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K\ 6RODU

6RODU SRZHU LV HVVHQWLDO
FRPEDW FOLPDWH FKDQJH DQCas
KHDOWKLHU HQYLURQPHQW

&UHDWLQJ D

6RODU HQHUJ\ LV EHWWHU IRU W
IRVVLO IXHOV

%XUQLQJ IRVVLO IXHOV LV D PDN
JUHHQKRXVH JDV HPLVVLRQV § (
DVVHVVPHQW RI FRDO FRPEXVWL
HPLVVLRQV DV KLJK DV JUDPV
GLR[LGH &2 HTXLYDOHQW SHU
ZKLOH QDWXUDO JDV HPLWYV J
SHU NLORZDWW KRXU -Q FRQWU
SKRWRYROWDLF SDQHOV SURGXF
JUDPV RI &2 HTXLYDOHQW SHU N

e 6RODU SDQHOV JHQHUDWH H
IXHO LQSXW 7KH\ UHTXLUH
PHDQLQJ QR FDUERQ GLR[LGE
QR GDQJHURXV DLU SROOXW

e 6RODU HQHUJ\ LV DYDLODEO
WKH 8 6 DQG LV LQFUHDVLOQX

e 6RODU LQVWDOODWLRQ LV M}’\
VRXUFH RI MREV WKDW FDQ ol
LOWHUQDWLRQDOO\

7KLV ORZHU UDWH RI JUHHQKRXV
PHDQV OHVV FOLPDWH FKDQJH K
WR SURWHFW XV IURP JUHDWHU
KHDW H[WUHPH VWRUPV IORRGL
UDQJHV RI LQVHFW ERUQH LOOQ!

DFWTVVKIEFJH LPSDFWV RQ KI
(QYLURQPHQ

OLQRULW\ DQG ORZ LQFRPH FRPP
EHQHILW WKH PRVW IURP UHSODI

-Q VKRUW VRODU HQHUJ\ LV I
WKH FOLPDWH RXU KHDOWK I

$ +HDOWK\

6RODU HQHUJ\ DOVR UHGXFHV
SROOXWLRQ

&KRRVLQJ VRODU RYHU IRVVL(

b
&RDMYRLGYV HPLVVLRQV RI S

PHUFXU\ VXOIXU GLR[LGH Q
RWKHU GHDGO\ SROOXWDQW DW. F

EXUQLQJ FRDO b 7KHVH SROA QWV AAAAA
FDUFLQRJHQLF WHUDWRJHQLF RU RWKHUZLVH

KDUPIXO WR KXPDQ KHDOWK DQG GHYHORSPHQW
>LL@ >LLL@

JUDFNHG TDAMRLGVY DGGLWLRQDO ZDWHU DQG DLU
SROOXWLRQ GXH WR FKHPLFDOV XVHG LQ WKH
IUDFNLQJ SURFHVYV DV ZHOO DV GDQJHURXYV
VXEVWDQFHY H[WUDFWHG IURP XQGHUJURXQG ZLWK
WKH PHWKDQH JDV

il iiE* ;NABa NE“/E;péé
apA'az /g ;EEE0

VRXUFHV ZLWK FOHDQ UHQHZDEC

e )RVVLO IXHO HIWUDFWLRQ DQG
PRUH OLNHO\ WR RFFXU LQ ORZz
FRPPXQLWLHV DQG YXOQHUDE
H[SRVHG WR KLIJKHU OHYHOV R
HPLVVLRQV WKDQ WKHLU PRUH
FRXQWHUSDUWYV

e 'LVDGYDQWDJHG FRPPXQLWLHYV
UHVRXUFHV WR FRPEDW WKH KI
HQYLURQPHQWDO EXUGHQV RI
H[WUDFWLRQ DV ZHOO DV VXEV
FKDQJH UHODWHG ZHDWKHU H['
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+RZ 'RHV ;W :RURRODU DQG WKH

7KHUH DUH WZR W\SHV Rl VRODU WHFKQRORKHMRODWRHIHWYRUDIRWHUY D ZLGH UDQJH R
HOHFWULFLW\ IURP LQVWDOODWLRQ DQG PDQXIDFWXULQJ

GHYHORSPHQW DQG UHVHDUFK
e BKRWRYROWDSFQHOY DUH PDGH RI VHPLFRQGXFWRU

PDWHULDOV :KHQ VXQOLJKW KLWV WKHLY YX& PR Rk MW HYB P I ¥ERYW U KIP® OR\V

JHQHUDWH DQ HOHFWULF FXUUHQW 39 SD Q@Y Pildk ¥WHQldHR BQ wkDQ FRPSDOQ
PDQ\ GLIIHUHQW VFDOHV IURP LQGLYLGXDQYRRHWREMDWRVOBKSW v DOPRVW WKUHH
VSUDZOLQJ ILHOGV RI SDQHOV FDOOHG VROPBUYRUPFSOR\HG LQ WKH FRDO LQGXVWU

e &RQFHQWUDWHG 6RODXAVBIRZUINIO&HFRBWLYH GHYWwkHYRODU HQHUJ\ LQVWDOODWLRQ FRVV
VXFK DV PLUURUV WR IRFXV WKH VXQ WR SURGXFa KHRMKHOKITKZWK LQ WKH LQGXVW

LV WKHQ XVHG WR ERLO ZDWHU SURGXFLQ4ROMUIDFRX®E WX§8HQRJ RI DOO HOHFWULF
D JHQHUDWRU WR FUHDWH HOHFWULFLW\ >hYs@ 63 SQD@WVV FDQ EH

LQVWDOOHG LQ SUHYLRXVO\ GHVRODWH EURZQILHOGV >Y@
DEDQGRQHG PLQLQJ ODQGV RU H[LVWLQJ WUDQVSRUWDWLRQ DQG
WUDQVPLVVLRQ FRUULGRUV WKHUHE\ SR EPNR \ W ﬂ LQJ R L \‘
WKHP LQWR SODFHV IRU SURGXFWLYH OR D &1 RQ - Q
JHQHUDWLRQ >YL@

7KHUH DUH PXOWLSOH RSWLRQV IRU SHRSO

6RODU SRZHU WHFKQRORJLHV DUH LPSURYNRDD - HFHUY D QAKAWKHU LW EH IRU \RXU KF
VWRUDJH DQG GLVWULEXWLRQ FDSDELOLWEKY D3HVVQRUHDRAEXQ LW\

D.KRPHRZQHU \RX FDQ LQVWDOG
,QFUHDVLQJO\ $HRt GDEQ fhivounc oo
I[UHTXHQWO\ EH VROG EDFN WR WKH C
6RODU SRZHU LV EHFRPLQJ LQFUHDVLQJO\ ' R%W E%EBQRCPL%VWDOOLQJ VRODU SD(
DFFHVVLEOH WKURXJK LQFHQWLYHV DQG D ?5 qﬂ LR%EXH WRJRYHUQPHQ
BULFHV IRU 39 SDQHOV FRQWLQXH WR IDOQP DQG DUH UDSLGO\
EHFRPLQJ FRPSHWLWLYH ZLWK WUDGLWLRJDVBQARVVYRE PAHO¥QBERPHLWR bQVWDOO SKRV
PDUNHW IRU JUHDWHU GHYHORSPHQW KLIJK VWDUW XS FRVWY ODFN RI KRPH RZQH
ORFDWLRQ IRU URRIWRS VRODU \RX FDQ VW
* *RYHUQPHQW ILQDQFLDO DVVLVWDQFH OyNBDBWKHQHQINZDEOH
(QHUJ\ 7D[ &UHGLW ZKLFK DOORZV 39 RZRHUV WR WDNH D WD]

FUHGLW WKDW LV D SHUFHQWDJH RI WKHLUs k@ V MPLEGDWR FX\FBRKWYO EHPSYHUDWHG L
WR VXSSRUW WKH JURZWK RI VRODU HQHUMWRU@XJK \RXU XWLOLW\ FRPSDQ\ LI WKDW

* 6LQFH WKH FRVW Rl VRODU 39 KDV IDOOQESVVEL\FLSBWLA LQ D FRPPXQLW\ VRODU SU

\HDU ~[L@ SDQHOV RQ VXLWDEOH ODUJHU URRIWRSV
2YHUDOO WKH SULFH RXWORRN IRU VRODU HFHEFHAUR-BY RKWSDUWPHQW EXLOGLQJV
WKHQ DOORZV \RX WR EX\ D VKDUH RI WKH
UHFHLYH D FUHGLW RQ \RXU HOHFWULF EL
RI WKH HOHFWULFLW\ SURGXFHG >[LL@
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(QYL | 6 BQDY 3R
3650V &RQFOXVLRQUEEEQGE BHGH:
KWWS™ ELW ITOI00
7UDQVLWLRQLQJ WR FOHDQ VDIH UHQHZDEOH HQHUJ\ LV QRW RQO\

SRVVLEOH EXW HVVHQWLDO WR SUHYHQWLQJ>FDV@L YD WR RIQD/ODER G DUUREWLERKWQV XV  7KH
DQG XQWROG KXPDQ VXIIHULQJ IURP WKH HITHFWYXWWBEO LPIDIW B \F RIBQOIAD

e 7KH FRVW RI UHQHZDEOH HQHUJ\ LV GHFOLQLYQl D& PERULONHWAVQBXWWWHN 'DWD  S5HVHDUFK D
DQG FRPSDQLHVY LQFUHDVLQJO\ WDNH DGYDRWWSH EILWFEQ REKHSPRI
VFDOH

e 7KH WUDQVLWLRQ WR VRODU SRZHU DQG R\/\&Iﬁ_r[I@ IREYREV RI FOHDQ
UHQHZDEOH HQHUJ\ DUH JRRG IRU KHDOWK JRRG IRU WKH FOLPDWH

DQG JRRG IRU VRFLHW\ >[@ 6RODU —QYHVWPHQW 7D[ &UHGLW )LQDC
DQG 7D[ 6(-$% $FFHVVHG RQ $XJXVW

—Q OLJKW RI WKH FOLPDWH HPHUJHQF\ zH DWW \WAEW DRV 1&B&RFLDO

5HVSRQVLELOLW\ FDOOV IRU D UDSLG WUDQVLWLRQ WR FOHDQHU

KHDOWKLHU FDUERQ IUHH VRXUFHV Rl HQHUJ\L@ 'LVWULEXWHG *HQHUDWLRQ 5HQHZDEOH
&RVWV 1DWLRQDO 5HQHZDEOH (QHUJ\ /DERU
"HSDUWPHQW RI (QHUJ\ ODUFK

6 R X U F H V KWWSV ZzZZ QUHO JRY DQDO\VLV WHFK OFRH

>[LL@ &RPPXQLW\ 6RODU 6RODU 8QLWHG
>L@ -3&& :RUNLQJ *URXS -——- OLWLJDWLRQ RH&OHPRWH EWNWEM ZZZ VRODUXQLWHGQHLJI
$QQH[ —— OHWULFY DQG OHWKRGRORJ\ 7DEOHNKH-LVVXIFPYVWVWRRRONW LW\ VRODU
RI VHOHFWHG HOHFWULFLW\ VXSSO\ WHFKQRORJLHV J&2 HT N:K
KWWSV 7Z7ZZ LSFF FK VLWH DVVHWYV XSORDGYV

DU BDQQH[ LLL SGI *HWFBZ,JQY ROYHG

>LL@ /RFNZRRG $0DQ :HONHU +RRG ULVWH E{K IQ\%
R IURP WKH KHDOWK H
DQG *RWWOLHE %DUEDUD &RDO V $VVDXOW’{I{ V}S}% EOE%\%/ DUNOHGV\k/JHSV WKDW UaVWRl
ir\j\/\\\//VLSFLESV\\/I IOR\U 76VR]"::I__\I?O SHVSRQVLELOLWA V VZLWFKLQJ IURP IRVVLO IXHOV WR
' UHQHZDEOH HQHUJ\ VRXUFHV OLNH VXQ ZDW|

>LLL@ *RWWOLHE %DUEDUD DQG '\UV]ND /DUYRDOHPRR 'PBWKN BRRXW ZKDW \RX FDQ GR VH|

'DQJHURXYV 3K\VLFLDQV IRU 6RFLDO 5HVSRQVIZELDY W R Y P BIUXD-W\EKHDHOQWK D Q G
KWWS ELW O\ 0O-)$K.

Ly 4 ERXW 6RODU 9ROWDLE DOG 6ROD 2 %H FDEg\EHFRPH D PHPEHU RI 3K\VLFLDQV
> @)% $ Q U5 I§/% 8["\” —I \RX VKDUH RXU JRDO RI

KWWS 7Z7Z7Z JRVRODUFDOLIRUQLD FD JRY VRORHBEQVI%‘HYR'PWK% .ﬁJDYHVW WKUHDWY SOHD

XV Wz svU RUJ
>Y@ *RRGERG\ 6WHYH %XLOGLQJ 6RODU 3URMHFWYV RQ
%URZQILHOGV LV +DUG :RUN %XW 7KHUH V ODVVLYH
8SVLGH WR *HWWLQJ -W 5LJKW *UHHQ7HFK OHGLD - X0\
KWWS ELW O\ Z 9 &2
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