mpﬂ%@ﬁ%}G E\ ¥
ODERU )RUHVWU\ KDQG FUHZV XVH FKD L QVBZ&MCHR ob Xt RHE S
VPDOO GLDPHWHU WUHHV DQG EUXVK 7 H D RRWERMIES z QWU
WKH SLOHV ZKHQ FRQGLWLRQV DUH IDY R U DEGGHI WHSKOQG ) R
5HVIHOR 3LRVIPW7KURXJ KRXW
7KH SUDFWLFH RI EXUQLQJ KDQG SLOHV LVK¥YBPEHUHROSXUWXB VL Q
SUHVVXUH E\ UHJXODWRU\ DJHQFLHV 6P R NERTRAE P SHMRGITPARS \
SROOXWLRQ LQ WKH 6RXWKHUQ 2UHJRQ DL OVMNERKMBRRIL o\
PRQLWRUHG DQG DVVHVVHG IRU KHDOWK U M/ KF@J%;%WQ
PDQDJHPHQW DJHQFLHV KDYH DGRSWHG SHUTRET FULEH

ILUH DV SDUW RI WKHLU ORQJ WHUP PDQDJ%I-\I/QMBRQM}“\MR
PDLQWDLQ DFFHSWDEOH ZLOGILUH IXHO O HygikhWKrP H

7KLV IHDVLELOLW\ VWXG\ FRQVLGHUV WKH FXINJ RIS | BMEBv W K
FROQGLWLRQV LQFOXGLQJ WKH UDSLG LQFUHDVH LQ 'RXJODV I
PRUWDOLW)\ LQ UHFHQW \HDUV ,QFUHDVHG WHPSHUDWXUHV D
UHGXFHG SUHFLSLWDWLRQ FDXVH PRUH IUHTXHQW DQG VHYHU
GURXJKWV LQ 6RXWKHUQ 2UHJRQ 'RXJODV ILU WUHHV DUH

YXOQHUDEOH WR SURORQJHG SHULRGV RI ZDWHU VWUHVV ZKL
ZHDNHQ WKHLU GHIHQVHV DIDLQVW SHVWVDOG GlyERYHY +H

VWUHVYVY DQG GURXJKW FRQGLWLRQV FDQ D@D\@[}O{%MWHH

DQG H[DFHUEDWH WKH QHJDWLYH LPSDFW ViyRdHBMEKer-YYY WiRe V-
VXFK DV EDUN EHHWOH LQIHVWDWLRQV 7 K HRUSWXIEE ERF XXMV : GiH D

'RXJODV ILUV FRQWULEXWHYVY WR WKH D O U HRBQGHOKGAYHEH SD@HBMRQU H
ORDG 7KHVH GHDG DQG G\LQJ WUHHV FD Q IRHWKHIIMDRGZERNEWN H
DV SDUW RI WKH IRUHVW IXHOV UHG XFW L R QUMRNVWR\VASSRUMIMEEM £ (

TOGVEDSHY WUYIQ)
7KLV VWXG\ HYDOXDWHY WKH SRWHQWLDO E‘?‘?ﬁﬁ%&ﬁﬁ% WLQJ
LQQRYDWLYH PHFKDQLFDO PHWKRGV WR KD H

FRPPHUFLDO DQG QRQ FRPPHUFLDO WUHH Vel WK REWLRAV TR
SURFHVVLQJ RQ VLWH DQG RU WUDQVSRUW #RuwR&R@ PDUNHW

KW8BV WVRILFRU
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7TKRVH PHWKRGV LQFOXGH PDVWLFDWLRQ KDUYHVWHU IRUZD
OHQJIJWK EXUQ ER[HV DQG ELRFKDU SURGXFWLRQ 7KLV UHSI
SRWHQWLDO ELRPDVYV PDUNHWY LQ 6RXWKZHVW 2UHJRQ WKDW
ELRPDVV LQWR UHQHZDEOH HQHUJ\ DQG RWKHU ZRRG SURGXF\
VRPH UHFRPPHQGDWLRQV IRU WKH W\SHV RI DJUHHPHQWY DQCG
QHHGHG WR PDNH ODUJH VFDOH IRUHVW |IXHO UHGXFWLRQ ILQ
ORQJ WHUP 7KH 5RJXH 5LYHU 6LVNL\RX 1DWLRQDO )RUHVW 5¢
LQFRUSRUDWHY SUHVFULEHG ILUH DV D VWUDWHJ\ WR PDLQWL
IXQFWLRQ DW WKH ODQGVFDSH VFDOH HQVXULQJ WKH YLWDOI
ZDWHUVKHGY 7KH JRDO RI DOO IRUHVW IXHOV UHGXFWLRQ PH
WR UHGXFH H[LVWLQJ IRUHVW IXHO OHYHOV WR D SRLQW ZKHU
WR VDIHO\ DQG HIIHFWLYHO\ PDQDJH IRUHVW IXHO LQ WKH ORC¢

7KLV UHSRUW JHQHUDOO\ GRHVY QRW HVWLPDWH WKH LQYHVWF
ZLWK WKH HTXLSPHQW GLVFXVVHG |IRU D EULHI RYHUYLHZ RI |
2UHJRQ VHH SDJH 5HFRJQL]JLQJ WKH LPSRUWDQFH RI WKHV
LPSOHPHQWDWLRQ , SURSRVH D IROORZ XS ZRUNVKRS GHVLJC
SXEOLF ODQG PDQDIJHPHQW DJHQF\ REMHFWLYHYV

7KH ZRUNVKRS ZLOO SURYLGH D FRPSUHKHQVLYH RYHUYLHZ R
HFRQRPLF FRQVLGHUDWLRQV LQFOXGLQJ

e 83QLW GHQVLW\ DQG VORSH VWHHSQHVV UHOHYDQW WR WUH|

e 6LOYLFXOWXUDO SUHVFULSWLRQV IRU ELRPDVV DQG FRPPHL

e 6WUDWHJILHV IRU KDUYHVWLQJ DQG XWLOL]LQJ GHDG DQG G
KHDOWK DQG ZLOGILUH ULVN UHGXFWLRQ

e $SSURDFKHV WR KDUYHVWLQJ DQG PDUNHWLQJ D YDULHW\ R
LQFOXGLQJ SXOSZRRG SRVW DQG SROH ILUHZRRG DQG PD!'

e 2Q VLWH ELRFKDU SURGXFWLRQ WR HQKDQFH VRLO KHDOWK

e (IILFLHQW JULQGLQJ DQG WUDQVSRUW RI ELRPDVV WR %LRP
XVLQJ SXUSRVH EXLOW WUXFNV DQG WUDLOHUYV

e 8VH RI EXUQ ER[HV IRU ELRPDVY LQFLQHUDWLRQ LQ UHPRWF

7KLY SURSRVHG VHVVLRQ DLPV WR HTXLS ODQG PDQDJHUV ZLYV
GHFLVLRQ PDNLQJ DURXQG ODQGVFDSH VFDOH UHVWRUDWLRQ
FRPPHUFLDO XWLOL]DWLRQ VWUDWHJILHYVY 8OWLPDWHO\ WKLV
DGYDQFLQJ DFWLYH IRUHVW PDQDJHPHQW SUDFWLFHV LQ 6RX\
DUH LQWHUHVWHG LQ SDUWLFLSDWLQJ LQ IXWXUH ZRUNVKRSV
FRQWDFWPRHNIWUR\ #DRO FRP
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2YHU WKH SDVW GHFDGH 6RXWKHUQ 2UHJRQ V IRUHVWYV KDYH
SDUWLFXODUO\ FRQFHUQLQJ GHDG DQG G\LQJ WUHHV GURXJK
LQIHVWDWLRQV 6WUHVV GXH WR GURXJKW DQG KHDW EHFDPH
FKDOOHQJHV LQWHQVLILHG RYHU UHFHQW \HDUV 'RXJODV ILU
VLIQLILFDQWO\ DIIHFWHG ,Q DHULDO VXUYH\V FRQGXFWH
86)6 UHYHDOHG DSSUR[LPDWHO\ PLOOLRQ DFUHV ZLWK WU
2UHJRQ GDPDJH ZzDV DWWULEXWHG WR LQVHFWY GLVHDVH G|
FDXVHV 2UHJRQ ,QVHFWY FDXVHG DOPRVW DOO RI WKDW
DFUHV DOWKRXJK UHVHDUFK VKRZV WKDW LQVHFWY XVXDOO\
WUHHVY WKDW DUH DOUHDG\ VWUHVVHG E\ RWKHU IDFWRUV VX

% \ WKRXVDQGV RI 'RXJODV ILU WUHHV WKURXJKRXW -
GXH WR WKHVH FRPSRXQGLQJ IDFWRUV 7KH LQWHUSOD\ RI SU
WHPSHUDWXUHYVY DQG SHVW RXWEUHDNY KDV FUHDWHG D GHF(
WUHH GLH RIIV DQG DOWHULQJ WKH UHJLRQ V IRUHVW ODQGYV

5561) FXUUHQWO\ XVHV FRQWUROOHG EURDGFDVW EXUQLQJ D
NH\ VWUDWHJI\ LQ WKHLU ORQJ UDQJH PDQDJHPHQW SODQV WR
UHGXFH ZLOGILUH ULVNV 7KHVH EXUQV DUH PHWLFXORXVO\ S
IXHO ORDGY UHF\FOH QXWULHQWV DQG PLWLJDWH WKH SRWH

$ VLIJQLILFDQW REVWDFOH WR VDIH
LJQLWLRQ RI SUHVFULEHG ILUH
DFURVV BRXWKHUQ 2UHJRQ
ODQGVFDSHV DQG EH\RQG LV

WKH RYHUDEXQGDQFH RI IRUHVW
IXHOV 7KLV ZLGHVSUHDG
FKDOOHQJH FRXSOHG ZLWK WKH
XUJHQW QHHG IRU DFWLYH IRUHVW
PDQDJHPHQW DPLG

LQFUHDVLQJ ZLOGILUH WKUHDWYV
UHTXLUHV ODQG PDQDJHUV DQG
SROLF\PDNHUV WR FRQVLGHU
SDUDGLJP VKLIWV WR DFKLHYH
EXUQDEOH FRQGLWLRQV LQ
BRXWKHUQ 2UHJRQ 7KHVH
QHFHVVDU\ SDUDGLJP VKLIWV

DUH GHVFULEHG LQ 7DEOH

SDJHV 3KRWR ) OWHDGHG ILUERHJGDP DIHIQWHS$SS®GUIDWMOD@A 2 LHIRQ 3KRWR
B\ %:E 6FKIRHMUJ 86) 6
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ODVWLFDWLRQ ZzDV D ZLGHO\ XVHG PHWKRG IRU IXHOV UHGXFW
ODQG WUDFWYV LQ 6RXWKHUQ 2UHJRQ EHWZHHQ WKH ODWH |
ODQGRZQHUYV VWLOO XVH WKLV PHWKRG EXW SXEOLF ODQG PI
DQ\PRUH EHFDXVH RI FRQFHUQVY DERXW VORZ GHFRPSRVLWLRC

ODVWLFDWLRQ LQYROYHYV
PHFKDQLFDOO\ JULQGLQJ RU
VKUHGGLQJ YHJHWDWLRQ LQFOXGLQJ
VWDQGLQJ VPDOO WUHHV EUXVK DQG
ORJJLQJ VODVK LQWR VPDOOHU

SLHFHV ZKLFK DUH WKHQ VEFDWWHUHG
RQ WKH IRUHVW IORRU 7KLV SURFHVYV
UHGXFHV VWDQGLQJ IXHO ORDGV WUHH
DQG YHJHWDWLRQ GHQVLW\ DV ZHOO
DV ODGGHU IXHOV ODVWLFDWLRQ FDQ
EH XVHG WR PLWLJDWH ZLOGILUH ULVNV
ZKLOH DLGLQJ LQ HFERV\VWHP
UHVWRUDWLRQ IRU H[DPSOH WKH
UHGXFWLRQ RI LQYDVLYH +LPDOD\DQ
EODFNEHUULHYV $ | RUVIMG XQUYAHDWG Z W, P DVMFDURQ 3KRR FRXUMA R -DFN/ HBR\

ODVWLFDWLRRDUKHDGNLODEOH LQ PDQ\ VLIHV DQG FRQILIJXUDWI
PRXQWHG RQ HTXLSPHQW VXFK DV VNLG VWHHU ORDGHUV VPELC
EXQFKHUV DQG KDUYHVWHUV ODQXIDFWXUHUV VXFK DV )HFRQC
WUDFWRUV LQ WKH KRUVHSRZHU FODVV HTXLSSHG ZLWK OF
JHFRQ V WUDFWRUV DUH ZHOO VXLWHG IRU ZRUN LQ KLJK GHQ'
PDFKLQHU\ LV DGHTXDWHO\ JXDUGHG IRU IRUHVWU\ DSSOLFDW
SURWHFWLRQ IURP WKH IDFWRU\

([FDYDWBUN FRPPRQO\ XVHG IRU PDVWLFDWLRQ SULPDULO\ GX
LQYHVWPHQW FRVW DQG ZLGHVSUHDG DYDLODELOLW\ +RZHYH
DQG RU GLVDGYDQWDJHV ZKHQ XVLQJ H[FDYDWRUV IRU IRUHVY\
:KLOH H[FDYDWRUV DUH HIILFLHQW DW H[FDYDWLRQ OLIWLQJ
GHVLIJQHG IRU VSHFLDOL]J]HG IRUHVWU\ WDVNV VXFK DV PDVWL
LQ WKRVH DSSOLFDWLRQV

ODVWLFDWLRQ KHDGV DGG FRQVLGHUDEOH ZHLJKW RQ WKH HQ
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XVXDOO\ XVHG ZLWK WKH ERRP H[WHQGHG 7KLV FDXVHV WKH
SUHVVXUH DQG RIWHQ UHVXOWY LQ D GDPDJLQJ OHYHO RI VRL
GLIILFXOW WR FKDQJH WK H KHDE KIRQH GQU HBDWLRE® DQG RU IUD.
ZKLFK DUH FRPPRQ LQ BRXWKHUQ 2UHJRQ IRUHVWY 1DYLJDWL
IUDJLOH VRLOV FUHDWHYV VLJQLILFDQW VRLO GLVWXUEDQFH D
KDUYHVWHUV LQ FRPSDULVRQ H[DFW OHVV VRLO FRPSDFWLR
PDQHXYHUDELOLW\ DQG PDFKLQH EDODQFH 7KHVH PDFKLQHV
WUDFNV WKDW LQVWDOO RYHU WKH UXEEHU WLUHV WR IXUWKEF
HOKDQFH WKH DELOLW\ WR ZRUN RQ VWHHS VORSHV XS WR

6WHHS VORSHVY DUH D FKDOOHQJH IRU H[FDYDWRUV ([FDYDWR
WKH OHYHOLQJ V\VWHPV IRXQG RQ PRVW IRUHVWU\ KDUYHVWH
IRU ZRUNLQJ SURGXFWLYHO\ RQ VWHHS VORSHV 3URGXFWLYL)
HISRQHQWLDO UDWH DV VORSHV LQFUHDVH RYHU JUDGH

&RQYHQWLRQDO H[FDYDWRUV DOVR SRVH VRPH VDIHW\ FRQFH!
ZRUN )DFWRU\ LQVWDOOHG VFUHHQV RQ WKH HQJLQH DQG K\C
JXDUG DJDLQVW ZRRG\ GHEULV IURP HQWHULQJ DQG DFEXPXOI
DGHTXDWHO\ SURWHFWHG IURP GHEULV PXVW EH FOHDQHG RX

$O0O0 PDVWLFDWLRQ DQG PXOFKLQJ KHDGYVY UHTXLUH KLJK OHYH
FROQWLQXRXV KLJK IORZ UDWH WR EH SURGXFWLYH ([FDYDWRL
GHVLIQHG WR EDODQFH SRZHU ZLWK PXOWLSOH VLPXOWDQHR?
KHDGV UHTXLUH D FRQWLQXRXV KLJK IORZ UDWH WRIJHWKHU Z
SURGXFWLYH 8VLQJ PXOWLSOH PDFKLQH IXQFWLRQV LQ DGGL'
VLIQLILFDQWO\ UHGXFHVY WKH DYDLODEOH IORZ DQG SUHVVXU
SHUIRUPDQFH DQG SURGXFWLRQ

%RWK IRUHVWU\ KDUYHVW
IHOOHU EXQFKHUV DUH G|
ZLWK PRUH SRZHUIXO HQJ
DQG GULYHWUDLQ WR SUF
DGHTXDWH K\GUDXOLF 10|
SUHVVXUH WR SHUIRUP IR
WDVNV VXFK DV IHOOLQJ
RSHUDWLQJ SURFHVVLQJ
ZKLOH SHUIRUPLQJ RWKH!
PDFKLQH IXQFWLRQV

3KRR $QH FDYDWUZ IW D

P DVWMEDWRQ KHDG DWFKP HQW
3KRWR FRXUMX R -DAN/ HBR\
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([(l):DD\MFg/IZRleM ) \M?SF:-N P DOHXYHDELDN 0 HGXP YHU/DWBI | RU
1O W KWDUHDV YDURXV WULDIQV

, +1J KHUFRW (11 IFAAHQWRUERW

+%MWZSM HIEXODQG RUMMES |\ - v NG +UK U HDQG P HAXP

RSH.IDWU SUIRMRV

, GHDARUXLEDQ
/ HW SRZ HUXO LOWAJ DFHV DQG RU

&R(P[iDDm' “““D'U” 6P DOFRQILOHG VSDRHV| VBZ HURQ GHOW- IRz \P DAY RRGDQG
P DWMUDO RZ QHY/ VHQUWYH

DUHDV
* *

6NG6 7 HMBI MBRSHV XS WR [ IP IWAG SRZ HU RRGIRUP RGHIDWM

0 W“"’"UU JWDGH DFFHWME®I| QRWSLRGXPAYH 0 HGXP I XHORDGV DQG

DUDV IRUDL HWHHV VP DOGHEWY

) HERQO XGKICY ' LIEXOWMUDIQ VWMHS 3XL§(F\1\AH/R§XL@ ([ FHIIQWRUKLI K
ZUDARU VBSHY OU HWHHV VRP HZ KDWKLI K + UK GHMW I XHORDGYV
KL K GHQUW DOG GlLI EEXOWMULDIO

RWV
kOc IX (X%J3 ..l x 3AX AX.z

6ORSHVY DQG 6RLO O9RYWILWDWQRQ LV EHVW SHUIRUPHG LQ GU
PLQLPL]H VRLO FRPSDFWLRQ DQG GLVWXUEDQFH 5RFN\ VRLO |
UHGXFH SURGXFWLRQ IRU VRPH HTXLSPHQW W\SHV 6HOHFWLR
RQ VSHFLILF VLWH FRQGLWLRQV DQG SURMHFW JRDOV VHH 7D

&RVW &RQVLGHUDWLRQV

e 2SHUDWLRQD® ZIFOGHVYDQJH GHSHQGLQJ RQ HTXLSPHQW W\SF
JRU IXUWKHU GLVEXVVLRQ DERXW FRVW
e ODLQWHQDQFHD&RVWVYVXLSPHQW PDLQWHQDQFH PD\ EH UHTXL
ODFNV SURSHU JXDUGV IRU IRUHVWU\ ZRUN 5HJXODU PDLQV
KHDG LV DOVR UHTXLUHG GXH WR WKH FRQVLGHUDEOH ZHDL
e /DERU &R¥MMOOHG RSHUDWRUV DUH QHHGHG HVSHFLDOO\ IF

DQG SURMHFW VL]H

PDVWLFDWLRQ KHDGV

e 6XSSRUW (TXLBSNHQWLFH WUXFN LV XVXDOO\ UHTXLUHG WR V

HTXLSPHQW IRU QHHGHG PDLQWHQDQFH DQG UHSDLUYV
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(PHUJLQJ 7THFKQRORJLHYV DQG 7UHQGYV

e SHPRWH FRQWUROOHG&QPDWWEBWWBYY DUH EHLQJ GHYHORS
WKDW RSHUDWRUV DUH VDIHU LI WKH\ DUH IDUWKHU IURP ID
EUDQFKHYV 7R GDWH WKH\ DUH VRPHZKDW OLPLWHG LQ SHU
PDVWLFDWRUV DOVR LQWURGXFH QHZ VDIHW\ FRQFHUQV Z|
WKH HTXLSPHQW WKH\ KDYH PRUH GLIILFXOW)\ JDXJLQJ WKH
XQHYHQ WHUUDLQ RU RWKHU FKDOOHQJLQJ FRQGLWLRQV

e +\EULG (TXLSRHRPWLQLQJ PDVWLFDWLRQ DV DQ DWWDFKPHQ)
KDUYHVWHUV WRJHWKHU ZLWK RWKHU IRUHVW PDQDJHPHQW
DQG FRPPHUFLDO WUHH KDUYHVWLQJ PD\ UHVXOW LQ JUHDW

ODVWLFDWLRQ LV D FULWLFDO FRPSRQHQW RI 6RXWKHUQ 2UHJ
SDUWLFXODUO\ IRU WKH VPDOO ZRRGODQG RZQHU RIIHULQJ D
HITHFWLYHQHVY DQG HQYLURQPHQWDO VWHZDUGVKLS +RZHYH
EHKDYLRU DQG PDVWLFDWHG IXHOV IRXQG WKDW VKUHGGHG Z
WR IODPH DQG VPROGHU IRU ORQJ GXUDWLRQV .UH\H HW DO
PDVWLFDWLRQ IRU UHGXFLQJ ODGGHU IXHOV SUDFWLWLRQHU"
GHFRPSRVLWLRQ UDWH RI JURXQG IXHOV LQ WKHLU VSHFLILF |
IODPPDELOLW\ RI WKH UHVXOWLQJ JURXQG PDWHULDO

3KRR 7KH5RIXHS5LYHU6IMNA RX 1 DWRQDO RIMWGERXURH 8 6) 6
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7KH +DUYHVWHU )RUZDUGHU 6\VWHP VLPLODU WR D SURFHVV
LV DQ DGYDQFHG VXVWDLQDEOH DQG HIILFLHQW PHWKRG IRU
EXFNLQJ ZKROH WUHHYVY LQWR VDZ DQG RU YHQHHU OHQJWK OR
DOVR PRYH PDWHULDO WR ODQGLQJV IRU ORDGLQJ DQG WUDAQ"
HQYLURQPHQWDO LPSDFW 7KLV PHWKRG LV GHVLJQHG IRU VPI
IRU SUH FRPPHUFLDO WKLQQLQJ LQ GHQVH VLWHYV RU FRPPHUF
KDUYHVWHU IRUZDUGHUV FRPH ZLWK VRPH FRQVWUDLQWY SD!
FRVWY WKH EHQHILWY VXFK DV UHGXFHG HQYLURQPHQWDO LF
HQKDQFHG VDIHW\ PDNH LW D IDYRUDEOH PHWKRG LQ PDQ\ IRL
PHWKRG LV HVSHFLDOO\ XVHIXO ZKHQ VHOHFWLYH ORJJLQJ LV
PDLQWDLQ IRUHVW KHDOWK ZKLOH H[WUDFWLQJ WLPEHU

7TKH &7/ PHWKRG XVXDOO\ LQYROYHVY WZR PDFKLQHV D KDUYH?
DQG D IRUZDUGHU WR WUDQVSRUW WR ODQGLQJV ZRUNLQJ LQ
IRUHVW PDWHULDOV :KROH WUHH ORJJLQJ RQ WKH RWKHU KD
WUHHYV ZLWKRXW SURFHVVLQJ WKHP LQWR ORJV XQWLO WKH\ L
DW WKH ODQGLQJ DOORZV IRU DOO WKH ZRRG VODVK DQG EUD
GLVSRVDO DQG UHGXFHV ZLOGILUH IXHOV LQ WKH GHVLJQDWH
ORJJLQJ LQ 6RXWKHUQ 2UHJRQ LQFOXGLQJ RQ WKH 5561) LV
ZKROH WUHH ORJJLQJ PHWKRGV %RWK SULYDWH DQG JRYHUQ
KLIJIKHU SURGXFWLRQ UDWHYV DQG WKH ORZHU FRVW RI ZKROH

20! (..A0
,SHUVR RZQGIEEQ & SH U DR G/\VW HPYWHZDUGVURIMMHEWKH/0 OHG IR U
‘DWH&RPPLVYIDRQG561)$0HURM HFHAIX L WHKE Q QRIGRPP HUFLQ® P D O (
GLDPHWHKEHUFKWR HGXWKEHQVRW\[LVWLW D @M HG XWKEXLO GRX S
ZLOGILUH IXHOV 7KH PHWKRG ZRUNHG YHU\ ZHOO LQFOXGLQJ

$W ILUVW JODQFH &7/ ORJJLQJ SUHVHQWY VHYHUDO FKDOOHQ
KDUYHVWHUY DQG IRUZDUGHUY PDNH LW D VLJQLILFDQW LQYH
VPDOOHU RSHUDWLRQV $GGLWLRQDOO\ LW PD\ QRW EH DV HI
ODUJH VFDOH FOHDU FXWWLQJ ZKHUH VSHHG DQG YROXPH DU

+RZHYHU ZKLOH WKHVH FRQFHUQV DUH YDOLG WKH\ GR QRW
&7/ RITHUV 'HVSLWH WKH LQLWLDO FRVWYV DGYDQWDJHV LQ R
KDUYHVW ZLWK UHGXFHG HQYLURQPHQWDO LPSDFW PDNH &7/ I
PLQLPL]LQJ VRLO GDPDJH RSWLPL]LQJ ZRRG XWLOL]DWLRQ D
ORJJLQJ SURYHVY WR EH DQ LQYHVWPHQW WKDW SD\V RIIl ERWK














































































