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© HORP H\R WH 6SUQ DMXHRI $$$/* DGV : H DUH GHDIKWG VR VKDUHVRP HH HP SOU Z RUINZ IMIQ WH I HTE Rl $SSTHG

/ LQIXIMAEV [LRP RXUIHERZ JUDGXDM WXGHQW 2 XUQHZ VBMWAUFRQVMA RI DQFDWAI RUHV IQ WLV HGMRQ — LOVL KWXOLHVHDURK
WHYLHZ VRI UHBIYDQALHVRXUFHY WHQGLQD VRSIEY FUHDWYHO FUMEDOH GPWRQV DQG SURIHWMRQDOGHYHBSP HOMXIJHWRQY $VFR
HGLMRWYY MW RXUSUYIBU H DQG KRQRUVR JXIGH\ RX WLRXJIK WLV HGMRQ E\ RITHUQI DJ@P SVH LOWR WH GLYHUH YRIEHV DQG QDULDWYHV
WKDVWKDSH RXUILHGE | URP WH J LDGXDWM WX GHOWSHY/SHRWYH

) RURXUI HDWUHG DUAFGN Z H KDYH DQ LORIHGIE®! LDQIH Rl LHBIYDQWRSLEY VR VKDUH 7R WBUAIKLY MXH Z H EHILQ Z WK D FUMFDO
H DP LODMRQE\ -HUWY 5RP HR-U RQ 4 XHHU1 HAURSRDAEV 1Q ( GXFDARQ DQG WH 3RMAFVRI ( LDVXUH 7KH BLBIQAQ] Rl 4 XHHUDQG
7UDQVEFKROW/ IQWH (DRI $QW/ * %74 3RTAHVIQ$FDGHP ID -Q WKLY DUAE®! -HUY 5RP HUR -U FDQ VR DIMAQARQ WH VL VWP LE
HIDVXUH Rl TXHHUDQG WDQV YRLFHV 1Q DFDGHP LD WILRXJK KLY @/HG H SHUHQRH :  H FRQAQXH Z M D UYHAQ) SIHFHE\ (VXD HWDOLQ
WHUGMXWRQRQ ( QKDQAQI FXGXIDOKHP DWDQG/  Z UMQJ WIRXJIK YIXDOUHDON @MDY VP XOMRQ  7KH DXWRU/ SURSRVH

1P SRUBQUWMDWILHV IRULP SGP HQAQJ D YILXDODMUDY WP XOMRQ VXFK DV HQUXUQI WH VP XOMRQ L DXWHQAE DQG
HP SKDV] LQJ DPWYH FRADERUDVMRQ

7WDQVMRQLQ) VR RXUUHVRXUPH LHYLHZ V 9LPVRUS GHGD\ R Z DOV XV WURXJIK $ 3WDPWFDG XIGHERRN I RUBVWGHQW 1Q $ SSTHG / LQU XIVAEY
( GXFDARQ DQG7( 62/ E\ . HMMBIUDQG &DVDO 0 RUHVSHALIED® WH DXWRURYHWYLHZ VV HDFK FKDSWIUDQG SURYIGHV NH

VENHDZ D\ V UHBIYDOQWR WH J LDGX DM AXGHOWH] SHUHQRH -Q RXUQH WHVRXUFH UHWIHZ. * DID 2 INDZ D VKDUHV WHUVBNH RQ 6HFRQG

/ DQIXDIH5HHDUAK 0 HMRGR®J\ DQG' HMIQE\ 0 DANH DQG* DW 7KLV UHYIHZ SLRYIGHV YDOXXDE® QI RIP DMRQ RQKRZ WH
ERRN VXSSRUN UHDGHW LQ GHYHBSIQI DWRQJ P HWRGREJ IFDOXQGHUAMIQGIQU R IHVHDURK 1Q $SSTHG / LQIXMARY

) RURXUKLI K@ KWG WHOQGIQJ VRSIFVDUAEG! 1 IAP D+DNP 0 RZ Z DOV XV WURXIK KHUDUAE®! ([ FXGHG DWKH 7DE®! + DDO RRG
$FHWEIQN &KD@IQIHVIRUO XMIP 3K'  6\VMGHQW DWS FDGHP IF &RQIHIHORHV  -Q WL GIVEXWIRQ WH DXWRUSIRYIGHV XV Z IW D

WP HO UHP LQGHUEDVHG RQ KHUSHURQDCH SHUHQFH R WH [P SRUBQAH RI FUHDWQJ) FRQIHUHQRHV Z KHUH HYHY. DAWWQGHH UHJ DUGBIMWY
Rl WHUGIHVY QHHGV RUPX@XUDCEDANI LRXQG |HHY WDWKH KDYH D VHDADVIKH \BE®I

XP SIQU VR RXUFUHDWYH FRUQHUVXEP DMMRQV Z HKDYH VE R Z RQGHUXCBRHW
HOWHV IRU\ RX VR HQW 0 DUN 6XEYDQ [ LWMBUHVHOW XV Z IW | RXUMKRUN
SIHFHV  $ 4 XHHQBGVIMRQDY  * UP DOIQ+DVO DGHDQ2 I1HU  %DG\ 1Q
7UXP SK DQG 7KH/L® WH+R® DQGWHS5SRWM  7KH DXWRUXVHV D YDUHW
Rl VWQME P DQHXYHUY VR VKDUH FUHDAWYH WRXJ KW<DQ\ DQ/ LWHQ EUQUIV XV
W &RQYHWDMRQV DQG &RQOHPURQV 7TKIRXIK 3RHW  WKRZ LQJ XVKRZ \R

XVHSRHW DV D ®IQV I RUH GFAQ) RQ HYHU GD\ FRQYHU/DMRQV DQG DVD
EUGIH EHVE HHQ $ SSTHG / LQU XIMAFV UHVHDURK DQG @/HG H SHUHQRH

) LQD® RXUQHZ VBMWMULRXQGVRI| Z WK SURIHVRQDOGHYHBRSP HOWQMIKW
IURP 6DP DK' X@RQ 1 DYLJIDWQJ WH3K' -RXUQH  7KH DXWRUZ DOV XV

WURXIK IQMIKWILRP KHUNRXUQH DV DQ-QMODARQDCBK ' 6\WGHOWDQG
SURYIGHV UHRP P HQGDWRQV | RUJUDGX DM WXGHQW VR VIXFFHHG DQG P DNH
WHP RWRI WH SURILDP

$VZ HI@B WURXIK WH SDIHVRI WLV WXH Z HUH\ HADIDIQ UHP LQGHGRI
FUMFDOMRXJ KVWDQG SHYSHRWYHV 1Q $ SSTHG / LQIXIMEY Z KIFK 1V HVSHAD®M
IP SRUBQWI LYHQ WH FXUHQWSROAEDCFTP D KHUH 1Q WH 8 QWG 6VWA 2 XU
SDUARSDARQ DV J UDGXDW WXGHQW LV QRWMERHG VR UHVHDURK RUFRXUAHZ RN
EXVDOR [QARVSHPARQ RQ WH QDW(LH Rl WH | lHG DQG KRZ Z H FDQ DOWAMYH
IRUDP RUH HTXIVBE®! SURI HFVWIRQDCHQYILRQP HQW: - H KRSH WHVH DUAFBN
UHVRQDWM Z IWK \ RXUH SHUHQFHY DQG SURYIGH YDOXDE®! LOMI KW | RU\ RXU
NRXUOH Z IWKIQ WH JUDGXDWM FROM W

7R FRQFOGH Z HG @\H VR H SUHW RXUJ UDWXGH VR WH DXWRYY UHYLHZ HYY
DQGWH$$$/ * 6& | RUNHUGHGIFDWRQ DQG KDUG Z RINLQ P DNIQJ WLV MVXH
SRWE®G! $VFR HGVRY/ Z HUHH AMWG VR FROWOXH EUQILQJ \ RX HQIDILQJ
FROMQWADWH GFW WH G\ QDP IE DQG HYHUHYROLQU | HG Rl $SSTHG

/ IQIXIMAEY : H®RN IR DUG VR KHDUQJ \ RXUIHHGEDAN ViXJJHWMRQV DQG Rl
FRXUH \ RXUFRQMEXWRQV | RUIXWUH DAXHV

+DSS\ UHDGQ

© DP UHIDUGV
+HROZ D$Z RSHW 6DUDK +RZ DUG 51ENH / DINQ + DUUHAR OX® DQG 0 LQIKXL
6XQ
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4 XHHU1 HRLIRSRMFV LQ ( GXFDMIRQ DQG VIKH 3ROMEV RI ( LDVXULH

HIY 5RP HR-U
8 QYHMWR 7H DVDWDQ$QRAR

~QWURGXFWLRQ

7KH UHFHQW VXUJH RI DQWL /*%74 ODZV DQG HGXFDWLRQDO UH\
7H[DV KDV LQWHQVLILHG WKH V\VWHPLF HUDVXUH RI TXHHU DQG
JHQGHUTXHHU UHVHDUFKHU - GR QRW VLPSO\ ZLWQHVV WKHVH ¢
~QGHHG WKH EDQV RQ GLVFXVVLQJ /*%74 WRSLFV LQ VFKRROV
DQG WKH FHQVRUVKLS RI ERRNV DQG FXUULFXOD DUH QRW DEVW
DWWDFNV RQ P\ HILVWHQFH P\ VFKRODUVKLS DQG P\ FRPPXQLW
RSHUDWH DV PHFKDQLVPV RI FRQWURO UHLQIRUFLQJ ZKDW $FKL
QHFURSROLWLFV WKH JRYHUQDQFH RI OLIH DQG GHDWK DQG P
HVWDEOLVK DQG HQIRUFH FRQGLWLRQV Rl GHDWK XSRQ SRSXOD\
OLIH )XUWKHUPRUH ZLWKLQ DFDGHPLD QHFURSROLWLFV PDQLII
DQG H[FOXVLRQ RI TXHHU DQG WUDQV VEKRODUV HIIHFWLYHO\ S
OHJLWLPDWH ZKRVH YRLFHV DUH VLOHQFHG DQG KRZ RXU LGHQ
DQG SK\VWLFDO GHDWK ZLWKLQ WKH DFDGHP\

$V WKH SROLWLFDO FOLPDWH JURZV LQFUHDVLQJO\ KRVWLOH Wi
GHHSO\ SHUVRQDO 4XHHU DQG WUDQV VFKRODUYVY DUH EHLQJ SX\
ODQG VFDSH ZKHUH WKHLU ZRUN WKHLU LGHQWLWLHYV DQG HYHC
6SDG JXUWKHUPRUH WKHVH FKDOOHQJHV UHIOHFW EURD(
DGPLQLVWUDWLYH YLROHQFH WKDW GLVSURSRUWLRQDWHO\ LPSL
UHLQIRUFLQJ LQVWLWXWLRQDO SUHFDULW\ 6SDGH

7KH :HDSRQL]DWLRQ RI /DQJXDJH LQ (UDVXUH

/IDQIXDJH LV RQH RI WKH PRVW SRZHUIXO WRROV XVHG WR HUDV}
/*%74 QDUUDWLYHY DUH VWULSSHG IURP FXUULFXOD HYHU\ WLP
SDWKRORJ ]HG DQG YLOLILHG LQ SXEOLF GLVFRXUVH DQG HYHL
VH[XDOLW\ DUH EDQQHG IURP FODVVURRPVY WKH PHVVDJH LV FOF
NQRZOHGJH LV XQZHOFRPH DQG RXU H[LVWHQFH LV H[SHQGDEOF

QRW RQO\ LQYLVLEOH EXW GLVSRVDEOH +DOEHUVWDP -QG
FHQVRUVKLS WKH\ DUH IRUPV RI HSLVWHPLF YLROHQFH VWUDWH
wWubDQV SHRSOH LQYLVLEOH DQG LOOHJLWLPDWH 3XDU ORU

QRW QHZ WR RXU FRPPXQLW\ FRQWLQXHV WR IUDPH WUDQV DQG
GHOLEHUDWH VWUDWHJ\ RI OLQJXLVWLF YLROHQFH WKDW IRVWH!
HUDVXUH %RUED

N—r

XUWKHUPRUH DV D TXHHU VFKRODU RI DSSOLHG OLQJXLVWLFV

VHHQ KRZ OLQJXLVWLF HUDVXUH PDQLIHVWY LQ RXU ILHOGV DQC(
DURXQG WKH FRUQHU :LWK JURZLQJ WKUHDWYV LVVXHG WKURXJK
JUDGXDWH VWXGHQWY UHVHDUFKLQJ TXHHU DQG WUDQV VFKROD
GHQL IXQGLQJ PHW ZLWK VNHSWLFLVP DQG VWUXJJOLQJ WR |
-Q FR QWUDVW ZH DUH RIWHQ WROG WKDW RXU UHVHDUFK LV WHF
WKDW UHLQIRUFH QRUPDWLYH LGHRORJLHYVY 7KH LPSOLFDWLRQ L
VFKRODUO\ LQTXLU\ WKDW RXU H[LVWHQFH LWVHOI LV VRPHKRZ I
FRQVWUXFWY DQG UHLQIRUFHVY QRUPDWLYH VH[XDO DQG JHQGHU
TXHHU LQGLYLGXDOV SRVLWLRQLQJ WKHP RXWVLGH RI ZKDW LV
. XOLFN
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7KH 3VI\FKRORJLFDO 7RO0O RQ *UDGXDWH 6FKRODUYV

6LIQLILFDQWO\ WKH FRQVHTXHQFHV RI WKHVH SROLFLHV H[WHQC
OLYHV -Q SDUWLFXODU WKH FRQVWDQW QHHG WR VHOI FHQVRU
LGHQWLWLHYV RU RXU UHVHDUFK ZLOO PDNH XV WDUJHWYV WDNHYV
WROO ODQ\ RI XV FDUU\ WKH ZHLJKW RI RXU ZRUN ZLWK D SURIR>
DELOLW\ WR VSHDN DQG H[LVW LQ WKHVH VSDFHV LV QRW DOZD\V

ORUHRYHU WKH SV\FKRORJLFDO EXUGHQ RI QDYLJDWLQJ LQVWLW
FRPSRXQGHG E\ WKH WKUHDW RI UHDO ZRUOG YLROHQFH -Q IDFV
YLVLELOLW\ LV D GRXEOH HGJHG VZRUG 7KH VDPH VA\VWHPV WKD\
VXEMHFW XV WR UHOHQWOHVV VFUXWLQ\ DQG DWWDFNV ZKHQ ZH
8OWLPDWHO\ WKH ODFN RI LQVWLWXWLRQDO SURWHFWLRQV OHD
ZKHUH ZH FDQ VWULYH OHW DORQH VXUYLYH

SHVLVWDQFH DQG WKH 3RZHU RI &ULWLFDO +RSH

'HVSLWH WKHVH FKDOOHQJHV UHVLVWDQFH LV QRW MXVW SRVVL]I
KRSH DV 3DXOR )UHLUH GHVFULEHV LV QRW QDLYH RSWLPLVP EX
YLROHQFH DV DQ LPPXWDEOH UHDOLW\ -W LV WKH EHOLHI WKDW
FKDQJH FDQ EH IRUJHG WKURXJK FROOHFWLYH DFWLRQ )UHLUH

JRU H[DPSOH - KDYH VHHQ UHVLVWDQFH WDNH PDQ\ IRUPV JUDG
GLVFULPLQDWRU\ SROLFLHV IDFXOW\ PHPEHUVY DGYRFDWLQJ IRU
ZD\V WR FKDOOHQJH LQVWLWXWLRQDO FRQVWUDLQWY ZKLOH FRQ
RQ JHQGHU DQG VH[XDOLW\ 7KHVH DFWV RI GHILDQFH PD\ VHHP \
FRQVWLWXWH D PRYHPHQW RQH WKDW DVVHUWY RXU OHJLWLPDF)
DFDGHPLD

6LPLODUO\ LQ DSSOLHG OLQJXLVWLFVY DQG HGXFDWLRQ UHVLVW
PHWKRGRORJLFDO DQG WKHRUHWLFDO LQQRYDWLRQ :H PXVW FR!
DQEDO\WVLV WR XSOLIW TXHHU DQG WUDQV YRLFHV DGRSW LQWHU\
GRPLQDQW SDUDGLJPV DQG FUHDWH VSDFHV IRU NQRZOHGJH SUI
LQVWLWXWLRQDO YDOLGDWLRQ 8OWLPDWHO\ E\ HPEHGGLQJ UHV
FKDOOHQJH VA\VWHPV RI RSSUHVVLRQ ZH EXLOG QHZ ZRUOGV ZKH!I

$ &DOO WR $FWLRQ IRU WKH $$$/*UDGV &RPPXQLW\

J)LUVWO\ RXU $$$/*UDGV FRPPXQLW\ LV LQ D XQLTXH SRVLWLRQ W
VWUXFWXUHVY WKDW HUDVH TXHHU DQG WUDQV VFKRODUV G6SHFLI
ILUP VWDQFH DJDLQVW DQWL /*%74 SROLFLHV DQG DFWLYHO\ ZRI
GLVFULPLQDWLRQ DQG HUDVXUH $GGLWLRQDOO\ ZH PXVW HVWD
RSSRUWXQLWLHVY WKDW SURYLGH TXHHU DQG WUDQV JUDGXDWH \
&RQIHUHQFHV MRXUQDOV DQG DFDGHPLF VSDFHV VKRXOG DFNQF
DGGUHVY JHQGHU DQG VH[XDO GLYHUVLW\ ZKLOH DFWLYHO\ HQJD
WKH VSUHDG RI DQWL /*%74 UKHWRULF

)XUWKHUPRUH VEKRODUV PXVW XVH DFFHVVLEOH ODQJXDJH WR F
SXVKLQJ XQLYHUVLWLHVY WR WDNH PHDQLQJIXO DFWLRQ UDWKHU
+ROGLQJ LOQVWLWXWLRQV DFFRXQWDEOH UHTXLUHV VXVWDLQHG ¢
FRPSO\ ZLWK SROLWLFDO VLOHQFLQJ WDFWLFV 8OWLPDWHO\ E\
SROLF\ FKDQJH DQG LQWHJUDWLQJ LQWHUVHFWLRQDO DQG LQFO
SHGDJRJ\ ZH FDQ UHVLVW HUDVXUH DQG ZRUN WRZDUGV D PRUH
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&RQFOXVLRQ :LOO $FDGHPLD 6WDQG :LWK 8V RU $JDLQVW 8V"

~Q VXPPDU\ WKH ODQGVFDSH RI KLJKHU HGXFDWLRQ LV DW D FUF
DQG TXHHU LQGLYLGXDOV LQWHQVLI\ DFDGHPLF LQVWLWXWLRQYV
$OWHUQDWLYHO\ ZLOO WKH\ DFWLYHO\ ILJKW DORQJVLGH WKRVH
SROLWLFDO SUHVVXUH DQG SURWHFW WKHLU HFRQRPLF LQWHUHV

8QGRXEWHGO\ IRU WUDQV DQG TXHHU SURIHVVRUY DQG UHVHDUF
K\SRWKHWLFDO LW LV DQ HYHU SUHVHQW UHDOLW\ 2XU LQVWLW X
WR UHPDLQ FRPSOLFLW LQ RXU VLOHQFLQJ —-I DFDGHPLD LV WUX(
OLEHUDWLRQ LW FDQQRW VHOHFWLYHO\ GHFLGH ZKLFK OLYHV D
WKH WLPH IRU DFWLRQ LV QRZ DQG WKHUHIRUH WKH TXHVWLRQ
RFFDVLRQ RU ZLOO WKH\ SHUSHWXDWH WKH RQJRLQJ KDUP DJDL

SHIHUHQFHYV

%RUED 5 - QMXULRXYV VLIQV 7KH JHRSROLWLFV RI KDWH DC(
%UD]LOLDQ SRODQYLXDIOHFU&ARBFXQLFDWLRQ

KWWSV GRL RUJ M ODQJFRP

%XWOHU -)JUDPHV RI ZDU :KHQ LVIBUMRIJWRRXNMEOH"

&DPHURQ ' . XOLFNDQJXDJH DQG ¥BPEDNQGCGWM 8QLYHUVLW\ 3UHYV

JUHLUH 3 3HGDJRJ\ RI WKH RBSWHY \DH)GE&G +HUGHU
+DOEHUVWDP 7KH TXHHU DUWXX\HDBIQXBHWYVLW\ 3UHVV

OEHPEH $ IHFUBRSROILMNWE&KOW XUH
3Xbu - . 7KH ULJKW WR PDLP '"HELOLWWNH BQD¥HWYV L®/N\VIOBEL\OL W
6SDGH 1RUPDO OLIH $GPLQLVWUDWLYH YLROHQFH FULWLFDC

'XNH 8QLYHUVLW\ 3UHVYV





























































