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beyond the obvious
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977 LV D UHVHDUFK RUJDQLVDWLRQ WKDW FUHDWHY LPSDFW

‘H FUHDWH LPSDFW WKURXHKVWLPXODWH UHQHZDO WHERXDODK WKH ZRUOGBV PRVWBY LQWHUQDWLRQDGO QHYV
LOQQRYDWLRQY DQG UHVHDRDFKOLHG UHVHDUFK PHDQLQJIXO SODFH WR ZRSUNMRYLGH DFFHVV WR WRS HJ|

FRRSHUDWLRQ
;1 [SVO XSKIXLIV [MXL SYV GYWXSQI\WWER KX STEVIWRVXW X | XLI JSYRHEXMSRPII*MBRWWLYGSQWEBRMIW XS KEMR

:88 MW SRI SJ )YVSTISW PIEHMRK X 1EZRRSE EMGWREV ¥ |[EOMRK WSPYXMSRW KSEHR YWV SAVBIWYMPEILXEWQSWX QVMERMRREXRM $REC TRIXES \MRW ERH VIWIEV
SVKERMWEXMSRW [MXL SZIV ]|EVV\YV@\EY\)@“\\(/MW|(;$N|§E%§'|VEP VIWSYVGIXLI HSVMPH MRIK BVEBEMASR IR XLI GSQQYVRMXQWWMVEMSXXMRH)YVSTIER VIWIEVC
VIWIEVGL ERH WGMIRGI FEWIH MRRAEXMER W MIX] HIJIRGI ERH WTERTPISIRBFSKY IEGH X88IVW HS QIERMRKXIMBNISERIFMIR )9 VIWIEVGL TVSKVE(
QYPXMHMWGMTPMREV] VIWIEVGL ERWIQMq;FSéQWl@X(S-NEMRNM/VVXQ/é 3YV G YWSPTMIRK MITFMKIRIXVE GLEPPIRKIW *3IRPER KSMD IPBYKIWX WMRKPI )9 VIWIE

LIPTW GSQTERMIW ERH WSGMIX] Xs[M}-@[Véﬁ:ﬁ_Kl\/ﬁRhf\/lRHYWXVMlW GSVRIVWXSRIW SJ :88 GYPXYVI EVI BN ERSFEERKIZERHQFIV SJ XLI )YVSTIER

XLIQWIPZIW XLVSYKL XIGLRSPSKMGEP ‘B&RREMBMNEMRW § VIWIEVGL ERH S YFIVRSSAPIE K] 6IWIEVGL ERH 8IGLRSPSK] 3VKERMWEX

GVIEXI WYWXEMREFPI KVS[XL NsprgR'lNE[V"S)ﬁ)\'&Yﬁ%XVI XLEX LIPTW GSQTERMIW VIRI[ XLIQWIPZIW EVI [IPP TPEGIH XS MRJPYIRGI XLI )YV
:88 MW E GSQTER] S[RIH F] XLI 7 XERH GEPHPMERRISZEXMSRW 3YV XST INTIVXW ERH MRRSZEXMSR TSPMG]

JEPPMRK [MXLMR XLI QERHEXI SJ XN IWMEWKNYWYICKY YE SRV MIGXLIR SYV TEVXRIVWS MRRSZEXMSR

%JIJEMVW ERH )QTPS]QIRX 3YV QSWXEMBETM¥ENMXR x: &YWAMRNsIM ¥ilyw:88 IREFPIW SYV GYWXSQIVW XS

XS GVIEXI MQTEGX ;I EPWS LEZI E MV ERI R W EREVEKEAEAWW MRRSZEXMSRW ERH INTERH XLIMV SHDG PRUH DERXW 977
:88 OEYRGL4EH XS LIPT YW GEVV] SFXWMRIW ¥ NrR th WRRKITEREXMSREP RIX[SVOW :88
XLl JIEVW XLIVI LEW FIIR QSVI XLERMRXBGREXWMEREEXMRIERMWEXMSR MR TEPT SJ
WXEVXYTW *MRPERHSW REXMSREP ©PRMPSKRY MR ERMXEKI ERH -
REXMSREP WXERHEVHW PEFSVEXSV] 1-/)7 MW TEVX SJ :88

*‘g
(R )
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&ROQWHQWYV

<HDU
'LEMV SJ XLI &SEVHSW VIZMI]
"Y3SW VIZMI]

:88 MR JMKYVIW

*MRERGMEP WXEXIQIRXW

2XU LPSDFW
7TSGMIXEP MQTEGX
3YV WXVEXIK] P

8LI IMKLX GLEPPIRKIW
/1] EGLMIZIQIRXW

2XU VXVWDLQDELOLW\
:88SW WYWXEMREFMPMX] TVMSVMXMIW
/1] EGLMIZIQIRXW MR WYWXEMREFMPM X]

6XVWDLQDELOLW\ UHSRUW
+IRIVEP HMWGPSWYVIW

)767 GSRXIRX MRHI\
JRZMVSRQIRXEP MRJSVQEXMSR )
7SGMEP MRJSVQEXMSR 7
+SZIVRERG|I MRJSVQEXMSR +

2XU LPSDFW 2XU VXVWDLQDELOLWWXVWDLQDELOLW\ UHSR

[EW E ]JIEV SJ GLERKI JS\
LEH QER] WYGGIWW WXSVMI
MRWXEFMPMX] MR SYV STIVI

:88SW MQTEGX EVMWIW JVS(
SJ GYWXSQIVW ERH WSGMIX
XLl MQTEGX SJ SYV [SVO GP

;1 TVSQSXI WYWXEMREF
FYWMRIWW ERH WSGMI;
;1 EPWS [SVO LEVH XS F
STIVEXMSRW MR E QSVI
HMVIGXMSR

;1 VITSVX SR XLI Ol]
XSTMGW JSV :88 MR
VITSVX
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<HDU “'-"T

5HVHDUFK DQG WHFKQRORJ\ DUH IXQGDPHQWDO WR DGYDQFLQJ
VXVWDLQDEOH JURZWK 'HVSLWH VLIJQLILFDQW FKDQJHV DQG Qi
FKDOOHQJHV LQ RXU RSHUDWLQJ HQYLURQPHQW KDV EHHQMY
\HDU Rl PDQ\ QRWDEOH DFKLHYHPHQWYV IRU 977 '

¥

&RQWHQWYV
'LEMV SJ XLI &SEVHSW VIZMI]
"Y3SW VIZMI]

188 MR JMKYVIW
*MRERGMEP WXEXIQIRXW
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%UHDNWKURXJK UHVHDUFK JLYHV ULVH WR QHZ
LOQQRYDWLRQV DQG EXVLQHVVHYV

$V Rl 977 KDV GULYHQ )LQQLYISLRSPSK] MW HIZIPSTMRK TEVXMGYPEVP] UYMGOR]

] FIGSQMRK
FRPSHWLWLYHQHVV IRU PRUH VER MR GV \EMDMRK BIQUGXVEXIKMG TEVX SJ JYXYVI [SVO EX :88

ODLG WKH IRXQGDWLRQ IRU QXPHBUYRXBVTSVEXI TSVXJSPMS MW FVSEHIV XLER -R
WHFKQRORJLFDO DGYDQFHPHQWSIRXUEN WU UBBQWW OMGOWXEVXIH XIGLRSPSK XEVXYTW
RSHUDWLQJ HQYLURQPHQW LV WXUEXOCHRQPRK ZILWRRSZEXMSRW ERH GSRXMR?

" VIWIEVGL ¥
PXOWLSOH FKDOOHQJHV IRU WIS STUNREZMERR [+ WS KL JYRHMRK JSV. XLIWI WXE " :
J)LQQLVK HFRQRP\ 7KLV RQO\ XIBEHUOMEEMSRERHIZIPSTQIRX IQTPS]QIRX EREE :
LPSRUWDQFH Rl UHVHDUFK DQGWXEQRWDVRLRQSDTYSHYGXMSR JEGMPMXMIW é
LV DFWLYHO\ SXUVXLQJ UHVHDUF-K WW& D&V XW GG WY DMIVSVXERX JSV :88 XS 5
WR J)LQQLVK LQGXVWULHY DQG INQUFYWWDNVERH MRRSZEXMSRW -R EHHMXMSR XS
FRRSHUDWLRQ LQ WKH ORQJ WWMRRMIMGERX MRGVIEWI MR XLI RYQFIV SJ ETT
HMWGPSWYVIW ERH WGMIRXMJIJMG TYFPMGEXM S Ra

SRI SJ XLI QSWX MQTSVXERX MRHMGEXSVW SJ
'SQQMWWMSRW XS :88 ERH MXW XYMWR{LGENW MReYIEQ¥IH MR

XLI TVSIMXEFPI JIEV MW MRHMGEXMZI § 3 \MRAY IE Wi EEX MM S5 T8WE 1 1X] GYP
VIGVYMXQIRX SJ E RI[ )3 [EW SRI SIy¥d SN Xxs XLEX SJ MRHYWXV] E R Has
MQTSVXERX WXITW JSV :88 PEWX JIEM, <8} | WHVEXIKL LBYOMIPH -R VIGIF
PEYRGLIH YRHIV XLI PIEHIVWLMT SJ;{& PR mM QO M BRYVH I G MW M S R
ERH JSGYWIW SYV [SVO ISV XLI YTGSQMRIMMEYW xi83xMW €7 MHI FYWMR
WXVSRK MRXIVREXMSREP EKIRG] LEBR&SFESY VY PWA/RS EWHGSOEW, wspy
JVSQ EFVSEH ERH :88 MW XLI QSWX WMK& NIMG RRFRY G TMIRXvSH v 1 s
)9 VIWIEVGL JYRHMRK MR *MRPERH $¥Y%EoMrRTAYXWiPO ERH XLI WXVE
HVMZI FVIEOXLVSYKL VIWIEVGL MR JMI® W VERKMRE XSSP yYTTSVX 881
UYERXYQ XIGLRSPSK] XS FMSIGSRS@l EppIRKIW P XLI QSWX HMJIMGYP
BLIVI EVI WMKRW SJ WXVSRKIV IGSRERNE KVSABLIZIVISRI ISV XLI TE
LS[IZIV XLIVI MW E HIPE] FIISVI XLM§ XBBRW R EX I RSk X L1 1Y XY VI
VIWIEVGL GSQQMWWMSRW -X MW MQTIVEXMZI XS WXVIRKXLIR
)YVSTIER WIPJ WYJIMGMIRG] ERH MRHIFTIREIRG! MR pAEd
QEXIVMEPW VIWIEVGL ERH XIGLRSPHKNBRA [ §BL Y MWQF SPHP]
WIMAMRK WYGL STTSVXYRMXMIW BIWIEVGL MR HYEP YWI

,W KDV EHHQ D SULYLOHJH

VXSSRUW WKH SHRSOH DW

WDFNOLQJ WKH FKDOOHQJH\
IXWXUH



977 DLPV WR FUHD;MIGMTEXIHI\XIRWMZIP]MR)9 TVSNIG

X VIGMTMIRX SJ ,SVM”SR )YVSTI J ,,

LPSDFW E\ VXSSRUWLAEIPIRKMRK QEVOIX WMXYEXMSR B\
FEP WMXYEXMSR LEW QIERX XLEX SY\ 9!

)LQODQGBV JURZVQ?}{VEXMSRW HMH RSX HIZIPST MR XLI HIV . DP YHU\ H[FLWHG DERXW.
RSSRUWXQLWLHV QSWX MQTSVXERX KSEPW MR MRGPYH WDNLQJ 977 DQG )LQODQG

GSQQIVGMEP FYWMRIWW ERH IRWYVMRK ¢ EXVLQHVY WRZDUGV JUR ZWk
[MXL GSQTERMIW DQG VXFFHVV 5

)RU 977 ZDV D \HDU RI FKDQ YV\‘X})\/E REFMPMX] ER:IV\\//VEMJILE]MI.E]\I\//IIGEEXR))((
VWUDWHJI\ SHULRG FDPH WR DjF? A {8
Vi

H 5 IEW -R TEVXMGYPE
977HUV UHORFDWHG WR PRGHU ﬁ ﬁ/ NTIVMQIRXEP JEG ,,

RK [IPP MR XLIMV [S _ ___ _ _ .

P SYV WYWXEMREFMPMX] [SVO MW X S
\XMSRW ERH MQTVSZI SYV S[R STIV
%I;k_i Iﬁ) j;)ﬁ\? TIVWSRRIP VIQEMRIH WXVSRA
Vv VITY SR LIPTW YW EXXVEGX I\TIVXW,

[IVI EPWS ZIV] WYGGIWWJYP MR VIGVYMXMRK MRXIVRE

IDFLOLWLHV LQ (VSRR DQG 97

\;l
3UHVLGHQW &(2 $QWWL 9DVDX‘§ET P
QHZ FKDOOHQJHV W KDV EHH
IROORZ LQ KLV IRRWVWHSV %I
WKH ZLGH UDQJH RI H[SHUWLVH B

FDSDELOLWLHYV DW 977

XEPIRXW
:88 TPE]JW ER MQTSVXERX VSPI MR WXVRKXERMRKVRMRK SYV EXXIRXMSR XS GVIEXMRK E
VIWMPMIRG!I SJ WSGMIX] 3YV XEWO WXW KXIIGIVERX KY& KNMRKsSMM IERPXS TVEGXMGI ;I [MPP G

INTIVXMWI XLEX [MPP LIPT NMWXMRKIRMREWYY KN Xy MRQTRKW %3 EPH *“MRPERH ERH SYV GY
KIRIVEXI RI[] WXEVXYTW [MXL KVS[XIQPEXKMHHRMERWI W ¥WRKEMREFPI KVS[XL
7XEVXYTW LEZI ER MRGVIEWMRKP] MQTS$IXBRXERWYWS MOV PRI[MIRKRO EPP :88IVW GYWXS(
FYWMRIWW PMJI GVIEXMRK NSFW ERBVEKRUPWMWRK XISV MOSH ERH[ TIVWMWXIRX [SVO S
SJ XLI JYXYVI TEWX ]JIEV

8LIVI MW E PSX SJ HIQERH JSV :88 W INTIVXMWI O0EVKI
GSVTSVEXMSRW IQIVKMRK KVS[XL GSQTERMIW ERH HIIT
XIGLRSPSK] WXEVXYTW WII YW EW ERVWOHNRERKXNIEVXRIV 8LI
GVIEXMSR SJ RI[ WXEVXYT GSQTERMP/® MW A BNNIPIQIRX MR
:88SW MQTEGX :88 SVMKMREXMRK WXEVXYTW EXXVEGXIH EVSYRH
)96 QMPPMSR SJ IUYMX] JYRHMRK MR XSXEP MR

:88 LEH E PSX SJ WYGGIWW WXSVMIW HYVMRK XLI JIEV
;1 GSSTIVEXIH [MXL -51 XS HIZIPST XLI PEVKIWX
UYERXYQ GSQTYXIV I1ZIV FYMPX MR )YVSTI [I [IVI
MRZSPZIH MR WM\ )YVSTIER (IJIRGI *YRH TVSNIGXW ERH
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977 LQ ILIXUHYV

$V RQH Rl (XURSH V OHDGLQJ UHVHDUFK RU Y,
DQ LPSRUWDQW VRFLHWDO UROH 2XU PLVV|
UHQHZDO RI )LQQLVK EXVLQHVV DQG JURZW
RXU UHVHDUFK 2XU LPSDFWV DUH UHIOHFW H

VROXWLRQV DQG WHFKQRORJLHY GHYHORSFH 7RWDO UHYHQXH (85 PLOOLRQIXPEHU RI HPSOR\HHV 'RFWRUV DQG OLFHQWLDW!

i

7KH FKDOOHQJLQJ PDUNHW VLWXDWLRQ DQC(
VLWXDWLRQ DIITHFWHG 977 V FRPPHUFLDO R QF
GHYHORS LQ WKH GHVLUHG PDQQHU

+RZHYHU WKHUH LV GHPDQG IRU 977 V UHV] RI ZKLE';SDOURH\;&\/NHUQDWLRQDO
FRPSHWHQFH LQ D FKDQJLQJ ZRUOG DQG R )V
JRRG DPRQJ RXU FXVWRPHUV

W ZDV D EXV\ \HDU LQ WKH DUHD RI VFLHQV
UHFHLYHG D UHFRUG QXPEHU RI LOYHQWLR(
SXEOLVKHG PRUH VFLHQWLILF DUWLFOHV W

SDWHQW IDPLOLHYV 6FLHQWLILF DUWLFOHV ,QYHQWLRQ GLVFORVXUHV
7KH ILIXUHV RQ WKH ULJKW GHVFULEH I'f ‘

WR FUHDWH LPSDFW DQG H[SRQHQWLDO KR N
UHVHDUFK DQG LQQRYDWLRQV

8LI JMKYVIW GSZIV :88 0XH ERH VITVIWIRX :88SW STIVEXMSRW



wn
—

x
T

QHW
WXUQRYHU LQFUHDVHG

o o

7KH FRPSDUDEOH
DGMXVWHG RSHUDWLQ
UHVXOWV

ZHUH SRVLWLYH

UHVXOW RI WKH
\HDU ZDV SRVLYV
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2XU LPSDFW

977 V LPSDFW VWHPV IURP WKH UHQHZDO RI FXVWRPHUV DQG
VRFLHW\ 2XU FXVWRPHUV PDNH XVH RI RXU UHVHDUFK DQG
WHFKQRORJLHVY ZH GHYHORS :H VWULYH WR FUHDWH D SRVL
LPSDFW E\ EXLOGLQJ D VXVWDLQDEOH ZRUOG

&RQWHQWYV

7TSGMIXEP MQTEGX
3YV WXVEXIK] P
8LI IMKLX GLEPPIRKIW
/1T EGLMIZIQIRXW
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977BYVY WDVN LV WR VXSSRUW )LQODQGBY JURZWK DQG UHQHZDO

8LI *MRRMWL IGSRSQ] LEW RSX KVSR MRV H[EEHVUWWIE\RHH DQG WHFKQRORPMKLVS B X Hs XME@IRWH ERH E XIWX TP
TVSHYGXMZMX] HIZIPSTQIRX MR XLILFKYWRRSWY LIWMNGRRWGMYP D EURDGHWRQEPPHRYQPIEV VIEGXSV
QM\IH LEPJ SJ GSQTERMIW LEZI MRERFHAWM\XLIMV 7M\ :88 SVMKMREXMRK WXEVXYT
TVSHYGXMSR [LMPI XLI SXLIV LEPJ ISBEZIMQMEGXRKGIHPEN JSV P WIX BB Y.BH MR6XLIQMPPMSR MR 1UYMX]
GSVVIWTSRHMRK HIGVIEWI )GSRSQIBRKMBLXILT MBERRESHKAIEVI XS EGGIPIVEXI FYWMRIWW 6(-
EGLMIZIH [MXLSYX PSRK XIVQ VIWIEMAEZ IBRH) MRKRS ERKMSERI[EP SJJIV KVWI[XLGSHVMERMI® ZRUOG FODVYV UH
EGXMZMXMIW YRMUYI NTIVXMWI ERH XLI PEXIWX XSGOQR®HIXKI] HRQY LRIRIQPHQ WV
*MRPERH MW GSQQMXXIH XS MRGWE&ERMNKRKS RVWIBVGUYERXEMREFMPMX][*@RPERIHR K BW BN SREKGXIGEWR SELI K M
HIZIPSTQIRX 6 ( JYRHMRK XS SJ RYAQF]V SJ WOMPPW ERH INTIVXW MRSIMNMBRFERRMXMIW N BW]| EXMIQKV S[XL
8LIVI LEW FIIR ER MRGVIEWI MR TVMZEXI8G W ERBXKIM2MX RXW MW XS IRWY¥EWXWE® WGEW REHWEGXSWW ERW GRBVSIE
ERH JEWX KVS[MRK WXEVXYT GSQTERMKXWGHLRISPISSKSMGERK INTIVXMWI MW YXINGRRB/RIS K RWCTEGNERIG VR EFRIK] FM
ZMWMFPI EX XLI REXMSREP IGSRSQISRIEIFVSEHIV WGEPI MR WSGMIX] FMSXIGLRSPSK] IRIVK] XVERWMXMS
BLISLVSYKL XLI :EPPI] SJ (IEXL P ,S[:8&ERIPTMTMWPESQTERMIW HIZIPST ERHHIWRREPERM HYEP YWI XIGLRSPSKMI
KVS[¥IZMI[ XLEX :88 TYFPMWLIH MR XIGLFESPSKIMGEP MRRSZEXMSRW 6 (ERSISWNWEXEMREFIRINWI SJ REXYVEP
*MRPERHSW KVS[XL TSXIRXMEP -R JYBHYBEXMSRKEIMVEEXWWVW[ERH GVIEXIWBBIBFYIWWRGSRTERMIW MR XLIWI

MR *MRPERH [I RIITH MRXIVREXMSRERMXGROT IWHEXMHIJEHOMMSR [MXL :88 BRH DXIMELRSRBKMIWVBEWMWI PP EW MX
EHHIH ZEPYI TVSHYGXW ERH WIVZMEIGK AW [MRP)EWIWIEVGL ERH MRRSZEXIMERSRYIRYWQ OQRW ERH88 PEYRGLI
XIGLRSPSK] FEWIH KVS[XL WIGXSVWGEEBH IREXdWS[MXL QSVI XLER TEVMRRZIVWK Q3RM W [ BIRVEIQ®T EMQIH EX

GSQTERMIW ;I EPWS RIIH MRZIWXQIMRWVGEWMIEXWNXMEXYRMGYI INTIVXMWI ERH HTRIPBNMWL IGSRSQ] XLVSYKL WG
GIRXVIW SJ I\GIPPIRGI ERH KSEP SVMIRXRBPSMEBECLFEFREIOXLVSYKLW %ERIE WHRNRS B EOGMEB RAMG | R X

FYWMRIWW GSSTIVEXMSR MR XLSWI)MSXIVEWR 4EXIRX 3JIJMGI )43 VITSVX *8¥ MWOQXIPAI MKIERXXMRSZE MW ER ]
:88SW XEWO MW XS TVSQSXI XLI \QBWEPEGXNMMRRMMAMG VIWIEVGL SV ICERMWENOMBRKMER WIWSEVBR SVKERM

FYWMRIWW PMJI ERH WYTTSVX KVS[XLVGSQITEREKWRXIMEIKY ERH XLI SRP] XEEN MG GY\W ERMB/EM™M SIR RMMRZEXMSR\ ‘

VIWIEVGL ERH MRRSZEXMSRW :88 ERMWSXSBRXVMFYXIW XS XLI GPIERVSSQ IRZMVSRQIRX JSV QMG Vg Sl _SERETUN _ s

GVIEXMSR SJ RI[ HIIT XIGLRSPSK] GSQFEIRMIVEW FIIR QSVI XLER :88 SERMKMREERKRIQ XIGLRSPSK] PSGEXIH MR 3XERMIQM )WTSS
WXEVXYTW [LMGL LEZlI EXXVEGXIH QBXIWXAERXIBYSNIGXW VIPEXIH XS lRI?YISl/ISV\v/Y:VI\%éFTM3F\ﬁBI|HIRX 7XVEXIK]
FMPPMSR MR IUYMX] JYRHMRK P [MXQEQXSWNKEB W XHEK IGIEQ MIREKEMW SE Z| QE'?E)MKWQ@X TVSKVIWW
XLI TVMZEX|I WIGXSV 8LI XSXEP RY(QRAX SRRD MRS]WWSISERWY X EPWS MR 8EQTIVI 3YPY ER
MRGVIEWIH JVSQ PIWW XLER XS EFAQSWX]PE AR VI XLER GSQTERMIW ERH E PEVKI
WIZIVEP :88 SVMKMREXMRK WXEVXYRWQEFHY ESRGIHVMRHWYW ERMEWIWIEVGL RIX[SVOW EVI EPVIEH]
TVSHYGXMSR TPERXW [LMGL MRGPWRABASRM Bl WMIRWXQ | @Y TBWS & XMWR
JEGXSV] ERH 3RIKS &MSSW JEGMPMX] XS TVSHYGX IKK [LMXIW


https://www.vttresearch.com/en/explore/through-valley-death-how-can-finland-grow
https://www.vttresearch.com/en/explore/through-valley-death-how-can-finland-grow

2XU VWUDWHJ\

OUR PEOPLE

Top professionals capable of systemic
and technological breakthroughs that
can bring about fundamental
transformation.

The choices
we make every day

ol

1. Always aim
for impact
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RKH SDWK RI HITSRQHQWLDO KRSH

5. Always build the world's most
meaningful place to work

OUR PURPOSE

v B0 L 4. Always drive
F&

\4 sustainable
business OUR AMBITION

]‘ We bring exponential hope to a world
that needs to deal with the climate
crisis, achieve resource sufficiency,
drive industrial renewal, provide
safety and security, and enable
good life for all.

2. Always create 3. Always lead

impact together for excellence
with a customer

K
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/KH HLIKW FKDDOW HREXKW RQ WR FUHDWH VXVWDLQDEOH JURZWK

1 GSQQMX SYVWIPZIW XS JSGYW EPP SYV IRIVK] ERH NTIVXMWI SR XLSWI WIWXIQMG ERH XIGLRSPSKMGEP GLEPPIRKIW [LIVI [ GER QEOI XLI FMKK
6lEH QSVI EFSYX SYV GLUEPW MMMV IRXB]Y I JSGYW SR XLI JSPPS[MRK IMKLX GLEPPIRKIW

6\VWHPLF FKDOOHQJHV

LHAUXHDQWXP OHDS 6\QWKHWLF ELRCRJ\ 6XSHU SHUIRUPLJJ 6XSHULRU GLJLWDO VQMWHPWHFKQRORJLHV
PDWHULDOV

'PMQEXI GLERKI QN XMMEIX MISRGXMZI WSI'YXMBRW VI XLI JYRG (MSYFREWRRKK Q XIGLRSPSK]7TRSZIMMIGVFMSPSK IREVFPYWP QEXIVMEP HIMWMOREQ EWVIBMXMSR FVMRB®WIRIVEXI XLI GPIER
VIUYMVIW W[MJIX EGXWIKRR[MFRPENE[ QEXI'"MEBWMHRH JMRERGN E X S\SYPWX ESNR BFESWRZIWONIKMROQPRMKX]JRX ERH JIMRHWIRXVMEP QERY JHG X YROVMMREKP GBSRH M R R XA/ERMSMRW BR BMXL GEVFSR
WIGXSVW ;SVOMREK XSKIGSIMVVMKXEY IGSRSBRH[[IBBERFIMRK EP'VSQBWXMRIKERMRKIYP G EMBSXIRGKLIRS PSKMGEP WWIWHXYEMKRESFHP | ERH | RZSIG/N IKQ IRXHE FFRYIW N RIWMW K] XIGLRSPSKMIW L]JHV

SYV GYWXSQIVW [I TMNOIDWBWKII XILEX XLIVI [MPPERIWISVQEXMSR ;I TVSQSXI [LMGL MW E WMKRN JMGERRHPREFPIV SJ ERH RYGPIEV IRIVK]

XVERWMXMSR XS E GPRERKRIWIKNSYVGIW JXVI [IPP FIMRK SJ C MXMAIRW WYWXEMREFPI HIZIPSTQIRX

WIWXIQ ERH XLI XVERMMKAESR SJ XLVSYKL LIEPXLGE' /I ERH

WXITTMRK JSV[EVH JVSQ XLI JSWWMP HMEKRSWXMGW WSP?YXMSRW

IGSRSQ]

YREXVHV YREXVHV YREXVHV YREXVHV YREXVHV YREXVHV YREXVHV YREXVHV

Z'EVFSR RIKEXMZ| TVSEBYBPMRK SJ QE.(IZMEGRYW IN B RRIGX AZMXGEPMRK YT UYEF XY@MSMRWTMVIH TVSHY,BXMSRVSYKLTYX QEXRXMEPEXIH JPI\M PZ TEUG XORSRMWEWXEMREFPI R
MRHYWXV] WIGSRHEV] WXVIEQWA4IVWSREPMWIH LIEP X&SERH XMRK HIWMKR ERH TIVJ3VQERGMEPMWIH QM 3VSTB[GWVSRMGW

Z0S[ GEVFSR ERH \/QE¥KWXEMREFP| QE :YJE®RRVWMWRK STXMQMWEXMSR ZALSXSRMGW WIRWMRKSQTIXMXMZI L]JHVSKIR
XVERWTSVX Z ,MKL MQTEGX VIR [EFARIJIRGI ERH WIGY /MX]

Z7QEVX ERH WYWX =M REERIIV FMENBX Z2I[ WTEGI
IRZMVSRQIRX Z*YXYVI TVSSJ HIGMWMSR

Z7YWXEMREFPI JS¢H TVSHYGXMSR QEOMRK

Z'EVFSR RIYXVEP ERH JPI\MFPI
IRIVK] WIWXIQ


https://www.vttresearch.com/en
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977 VWUHQJWKHQHG )LQODQGB\
TXDQWXP H[SHUWLVH

: YJ&%E IH MXW GPIERVSSQ MR XLI 1MGVS
QHZ 977 RULJLQDWLQ] \63,@? GIWSVMRKQQ [EJIVW ERH TVITEVEX

FIMRK QEHI JSV XLI XVERWMXMSR XS XLI C

WYTTSVX *MRPERHSW KSEP SJ WXVIRKXLIRMI

)YVSTIER WTIGMEPMWIH QMGVSIPIGXVSRMGW

977BV QHW SURPRWMY 2SVH%QTW [LMGL MW [SVOMRK [MXL :88
VERUH 136 WIQMGSRHYGXSVW XS IREFPI EVXMIJMGMEP N
247 MW FEWIH SR %X XLI FIKMRRMRK SJ XLI ]JIEV :88 ERH -51

E GYWXSQIV JIIHFEGO wy$F XLl PEVKIWX WYTIVGSRHCGKBRASTIH ERH
)YVSTI 8LI  UYFMX UYERXYQ GSQTYXIV [EW

RS[ EZEMPEFPI JSV VIWIEVGL ERH FYWMRIWW

GSRXMRYI JMVWX [MXL E UYUWMXVERSRRAEKI

UYERXYQ GSQTYXIV 8LI MRXIVREXMSREP ZM'

&RPPHUFLDO SURMHFW RUGHU LQWDNH IRLERGIH F}hX&3 T\EJEVHIH XS 7IQM5SR ERH :!
oy (IWMKRMRK SJ XLI /ZERXXMRSZE ,YF E TM

QMGVSIPIGXVSRMGW TLSXSRMGW ERH UYER

Rl RXU FXVWRPH
TXLFENO\ XWLOL
WKH UHVXOWYV RI C
GRQH ZLWK 977

[I' EVI NTERHMRK SYV GSPPEFSVEXMSR ERH V
8LI RI[] TMPSX IRZMVSRQIRX MW WGLIHYPIH J

8LI IWXMQEXIH XSXEP MRZSMGMRK SJ RI[ [SR TVSNIGX GSRXVE|

AN

2XU VXVWDLQDELOLWWXVWDLQDELOLW\ UHSR

977 RULJLQDWLQJ VWDUWXSV EURNH

TXEVXYTW [MXL XLIMV VSSXW MR :88 EGGSYRX JSV
*MRRMWL KVS[XL GSQTER] JMIPH 7M\ :88 SVMKMRE
EXXVEGXIH GE )96 QMPPMSR MR IUYMX] JYRHMR
TIVOMIEI:88 SVMKMREXMRK WXEVXYT WYGGIWW
WIIH JYRHMRK VSYRH 8LI GSQTER]SW XIGLRSPSK]
HIZIPSTIH EX :88 GER MRGVIEWI QMRMRK TVSJMXE
HIGVIEWI IRZMVSRQIRXEP MQTEGXW XLVSYKL QSVI
WSVXMRK ERH F] VIHYGMRK XLI YWI SJ IRIVK] [EXI
%RSXLIV WMKRMJMGERX QMPIWXSRI [EW XLI 97(
QMPPMSR JYRHMRK VSYRH SJ -51 5YERXYQ 'SQTYX
VSSXW MR :88 ERH %EPXS 9RMZIVWMX] %X XLI XMC
XLMW [EW VITSVXIH EW XLI PEVKIWX 7IVMIW & VSYF
MRHYWXV] FSXL MR )YVSTI ERH SYXWMHI XLI 9RMX

&EWIH SR HEXE JVSQ 4MXGL&SSO


https://www.vttresearch.com/en/news-and-ideas/one-step-towards-european-excellence-microelectronics-vtt-completes-200-mm-silicon-0
https://www.vttresearch.com/en/news-and-ideas/vtt-and-iqm-launch-first-50-qubit-quantum-computer-developed-europe
https://www.vttresearch.com/en/news-and-ideas/iqm-quantum-computers-supply-finland-world-leading-superconducting-300-qubit-quantum
https://www.vttresearch.com/en/news-and-ideas/semiqons-cryogenic-chip-technology-quantum-computing-and-space-applications-receives
https://www.vttresearch.com/en/news-and-ideas/hypermine-closes-seed-funding-round-maximise-mineral-recovery-and-minimise
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6LIQLILFDQW GHIHQFH LQGXVWU\
977

$, SRZHUHG WUDP VHQVHV PRRG RQ |
DQG SUHYHQWY GLVWXUEDQFHYV

:88 MW TEVXMGMTEXMRK MR WM\ JYWSITCERV(1J
XLEX LEZI GSPPIGXMZIP] VIGIMZIH E XSXEP SJ
)9 :88 LEW IWXEFPMWLIH MXWIPJ EW ER EGXM
(1JIRGI *YRH TVSNIGXW %PSRK [MXL 4EXVME

-R XLI JYXYVI E XVEQ SV FYW QE] FI EFPI XS WIRYV
MRWMHI XLl ZILMGPI 'SSVHMREXIH F] :88 8IGLRMG
SJ *MRPERH XLVYNWIPBGLW LS[ EVXMIJMGMEP MRX
GEQIVEW WIRWSVW ERH EREP]XMGW GER FI YWIH
*MRRMWL GSRXVMFYXSV SJ TVSNIGXW XS XLI - E[EVI WIVZMGIW 3R TYFPMG XVERWTSVX MX [SYP
XLI RI[ TVSNIGXW [MPP JYVXLIV WXVIRKXLIR : /Zn@ QIEWYVIQIRX SJ XLI TEWWIRKIV NTIVMIRGI MQTVS
HIZIPSTIV SJ HIJIRGI XIGLRSPSKMIW -R EHHMXMSR XS XLMW JIEV W ERH GSQJSVX SR FSEVH [LMPI TVIWIVZMRK TVMZE(
TVSNIGXW WIZIVEP JVSQ XLI PEWX XLVII JIEVW7EN IPAXN DRASIR S MRXH RWEAEP WUXEN |
:88 MW HIZIPSTMRK XIGLRSPSKMIW JSV  HMJ{I |TA>XDVF§§|IQXW
8LIWI TVSNIGXW EMQ XS IRLERGI XLI )9 W GYXXMRK IHKI

GSQTIXIRGI MR HIJIRGI XIGLRSPSK] HIZIPSTQIRX MR XLI JMIPHW SJ

IPIGXVSRMG WMXYEXMSREP E[EVIRIWW HVSRYREYRAYRGEREH ER FFeEMPW XS VIZSPYXMSR
GSQQYRMGEXMSR WSPYXMSRW QMRIW[IITMRK!EAMVYEPXYERWISYrt PRy E¥RT! 8LI TVSNIG)
RIVX KIR LIPMGSTXIV HIZIPSTQIRX :88 FVMRKW®LEX IR ZW IVPHRW W P MQTVSZI XLI IPIGXVMJ
)YVSTIER (IJIRGI *YRH TVSNIGXW IWTIGMEPPPMR'KEL] M K SERWAS XgpX [MPP EPWS WIVZ

XIGLRSPSKMIW :1 EVI EPWS MRZSPZIH MR WIZIVEYWXMGW WIGXSV %QSRK SXLIV XLMRKW
SN RN SISk (011152 S srrereven o 1 TVEGXMGEPMX] WEJIX] ERH VIPMEFMPMX] SJ |
Gl

XLEX YXMPMWI EVXMJ WMXYEXMSRW 8IWXW [MPP FI TIVISVQIH SZIV
-R 2SZIQFIV :88 ERH FYMPH E GSQTVILIRWMZ|I GLEVKMRK RIX[SVO J
WMKRGK ETIVEXMSR EK 3RI SJ XLI TEVXRIVW MW XLI *MRRMWL GSQ
MR [LMGL XLl GSQTER HIWMKRW ERH QERYJEGXYVIW JEWX GLEVKMR
XS TVSQSXMRK MRRSZE 8LI TVSNIGX MW FEWIH SR ER I\XIRWMZI GSST
HIJIRGI WIGXSV 8LI E XLl )YVSTIER 'SQQMWWMSR [LMGL MRGPYHIW
WYTTSVX VIWIEVGL HI ERH VIWIEVGL MRWXMXYXIW JVSQ EGVSWW )Y
ERH MRRSZEXMSR 6(- XLI )9SW WYWXEMREFPI HIZIPSTQIRX TVSKVE!
WIGXSV FSXL MR *MRPE RI[ IPIGXVMG XVERWTSVX IGSW]WXIQ XLEX W'
MRXIVREXMSREPP] XVERWTSVX VIPEXIH IQMWWMSRW F]



https://www.vttresearch.com/en/news-and-ideas/research-and-innovation-project-prepares-megawatt-charging-solutions-eu-wide-heavy
https://www.vttresearch.com/en/news-and-ideas/significant-eu-investment-vtt-advanced-defence-technologies-innovations-minesweeping
https://www.vttresearch.com/en/news-and-ideas/vtt-and-millog-promote-innovation-defence-sector
https://www.vttresearch.com/en/news-and-ideas/ai-powered-tram-senses-mood-board-and-prevents-disturbances-new-technology-reshapes
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977 LGHQWLILHG QHZ SODQW ED
IRU WKH FRVPHWLFV LQGXVWU\

8SKIXLIV [MXL TEVXRIVW JVSQ J)YVSTIEF
VIWIEVGLIVW LEZ|I HMWGCSZ VAW IRITMMXY | H M|
TVSZIR ERXM MRJPEQQEXSV] ERH ERXM EKI
'SGLPIEVME HERMGE 'ETWMGYQ GLMRIRWI
WLS[IH TVSQMWMRK VIWYPXW MR XIVQW SJ
IGSPSKMGEPP] WYWXEMREFPI TVSHYGXMSR

8LI IMRHMRKW EVI TEVX SJ XLI )9 JYRHIH
GSSVHMREXIH F] :88 [LMGL MW XLI QSWX I\
GSRHYGXIH SR TPERX FEWIH GSWQIXMGW M

977 GHYHORSHG D QHZ ELR EDVHG §ID|TM§3“J@Q|'3?TLEWMW'W XLI MQTSVXER( ¢ HOO IDFWRULHV ERRVW )LQODQGBV

WGEPEFPI TVSHYGXMSR [LMGL EPMKRW [M)>
PDWHULDO ZLWK +HQNHO WYTTSVXW XLI PSRK XIVQ KSEPW SJ )YVSTI

STIRMRK YT RI[ FYWMRIWW STTSVXYRMXMIW "IPPYPEV EKVMGYPXYVI MR *MRPERH ERH XLI YWI S

,JIROIP E +IVQER QYPXMREXMSREP GSQTER] STIVEXMRK MR XLI GLIQMGEP JSSH TVSHYGXMSR ERH XLI GMVGYPEV IGSRSQ] GEI
MRHYWXV] WSYKLX XS VITPEGI JSWWMP FEWI : W e = 7 -s’ *MRRMWL JSSH INTSVX ERH XLI HIZIPSTQIRX SJ FMS

[MXL E VIG]GPEFP| ERH VIRI[EFPI EPXIVREXM W MRRSZEXMS$RMX:88 8IGLRMGEP 6IWIEVGL '"IRXVI SJ *
JSEQ :88 LEW FIIR EX XLl JSVIJVSRX SJ HIZIP A 2EXYVEP 6IWSYVGIW -RWXMXYXI *MRPERH ERH XLI

EPXIVREXMZIW XLVSYKL JSEQ JSVQMRK XIGLR SYXPMRIW IMKLX WXVEXIKMG QIEWYVIW XS EHZERG
FEWIH JMFVIW XS FI JSVQIH MRXS PMKLX[IMKL *MRPERH MRGPYHMRK MRZIWXQIRXW HIZIPSTQIRX

VIRI[EFPI WSPYXMSRW MR TEGOEKMRK ERH FI 5 e & "IPPYPEV EKVMGYPXYVI MRZSPZIW XLI YWI SJ GIJ

8LI TMPSX PMRIQEYIMPX F]X'88WGEPI YT ,IRO QMGVSFMEP EPKEI TPERX MRWIGX SV ERMQEP G
QEXIVMEP VIGMTI JVSQ PEF XS MRHYWXVMEP JSSH TVSHYGXMSR
HIQSRWXVEXI XIGLRMGEP JIEWMFMPMX] ERH F ! "IPPYPEV EKVMGYPXYVI MW E WXVEXIKMGEPP] M(
VIWYPX ,IROIP LEW E ZMEFPI TVSHYGX RI[ M e EHHMXMSR XS IGSRSQMG KVS[XL MRGVIEWIW JSSH
ERH E XIGLRSPSK] XLEX GER FI XVERWJIVVIH VIWMPMIRGI ERH WXVEXIKMG EYXSRSQ] 8LI VITSV
TVSHYGXMSRCPMRIW TSXIRXMEP JSV *MRPERH XS FI )96 P QMPPMS

A

o


https://www.vttresearch.com/en/news-and-ideas/vtt-identifies-new-plant-based-anti-inflammatory-and-anti-ageing-ingredients
https://www.vttresearch.com/en/news-and-ideas/case-henkel-piloting-new-bio-based-foam-packaging-material
https://www.vttresearch.com/en/news-and-ideas/cell-factories-boost-finlands-food-exports-report-lists-eight-measures-renew-food
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977 GHYHORSHG DQ LPSDFW OHI
IRU (VSRR WR SRVLWLYHO\ LPSEL
OLIH RI WKH FLWL]HQV

JWTSS [ERXIH XS YRHIVWXERH XLI XVYI PSi
HIGMWMSRW SR XLI IGSRSQ] IRZMVSRQIRX
MXW WXVEXIK] GSYPH FI QEREKIH LSPMWXM

-R GSPPEFSVEXMSR [MXL :88 )WTSS GVIE
OSHIPRH E TMSRIIVMRK ETTVSEGL XS LSPMV
MRGPYHIW E JVEQI[SVO ERH MRHMGEXSVW .
HIGMWMSR QEOMRK :88 WYTTSVXIH )WTSS

977 VWXG\ VKRZV )LQODQG LV WKHKsSEHH¥YWRK ERH GETEGMX] FYMPHMRK EGVS
ORFDWLRQ IRU D IXVLRQ UHDFWRWL! STIVEXMRK QSHIP LIPTW XS YRHIVWXER
VIPEXMSRWLMTW MQTVSZI XLI UYEPMX] SJ

M%R\II\IV X)S([)E(VH WYF\)NHXEMREFPI GMXM~IR [
I!Q% ES\NFXM XSFSPW XS TSWMXMZIF

EG
2SZEXVSR *YWMSR +VSYT MW TVITEVMRK E TMPS

] Q §Bk?M§BIW Légl ﬁl%$6SZIH XLI 1Z
XLl YWI SJ JSWWMP JYIPW ERH QIIXMRK XLI KV MRK IRITV

% RIWXYGSRHYGXIH F] :88 WLS[W XLEX *MRPERH [SYPH FI XLI
PIEHMRK GLSMGI MR XIVQW SJ VIKYPEXSV] VIEHMRIWW JSV JYWMSR IRIVK]
:88SW EREP]WMW INEQMRIH VIKYPEXSV] IRZMV.
WSGMIXEP JEGXSVW MR IEGL GSYRXV] XS MHIF
STTSVXYRMXMIW VIPIZERX XS JYWMSR HITPS]@®
8LI WXYH] IQTLEWMWIW XLEX XLI FIWX PSGE
IWNMWXMRK MRHYWXVMEP EVIEW WYGL EW XLI
*MRPERH XLI 7XSGOLSPQ EVIE ERH XLI 'STIRL
*MRPERHSW EHZERGIH VIKYPEXSV] IRZMVSRQI
RYGPIEV IRIVK] PIKMWPEXMSR QEOI YW ER EX
JSV JYWMSR IRIVK]

2XU VXVWDLQDELOLWWXVWDLQDELOLW\ UHSR

977 HQDEOHG 9DQWDD (QHUJ\BV SDW|
FDUERQ QHXWUDOLW\

:ERXEE )RIVK] EMQW XS FI XLI PIEHMRK GMVGYPEYV
2SVHMG GSYRXVMIW F]

-R XLI LIEXMRK W]WXIQ XS FI FYMPX MR :ERXEE
XLIVQEP IRIVK] WXSVEKI [EWXI| LIEX ERH IPIGXVMG
QSWX GSQTIXMXMZI LIEXMRK JSV XLI GSQTER]SW G
MRGPYHIW EHZERGIH QEXIVMEP VIG]GPMRK GSRGIT
GETXYVI ERH WXSVEKI

IAVEXIKMG TEMXE 88/ LVWPTIH :ERXEE )RIVK] WTIIF
MXW MRRSZEXMSR TVSGIWW ERH TVSZMHIH EGGIW\
MRRSZEXMSR RIX[SVOW ERH XLI PEXIWX XIGLRSPSk
GSRGITX JSV EGXMZMXMIW VIPEXIH XS EGLMIZMRK
GSQFMRIW XLI HIIT INTIVXMWI SJ FSXL SVKERMWE XI



https://www.vttresearch.com/en/news-and-ideas/case-city-espoo-impact-leadership-model-supports-citizen-wellbeing
https://www.vttresearch.com/en/news-and-ideas/report-shows-best-locations-fusion-reactor-nordics
https://www.vttresearch.com/en/news-and-ideas/case-vantaa-energy-strategic-cooperation
https://www.vttresearch.com/en/news-and-ideas/case-vantaa-energy-strategic-cooperation
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977 KDV GHYHORSHG D GHJUDGDEéh'EF;\VZ@@E&iL&]Fgﬁ\

977 V \HDU

$ ELOOLRQ GROODU EXVLQHVV L
WH[WLOH ZDVWH

SLIBIPEZEPYI| XVEX IWXYHMIH XI\XMPI VIG]GP
VIGIGPMRK SJJIVW IRSVQSYW FYWMRIWW T:¢
%VSYRH QMPPMSR OMPSKVEQW SFIRRMEKPHA
*MRPERH ERH YT XS FMPPMSR OMPSKVEQW
TIVGIRX SJ XLI [SVPH W XI\XMPIW EVI VIG]GF

8LI VIG]GPMRK GLEPPIRKIW EVI TVMQEVMEI
XIWXMPI VE[ QEXIVMEPW ERH XLI PEGO SJ VIt
MR HIQERHMRK XI\XMPI| VIG]GPMRK VIKYPEXI
FVMRK TEVXW SJ XLI XI\XMPI TVSHYGXMSR G

8LI 8IPEOIXNY RIX[SVO LEW VIWIEVGLIH X
JSV JIEVW 8LI 8IPEZEPYI TVSNIGX LEW JSG’
VMRK XLI TVMRGMTPI !
MPI GER RS PSRKIV FI

PRGXOH WR EH DWWDFKHG WR D SORQWHQMUsr mw QicLERMGEP JMFVI v

+PSFEPP]
QIEWYVIQIRX IPIGXVSRMGW MR JEVQMRK ,S[lI:
IPIGXVSRMG [EWXI| TSWI TVSFPIQW :88 LEW R
SJ FMSHIKVEHEFPE IPXLEXHGER FI EXXEGLIH X¢
PIEZIW SV WXIQW

8LI WSPEV GIPP ERH VIPEXIH WIRWSV XIGLR
WXEXI SJ XLI IRZMVSRQIRX ERH GSPPIGX IRIVK
RIIHW JSV HEXE GSPPIGXMSR ERH VIKYPEXSV]
8LI FMSHIKVEHEFPI WSPEV GIPP MW TEVX SJ E
EMQIH EX HIZIPSTMRK IRZMVSRQIRXEPP] JVMIF
ETTPMGEXMSRW MR GSSTIVEXMSR [MXL WIZIVE

XLI HMKMXEPMWEXMSR SJ EKVMGYPYVVYI V11V M

GER FI VIYWIH MR TVSHYGXMSR

MDMC\NIEWNMDLK VI CI1

2XU VXVWDLQDELOLWWXVWDLQDELOLW\ UHSR

SRUW RI 2XOX SLORWYV UHVLOLHQFH V

:88 ERH XLI 4SVX SJ 3YPY ERH MXW TEVXRIVW LEZI
)96 QMPRMSERMQIH EX IRLERGMRK WIGYVMX] ERH
E[EVIRIWW MR GVMXMGEP G]FIV TLIWMGEP W]JWXIQ\
ERH GSQTPI\ IGSW]WXIQW MR XVERWTSVXEXMSR RI
WIGYVMX] E TEVXMGYPEV GSRGIVR

:88 ERH XLI 4SVX SJ 3YPY EVI GSSTIVEXMRK [MXIL
ERH MRXIVREXMSREP EGXSVW WYGL EW 4SPEV * 7
TVSNIGX [MXL MQTSVXERX MQTPMGEXMSRW JSV WI

$ QHZ SLORW OLQH IRU KH
WHFKQRORJLHV LQ 2XOX

-R SVHIV XS JEGMPMXEXI JEWXIV TVE
QIHMGEP HIZMGIW :88 LEWI RIEYEXL
MXW 3YPY PSGEXMSR [LIVI :88 LEW

MR GPIERVSSQ ERH QERYJEGXYVMR 8
JEGMPMX] EGGIPIVEXIW XLI TVSHYG[ES X
JVMIRHP] MRZIRXMSRW F] YT XS SRI X
IRZMVSRQIRX HIZMGIW JSV IEVP] G [
HMWIEWI QSRMXSVMRK GER EHZER Gl [ v
VETMHP] -RXIVREXMSREP GSQTERMJ H ]

QSZIW XS YXMPMWI XLMW RI[ STTSV


https://www.vttresearch.com/en/news-and-ideas/billion-dollar-business-brewing-textile-waste-potential-hundreds-plants-across
https://www.vttresearch.com/en/news-and-ideas/vtt-has-developed-degradable-solar-cell-module-be-attached-plant-leaf-agriculture
https://www.vttresearch.com/en/news-and-ideas/new-medical-technology-pilot-environment-established-finland-aims-slash-market-entry
https://www.vttresearch.com/en/news-and-ideas/finlands-most-significant-northern-port-pilots-security-and-resilience-technologies
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977 KHOSHG 1HVWH DFFHOHUDWH WKH VKLIW IUR

&EXVWRPHUV

WRWDO
2IWXI| [ERXIH XS MRGVIEWI MXW 6 ( I1JJSVXW MR GEXEP]XMG TVSGI\

VIRI[EFPI EPXIVREXMZIW

2IWXI1I ERH :88 EKVIIHGR WX\WMEREZSWEMRK XLI MRWXEPPEXMSR SJ
LIHVSXVIEXMRK VIRI[EFPI VE[ QEXIVMEPW GSRWMWXMRK SJ WIZIV
VIPEXIH INTIVXMWI

:88SW LIHVSXVIEXQIRX IUYMTQIRX LIPTIH XS WMKRMJIJMGERXP] W RI
XIWXMRK 'SRWMHIVMRK XLI IGSRSQMG FIRIJMXW WIPIGXMRK E QS
YT XS XIRW SJ QMPPMSRW SJ IYVSW ERRYEPP]

ZKLFK DUH IRUH
SULYDWH VHFWRU F
DQG GRPHVWLF SL
VHFWRU FRPSDQI

977 ZDV WKH PRVW DFWLYH 1RUGLF RQWHULQDWLR@DIOQWDOHQWYV |
WHUPV Rl SDWHQW DSSOLFDWLRQV SURJUDPPH

:88SW WXVSRK MRZIWXQIRX MR MRRSZEXMSRW [EW %I|XB)CERH MR B WSS E R NEXR R VB IEMGL
WXYH] XLEX NEQMRIH XLI TEXIRXMRK EGXMZMX] SJTVBRKRMEQ QI VR EEWG]] EWRERMWEG NEVR W RIX
)YVSTI :88 [EW XLI QSWX EGXMZI 2SVHMG TPE]IV ERIH ¥YSEWEWSGX\L MR QW $MXL XLI 6)4S[IV)¢
:88 YWIW -46 PMGIRGI| VIZIRYI ERH MR OMRH MRZBGIWE R RX [VONRF [WMBMXNSV KVIIR ERH HMK
GSQTERMIW XS GVIEXI EHHIH ZEPYI JSV MXW GYWXSIMGW IHG$ XQEARIGEEP INGMERMMVG] ERH
:88SW XIGLRSPSK] -R :88SW PMGIRWMRK VIZIRRIVEWWSBY XMB\WRMP MSFEGERRAIVEXI XLI G
JMVWX VSYRH MRZIWXQIRXW XSXEPPIH )96 QMPPM:SBR MW MSINWXMBKYNGK MBIGXSVEP P2
XIGLRSPSK] JMIPHW [IVI FMSXIGLRSPSK] LIEPXL ERH UBSHVRIG MXIWP WG MURERXM G I\GIPPIR
ERH QMGVSIPIGXVSRMGW ERH TVSGIWW WMQYPEXWM®REWGSILXWEMAJJ EVI HSGXSVW ERH SY\
8LI JIEV EPWS PEMH XLI JSYRHEXMSR JSV JYRWYK WERQRENEBEBRRWMEYWEXS MRGVIEWN
VIGSVH MRZIRXMSR HMWGPSWYVIW [IVI VIGIMZIER H8BKRW | WXESRERBB BWIWXWWWTIGMEP |
EVI ER EXXVEGXMZI JEGXSV MR XIVQW SJ SFXEMRMREK*RIRPEIRHGYWXSQIV EWWMKRQIRXW

ERH GS JMRERGIH TVSNIGXW
JYRHIH F] XLI )YVSTIER 9RMSR 2I\X+IRIVEXMSR)9

2XU LPSDFW

(DVH RRUN ZLWK 977
VHHQ E\ FXVWRPHU)

RQ D VFDOH RI |
)7 MW FEWIH SR E GY'
JIIHFEGO WYVZI]

2XU VXVWDLQDELOLWWXVWDLQDELOLW\ UHSR

&EXVWRPHUVB RYHUDOO
DVVHVPHQW Rl 977 V SURMI
HIHFXWLRQ

RQ D VFDOH RI K
8LI WGSVI MW FEWIH SR XLI GYW
MQTEGX WYVZI]

977BV ,35 UHYHQXH 0(85
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.H\ DFKLHYHPHQWYV

977 DWWUDFWHG PDQ\ LQWHUQDWTLRR) BO SUROHWWRWY DW 977

:88 VIGVYMXIH RI[ NTIVXW PEWX ]JIEV EPQS8®[% RIISIVISF GEQITVEUETWSMRXIH EX :88 N
JVSQ SYXWMHI *MRPERH 8LI WLEVI SJ MRXIVR&EIXISRE X KXIEP TRXZIVESSN WPV [BENDIH EX :88 EW
MRGVIEWIH F] SZIV XLI TEWX JMZI JIEVW %VEWL ,ENMOLERM [EW ETTSMRXIH XS XL
3YV VEWRXEVKIXIH UYERXYQ ERH LIHVSRMSNMNWWSW MR EVXMJIJMGMEP MRXIPPMKIRGI
TEVXMGYPEV [LS MRGVIEWI INTIVXMWI RSX SRPYIMRIQF¥VWSVKERMWRBRXMFE GOKVENYWRSE MR R
MR *MRRMWL WSGMIX] ;I EPWS VIGIMZIH I\GIPPVEG IWWMRKO XIRXSYREP]WMW ERH QEGLMR
VIGVYMXQIRX TVSGIWWIW [LMGL IQTLEWMWIWXXLI7SYQBER/TT)RWWMRKEKWMRK (ITEVXQIRX EX 0
ERH XLI SZIVEPP WMXYEXMSR SJ IQTPS]IIW EVVMZBMRK M REMEREPRXS SO EGIXXKIZIFISWMXMSR
GSSTIVEXI [MXL GMXMIW ERH EYXLSVMXMIW [LIB G/NY®VHN MAMRKWE X WWREXIFSREBZIQFIV
XEPIRXW RIX[SVO ERH WIWXIQ WIGYVMX] ERH MW E °
PIEVRMRK XS HIXIGX TLMWLMRK EXXEGOW
MQTVSZI RIX[SVO WIGYVMX]

5HVHDUFK &RXQFLO RI )LQODQG :H
WR (PLOLD 1RUGOXQG

IRFXVHG RQ WKH HPSOR\HH H

8LI VIWYPXW SJ XLI 2EZMKEXSV TIVWSRRIP
GSRXMRYI XS FI ZzIV] WEXMWJMIH [MXL XLIM
GYPXYVI MRHI\ XLMW ]JIEV [EW WGEPI P

VIWYPX 8LI MRHI\ GSRWMWXW SJ JMZI IPIQ

88 6IWIEVGL 1EREKIV )QMPME 2SVHPYRH [E
VIGMTMIRXW SJ XLI 6IWIEVGIF'SYRGMP SJ *|
2SVHPYRHSW [SVO EX :88 JSGYWIW SR HIZIF
RI[ TYVSGIWWIW ERH MRRSZEXMSRW XLEX G¢ I\GIPPIRGI TIVISVQERGI [IPPFIMRK ERH TI:
XS FYMPHMRK E WYWXEMREFPI JSSH W]WXI( -R [ JISGYWIH SR XLI IQTPS]II NTIVMI
EPXIVREXMZI TVSXIMR WSYVGIW TVSHYGIH XLI GEVIIV PERHWGETI JSV VIWIEVGL [LMGI

TPERX FEWIH VE[ QEXIVMEPW SV MRHYWXV N\ HIWGVMTXMSRW ERH XLI GVIEXMSR SJ XLVI
F] TVSHYGXW SV [MXL XLI LIPT SJ FMSXIGL TSWMXMSRW ;I WXVIRKXLIRIH JITHFEGO GY

EVI ER MOTSVXERX EVIE SJ VIWIEVGL SR JIIHFEGO VIUYIWXIH JVSQ GSPPIEKYIW X
HMWGYWWMSRW -R EHHMXMSR [I PEYRGLII
4)4 XS HIZIPST :88SW SZIVEPP TVSNIGX QE

XU 1PsbFw

XU VXVWIDLQDELOLMEXYWDI QDHLOLW\ UHSR

QHZ 977HUV RI ZKLFK
ZHUH WUDLQHHYV

977 SXEOLVKHG D UHFRUG
QXPEHU RI VFLHQWLILF
DUWLFOHYV OEGLMRI
TXMSR ERH

:88SW TYFPMWLMRK EGXMZMX]
GSRXMRYIH XS HIZIPST MR PMRI [MXL
XLl KPSFEP KVS[XL XVIRH MR
WGMIRXMIMG TYFPMWLMBK| | HU HEIMVEQDWLRQDOLW
FYW] JIEVWGMIRXMIMG EVXMGPIW
[IVI TYFPMWLIH SJ [LMGL
[IVI QEHI STIRP] EGEMWWMFPI
(IWTMXI XLI VIGSVH ﬁ’ﬁﬂ"%%‘fsﬁ?m
SJ WGMIRXMIMG TYFIBI%GEXMSP%V% 88
QEMRXEMRIH E LMKLMPAZIBRILEZIEPXL
UYEPMX] [MXL SJ EPP WG M TRXMIMG
EVXMGPIW TYFPMWLIH MR XST XMIV
NSYVREPW —RXIVRE)f(II:V/I'\éPRIé_'PNSF
GSPPEFSVEXMSR [EWG\}VB(VSRK EW

SJ WGMIRXMIMG EVXR'EXiw [1vi
GS EYXLSVIH [MXL ME Bfél%()\(/h%gsgﬁﬁwuw

TEVXRIVW f” 5 il 2 e M

G

4V



Eii1e%/ $1 6867% 180 7 7k 5(3257 EZZ VI\HDU Exmtesorw [ EPSCIVSCUWD EQDE L O L BV WD I QODHLOLW\ UHSR

2XU VXVWDLQDELOLW\

‘H SURPRWH VXVWDLQDEOH UHQHZDO DQG JURZWK LQ EXVLQHVV DQG
VRFLHW\ ,@H ZRUNHG KDUG WR DFKLHYH RXU VXVWDLQDELOLW\
WDUJHWYV DQG GHYHORS RXU RSHUDWLRQV LQ D PRUH VXVWDLQDEOH
GLUHFWLRQ

&RQWHQWYV
[BESW WYWXEMREFMPMX] TVMSVMXMIw [
[0 EGIMIZIQIRXW MR WYWXEMREFMPMX] [
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977 BV VXVWDLQDELOLW\ SULRULWLHYV

7KH SULRULWLHV RI 977 V VXVWDLQDELOLW\ ZRUN UHIOHFW RXU UROH LQ VROYLQJ PDMRU JOREDO FKDOOHQJHV
DQG RXU FRPPLWPHQW WR XQFRPSURPLVLQJ HWKLFV DQG VXVWDLQDELOLW\



$118%/ $1' 6867% 1%% / 7k 5(3257

LZZ VI\HDU XU 1TPsSbFw XA VXV WIDLQDELO LMEXYWDI QDHLOLW)\ UHSR

.H\ DFKLHYHPHQWY LQ VXVWDLQDELOLW\

'H DOQDO\VHG RXU DELOLW\ WR [
FKDQJH

(YVMRK :88 TIVISVQIH MXW JMVWX ERE
VMWOW JEGMRK MXW STIVEXMSRW ERH ZEP
MRGVIEWMRK TLIWMGEP GPMQEXI VMWOW
XLI FYWMRIWW VMWOW EWWSGMEXIH [MXL °
IGSRSQ] WYGL EW XLI MRGVIEWMRK TVMGI

:88SW EFMPMX] XS EHETX XS GPMQEXI VN
[EW GSRWMHIVIH XS FI EX E KSSH PIZIP MR
QMXMKEXI XLI MHIRXMJMIH VMWOW :88 [MP
GSRXMRYMX] ERH GSSTIVEXI [MXL MXW WXE
EFSYX XLI FEREIPI]WMW

2XU HPSKDVLV LQ
RFFXSDWLRQDO VDIHW\
SURGXFHG UHVXOWYV

:H VHW DQ DPELWLRX\

6DIHW\ REVHuYD UHF\FOLQJ WDUJHW

:88 QETTIH ERH GEPGYPEXIH M
VIGIGPMRK VEXI JSV XLI JMVW
[LMGL [EW SYV GMVGYPEV IGS
XEVKIX JSV &EWIH SR HEX
JVSQ SYV VIG]GPMRK VEXI

:88 EHZERGIH MXW SGGYTEXMSREP WEJIX]
GYPXYVI MR QER] [E]W HYVMRK XLI JIEV T mqmpm
%QSRK SXLIV MRMXMEXMZIW [I TVSZMHIH E HMZIVWI VERKI SJ X
MRXVSHYGIH E RI[ QSFMPI XSSP JSV QEOMRK WEJIX] SFWIVZEXM
AEVXMGMTEXMSR [EW IRGSYVEKIH F] WIPIGXMRK E 7EJIX] 3FWIVz
XLl 1SRXL

:88SW PSRK XIVQ [SVO XS HIZIPST SGGYTEXMSREP WEJIX] LEW
TVSHYGIH VIWYPXW EW XLl RYQFIV SJ EGGMHIRXW ERH JMVWX E
HVSTTIH F] ER MQTVIWWMZI MR

LMW TVSZMHIH XLI JSYRHE
JSV WIXXMRK XLI EQFMXMSYW
EGLMIZMRK E VIG]GPMRK VE

:H DVVHVVHG KXPDQ ULJKWV ULVNV DQGrviwLvH Lpsorwl 8o Wik

LPSDFWV LQ RXU YDOXH FKDLQ 6XVWDLQDEOH 'HYHORSPH AR G W RK
LGHQWLILHG E\ RXU SURMHEWYV
6'* %JIJSVHEFPI ERH '"PIER
188 GSQTPIXIH MXW JMVWX WIWXIQEXMG LYQER VMKLXW VMWO EWWIW\ QRRXI

[LMGL [EW MQTPIQIRXIH MR EGGSVHERGI [MXL XLI 92 +YMHMRK e TR 1S R

AVMRGMTPIW SR &YWMRIWW ERH ,YQER 6MKLXW 1EREKIQIRX SJ MHIRX /ljgl\zﬂHH RIVEWXVYGXYVI

VMWOW LEW FIIR MRXIKVEXIH MRXS :88SW VMWO QEREKIQIRX TVSGIWW, -R

EHHMXMSR XLI 92 +PSFEP 'SQTEGX &YWMRIWW ,YQER 6MKLXW SRPMRKR 6" 6IWTSRWMFPI
SRWYQTXMSR ERH 4VSHYGXM

GSYVWI [EW QEHI EZEMPEFPI XS EPP IQTPS]IIW MR SVHIV XS VEMWI

E[EVIRIWW

,(IJEPXL ERH

6'* 'PMQEXI %GXMSR

I 3XLIV 7(+W
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6XVWDLQDELOLW\Y UHSRUW

6 XVWDLQDELOLW\ LV D FRUQHUVWRQH RI 977 V RSHUDWLRQV 7KLYV

UHSRUW RXWOLQHV WKH NH\ SULRULWLHY DQG SURJUHVV RI RXU
VXVWDLQDELOLW\ HITRUWV 7KLV VXVWDLQDELOLW\ UHSRUW LV DOLJQHG ZLWK
WKH (XURSHDQ 6 XVWDLQDELOLW\ 5HSRUWLQJ 6WDQGDUGV (656 EXW

LV QRW HIWHUQDOO\ DXGLWHG

&RQWHQWYV

+IRIVEP HMWGPSWYVIW

b7z67 GSRXIHX MRHI\
DRZMVSRQIRXEP MRJSVQEXMSR )
[ZSGMEP MRISVQEXMSR 7
[+SZIVRERGI MRISVQEXMSR +

Oooodd
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*HQHUDO GLVFORVXUHYV

:88 W WYWXEMREFMPMX] VITSVX MW TYFPMWLIH ERRYEPP] EW TEVX SJ SYV ERRYEP
VITSVX 8LI VITSVXMRK TIVMSH MW XLI WEQI EW MR JMRERGMEP VITSVXMRK XLI
JMRERGMEP ]IEV P -R XLMW VITSVX [I HIWGVMFI LS|

WYWXEMREFMPMX] MW ER MRXIKVEP TEVX SJ SYV STIVEXMSRW ERH HIGMWMSR QEOMRK
;1 HIWGVMFI SYV OI] KSEPW EGXMSRW ERH VIWYPXW VIPEXIH XS XLI

IRZMVSRQIRX TISTPI ERH KSSH KSZIVRERGI EW [IPP EW LS[ [I HIZIPST

SYV STIVEXMSRW MR E PSRK XIVQ ERH XVERWTEVIRX QERRIV

%»DVLV IRU SUHSDUDWLRQ

8LI WYWXEMREFMPMX] VITSVX LEW QEMRP] FIIR TVITEVIH MR EGGSVHERGI [MXL XLI
WYWXEMREFMPMX] WXERHEVHW VIJIVVIH XS MR 'LETXIV SJ XLI %GGSYRXMRK %GX SR
J)YVSTIER 7TYWXEMREFMPMX] 6ITSVXMRK 7XERHEVHW )767 8S E GIVXEMR I\XIRX
XLI VITSVX EPWS JSPPS[W XLI )YVSTIER *MRERGMEP 6ITSVXMRK %HZMWSV] +VSYTSW
)*6%+ YTHEXIH WYWXEMREFMPMX] VITSVXMRK WXERHEVHW )767 (IGIQFIV
9RHIV XLI )9SW 3QRMFYW (MVIGXMZI :88 [MPP RSX FI [MXLMR XLI
WGSTI SJ XLI 'SVTSVEXI 7TYWXEMREFPI 6ITSVXMRK (MVIGXMZI '76( MR XLI
JYXYVI FYX [MPP GSRXMRYI VITSVXMRK MR PMRI [MXL )767 WXERHEVHW
8LI VITSVXIH WYWXEMREFMPMX] XSTMGW ERH WYWXEMREFMPMX] MRHMGEXSVW EVI
FEWIH SR :88SW HSYFPI QEXIVMEPMX] EWWIWWQIRX [LMGL [EW YTHEXIH MR
8LI HSYFPI QEXIVMEPMX] EWWIWWQIRX TVSZMHIH XLI FEWMW JSV
MHIRXMJ]MRK XLI VITSVXMRK VIUYMVIQIRXW SJ XLI )YVSTIER WYWXEMREFMPMX]
VITSVXMRK WXERHEVHW XLEX EVI VIPIZERX XS XLI GSQTER]SW STIVEXMSRW ERH
WXEOILSPHIVW 1SVI MRJSVQEXMSR EFSYX XLI HSYFPI QEXIVMEPMX] EWWIWWQIRX
ERH MXW VIWYPXW MW EZEMPEFPI SR TEKI
8LI HEXE JSV XLI VITSVXIH )YVSTIER WYWXEMREFMPMX] WXERHEVHW :88SW
S[R MRHMGEXSVW ERH XLIMV PSGEXMSR MR XLI WYWXEMREFMPMX] VITSVX EVI TVIWIRXIH
MR XLI GSRXIRX MRHI\ SR TEKI
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6XVWDL Q DELOLW)7XIVMRK +VSYT MR [LMGL XLI MQTEGXW VMWOW ERH

STTSVXYRMXMIW EVI HMWGYWWIH EW RIGIWWEV] SV EX PIEWX

JRYHUQDQFH DW A xmaiw E 11EV

%RDUG RI 'LUHFWRU V JHQGHU VSOLW
977 LV D VWDWH RZQHG FRPSDQWMEZKRVH
SXUSRVH LV VSHFLILHG LQ ODZ1e977 V SXUSRVH LV
WR SURPRWH WKH XWLOLVDWLRQ DQG
FRPPHUFLDOLVDWLRQ RI UHVHD(HE)!sVLQQ%DGHUVKLS 7THDP V JHQGHU VSOLW
WHFKQRORJ\ LQ EXVLQHVV D QG yRftHW+—977
WXUQV PDMRU JOREDO FKDOO
VXVWDLQDEOH JURZWK IRU FRPSDQLHV DQG
VRFLHW\ WKURXJK VFLHQFH DQG WHFKQRORJ\

5HVSRQVLELOLW\ DQG VXVWDLGHERFEWL BRI WE XY RS252

WKH FRUH RI 977 V RSHUDWLRQX GFvV 57 NGYXMZI OIOFIvVW
2YQFIV SJ RSR INIGYXMZI QIQFIVW

GXVWDLQDELOLW\ PDQDJHPHQW DW 987]?(LI &SEVH QIQFIVW [IVI MRHITIRHIRX MR
7YWXEMREFMPMX] QEREKIQIRX ERH XLI VIWTSRWMFMPMXMIW SJ
QEREKIQIRX FSHMIW MR WYWXEMRE BMPEMMHMEKT MW VES/RQIRXEP MQTEGXW XLI 7IRMSV :MGI
HIWGVMFIH MR :88SW WYWXEMREFMBRAMMY MSIAX RERGEWMIKEXYMIIPPIRGI (MKMXEPMWEXMSR ERH
8LI 4VIWMHIRX )3 XLI )\MIGYXMZI 0OIEHAKWMRE BMPM X] 3)(7 LEW STIVEXMSREP VIWTSRWMFMPMX] 8LI
)08 :88SW &SEVH SJ (MVIGXSVW ERH %3V ¥ RHMOM | BRIRNWIRXIMIMIH SR IRZMVSRQIRXEP XSTMGW EVI QEMRP]
EVI VIWTSRWMFPI JSV QSRMXSVMRKF¥WWXERREBESRMYIWEREXIERH VIWIEVGL TVMSVMXMIW WS XLI
MQTEGXW VMWOW ERH STTSVXYRMXMWY s&WW MEWEXENM REFMANEIPMIW [MXL XLI LIEHW SJ VIWIEVGL
KSZIVRERGI WXVYGXYVI GSQTPIQIRXAN IBW ®RHSMLI 7IRMSYV :MGI 4VIWMHIRX 7XVEXIK] ERH
KSZIVRERGI WXVYGXYVI F] WTIGMJ]MRKyKIRIIWWRERN@IRNKIRGI 8LI 7ZIRMSV :MGI 4VIWMHIRX 3)(7 MW
WYWXEMREFMPMX] ERH VIWTSRWMFN PMXS MWWEP IV SR I BVRE RMEW WBGMEP MQTEGXW MR VIPEXMSR XS XLI
MRXIKVEP TEVX SJ :88SW MRXIVREP WEIXWINIVE8SW S[R TIVWSRRIP ERH IQTPS]IIW MR XLI ZEPY]I

8LI WYWXEMREFMPMX] KSZIVREREELEMRIP7YRIMEW IMEW XALIBVMHIRX ,YQER 6IWSYVGIW MW
XLI )08 MW VIWTSRWMFPI JSV QEREK/NMRKSRUMFPAWSY MWRMKKMRKR XLI MQTEGXW ERH STTSVXYRMXMIW
STTSVXYRMXMIW [IWTIGMEPP] VIKEVEIMRIX MIRIKW ¥ 3N M RE FMROMXSNVGI 8LI 7:4 SJ 3)(7 QEXXIVW
XEVKIXW VIPEXIH XS XLIQ 8LI )08 VMMINVWWAERWMPEMRISKVWHEREKMRK KSZIVRERGI VIPEXIH MQTEGXW
WYWXEMREFMPMX] XEVKIXW ERH TVSKVMWOXSHEREK M) PRIXQVEWTSRWMFMPMXMIW EVI HIXIVQMRIH MR

PIEWX X[MGI E ]JIEV -R EHHMXMSR [EJGtBWNEREFE XWX SBEXWI VMWO QEREKIQIRX TVMRGMTPIW
YO8 FIPSRKW XS XLI +SZIVRERGI ERH 7YWXEMREFMPMX]
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7KH UROH RI PDQDJHPHQW LQ VXVMD LVQDEXPMREFMPMX] VITSVX 8LI &SEVH QSRMXSVW ERH
JRYHUQDQFH EWWIWWIW XLI IJJIGXMZIRIWW SJ MRXIVREP WYTIVZMWMSR ERH
'88SW 4VIWMHIRX )3 MW VIWTSRWREFHRMXSW BRH VMWO QEREKIQIRX
WYWXEMREFMPMX] SJ :88SW STIVEXMSRW %WMWXEBREMMRMIW XEWOW MRGPYHI VIZMI[MRK XLI
QEREKIQIRX ERH WYWXEMREFMP M X]VVWITSS/RWIR KMEIKX K EIRH MXYIW XEMREFMPMX] TSPMGMIW QEXIVMEP XSTMGW
XLl &SEVH SJ (MVIGXSVW EW [IPP ERRHSXLM RINWREMKEXMPMX] VITSVX ERH VIGSQQIRHMRK XLIQ
&SEVH SJ (MVIGXSVW 8LI 4VIWMHIRXSV' EBHETKWSRKRWSKLBIQYRIVEXMSR 'SQQMXXII EYHMXW XLI
WYWXEMREFMPMX] KSEPW ERH QI X VNG FSXIMZU | VQE IXIYIMEPV XEYWEBMREFMPMX] ERH VIWTSRWMFMPMX]
8LI )08 ETTVSZIW TVMRGMTPIW VIPIEXISV RS RAGY WEREIMIREERFHIFPI WXW Y WX EMREFMPMX] MWW Y IW
ERH VIWTSRWMFMPMX] IRWYVIW WYG3RGMWRMNRK WESSWG ISYR \| EANDIJHV G |
WYWXEMREFMPMX] VSEHQETW KSEPWS8L] QEXVXMBAR SSTHEEW BRBYXMZI OIEHIVWLMT 8IEQ
/4-W ERH QSRMXSVW TVSKVIWW XSPEY MW TIVIZMWI WYWXEMREFMPMX] MWWYIW WXIQW HMVIGXP] JVSQ MXW
7YWXEMREFMPMX] VITSVXMRK MWQXQF MWMWS SRWHEXNPHXERH XIIMSIIWWMSREP INTIVMIRGI 8LI
'LMIJ *MRERGMEP 3JIJMGIV '*3 ERH QXIQFIMWSUER(A\TBVMIRGI MR JSV I\EQTPI .6
7:4 SJ 3)(7 SZIVWIIW XLI WIXXMRK SQ@ BREMKXENRKE FVER'MESR RIYXVEP WSPYXMSRW ERH SXLIV
XEVKIXW ERH MW MR GLEVKI SJ STIVEXM$8EOQ IREE M 2M XMW RS YKL VIWIEVGL 8LI NTIVXMWI
HIZIPSTQIRX VIPEXIH XS MQTEGXW BRTIMXYRMOMIRZENISRQIRXEP XLIQIW MW PMROIH XS XLI
VMWOW QEXIVMEP MQTEGXW MHIRXMJMIH F] :88 IWTIGMEPP] XLI
R MXW VIWIEVGL EKIRHE :88 LEW QHERXWJERH SITITEFSFRMXMIW KIRIVEXIH XLVSYKL VIWIEVGL
WYWXEMREFMPMX] GLEPPIRKIW XS [MGLIMXGIEVRLERHV XL E PYTXWSMRWI SJ :88SW 7:4 SJ
ERH QEOI E WMKRMJMGERX MQTEGX, Y:@ERW MW YEBGGW ERM XLI TIVWSRRIP VITVIWIRXEXMZI MR
GYWXSQIV [SVO EKIRHE MW GEPPIH XILI Y0 & WPWRRMRWDER IXS XLI MQTEGXW VMWOW ERH STTSVXYRMXMIW
ERH MX KYMHIW WYWXEMREFMPMX] QIEPFEEXK HOXSX: BB W | B[IEVMGLWSRRIP -R EHHMXMSR :88
:88SW )08 HIGMHIW SR XLI GSRXIRXWWXERBPMWEFRPERENSWW SVKERMWEXMSREP WYWXEMREFMPMX] KVSYT MR
*VEQI ERH XLI 'LEPPIRKI *SGYWIW XS IRWYVI XLI RIGIWWEV] NTIVXMWI VIPEXIH XS
8LI +SZIVRERGI ERH 7TYWXEMREF MPYWXEMREFMRRMXSY T
MW VIWTSRWMFPI JSV WXIIVMRK XLI ZMWMSR SJ PSRK XIVQ
WYWXEMREFMPMX] ERH VIWTSRWMFMPMX] MR VIWIEVGL WYTIVZMWMRK
WYWXEMREFMPMX] VITSVXMRK TVSGIWWIW QSRMXSVMRK XLI
TIVISVQERGI! VIPEXIH XS VIWTSRWMFMPMX] ERH WYWXEMREFMPMX]
ERH IREFPMRK GLERKI QEREKIQIRX MJ RIGIWWEV]
'88SW &SEVH SJ (MVIGXSVW ETTVSZIW XLl WYWXEMREFMPMX]
KSZIVRERGI WXVYGXYVI TSPMGMIW ERH KSEPW VIPEXIH XS
VIWTSRWMFMPMX] ERH WYWXEMREFMPMX] MR MRGIRXMZI WGLIQIW
XLl /4-W XLI HSYFPI QEXIVMEPMX] EWWIWWQIRX (1% ERH
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6XVWDLQDELOLW\ JURXS DW 977 VIGIMZI E OIEHIVWLMT )\GIPPIRGI| 61pEWHN PXW BFHPERQOMZIDMQG LQWHUQDO FRQWURO LQ
:88SW WYWXEMREFMPMX] KVSYT TVIGERMWMMXAN X EXKKIXGS QMPER]I W W XV E XVKKWGV DIIMRERIGCOM BAP\ F M B/RIRWL Y J
XS QEXIVMEP MQTEGXW VMWOW ERBVSETSVM/NRMXMBRHERHA+XKIEWW 8LISHKSBMRIRIVRIEIP WYTIVZMWMSR SJ WYWXEMREFMPMX] VITSVXMRK MW XLI
MRHMGEXSVW EW [IPP EW :88SW WYWEHBWREEFEMWTP WG] FRISKMEQHVH MW XGIQWEORWMBEWPMX] SJ XLI :88 %YHMX 'SQQMXXIlI -X QSRMXSVW
8LI WYWXEMREFMPMX] KVSYT MW G VIS WVG \EGIE)PRVAIR MVEXKEXW HRER R X 1 KV E PEREHVEWW IWPZWEWHXIRKVKIIWO QEREKIQIRX SJ WYWXEMREFMPMX]
GSRWMWXW SJ INTIVXW ERH VIWIEVGIHRWKJIQ SRXHVRIH IXSRMRIGM PEHW XLI XWIEBWXHMRKRERIIXLI WYWXEMREFMPMX] VITSVXMRK TVSGIWW -]
8LI KVSYT MRGPYHIW INTIVXW ERH VVWQEFRGLEXW SV\RRV XS XLI QEREKIQIRXRIELIWSHFEVE XMAIBYHMX 'SQQMXXII [MPP MWWY I
IRZMVSRQIRXEP IGSRSQMG ERH WSGINDEFRR W EKMVFEERIWWE RS FI JEMV ERH SIS OQOOMRNEXMBRW.MEY MQTVSZMRK XLI VITSVXMRK TVSGIWW
XIGLRSPSK] )EGL QIQFIV FVMRKW [MEXEYXLI XSWEXKXMEBX ERH VIXEMR QERE KRWWY YMRIK XUl VIPMEFMPMX] SJ XLI VITSVXIH MRIJSVQEXMSR XS
INTIVXMWI ERH INTIVMIRGI JVSQ HMJRINGIIRKXWIEEM XWOMP RWM ERH NTIVMIRGIXASWGVMVZISRBWMFPI JSV VITSVXMRK
SVKERMWEXMSR 8LMW IREFPIW IWXWRKNEMEKWRSK SE NGISXWALWRW M Z | 8LI VIWYPXW SJ WYWXEMREFMPMX] VITSVXMRK EVI VIZMI[IH
YRHIVWXERHMRK SJ :88SW WYWXEMRE&MP:E&]&G EPMHPHR®& MM IBAW S[RPRLT 4V EXMEP R IZ)IBWWSJ XLI WYWXEMREFMPMX] KSZIVRERGI WXVYGXYVI
EW XLI HIZIPSTQIRX SJ MRRSZEXMZIVIWEPRIXHEZRWR 803 KIPSVWSERWCEKBRMBERPRIHTYVSNIGX QEREKIV VIWTSRWMFPI JSV WYWXEMREFMPMX]
NTIVXMWI MW EZEMPEFPI XS :88SW QEIREIQQRRXEXMSR QSHIP SFEFNIGXMAW EWRHVMRIKE RMNHWREXMWISWVRI WS VMWOW EWWSGMEXIH [MXL VITSVXMRK
EHQMRMWXVEXMZI ERH WYTIVZMWSYXLF$HMEWH XLI FYWMRIWW EVIE PIEEHRWWUMTO8IE®RH XLI WXIIVMRK KVSYT JSV VITSVXMRK EWWIWW

8LI WYWXEMREFMPMX] KVSYT ERHQWQFWWW MERVE HFM BM K] H SSYRO EE WVES T S W EXAL IIW\6 QV M KIRMNIIMAEREB X 8LI QSWX TVIWWMRK VMWOW MHIRXMJMIH EVI
[LSPI EVI GSSVHMREXIH F] XLI GSVTSVEXHRMYBMXIBESREHF MPMKX] &SEVH SR XROERRMEFCS EFBEIMWYVMWO QEREKIQIRX XSSP ERH TVSGIWWIH
ERH VIWTSRWMFMPMX] '76 XIEQ [LMGELWERRWRBEFWPNMI]ITTWIESWQERGI|I QURVIGWE®QI VER PN HEIR] BRLIV VMWOW MR EGGSVHERGI [MXL
MR GSVTSVEXI WSGMEP VIWTSRWM FXIILPMXg REERKH QMRXIBNQY R MMBNXONVE R WIWXBIESWRVMWO QEREKIQIRX TVSGIWW :88 LEW TIVJSVQIH E
8LI XIEQ VIKYPEVP] EHZMWIW ERH MRYFIGQGQYERBSGSESWEW EWWIWWIH MR XLITENXNREY EXIWKXREYHMX SJ MXW WYWXEMREFMPMX] VITSVX MR
QEREKIQIRX SR VIWTSRWMFEMPMX] E@ERE KUOX R M RVERE M PRVEXJ MR VKYSI WY | P | G & 5H5 T V B/ X2 BIR B MM P NKX] Z NHENKXIS V

8LI WYWXEMREFMPMX] KVSYT MW SIfTMZRMMEZ MR X8 1] MRGPYHIH SFNIGXMZIW VIPEXIH XS
IRZMVSRQIRXEP GSVTSVEXI WSGMEPGEWITESRWA\NRENPPWMEKJ IRKRH[IPPFIMRK EXH S¥IOO ISMKERWMWEXMSREP
KSZIVRERGI )7+ [SVOMRK KVSYTW gGgimM&®BYWHRHWWYVI XIMSQSXMSR SJ XLI WYWXEMREFMPMX] ERH
MQTEGXW VMWOW ERH STTSVXYRMXMWMV SR WEBMEIMPABX]|BCEVKEXWM GJ :88S |\ IDFWRUV LQ WKH GXH GLOLJHQFH SURFHVV 6HFWLRQV LQ WKH VXVWDLQDELO W\ UH:
8LI :88 7XVEXIK] 9RMX EPWS WXIIVW XEEWQH B&XXEJ EGLMIZIQIRX SJ WY g _Rx|KVEXMSR SJ HYI HMPMKIRGI MRXS KSZIVIERGI WXVEXIK] ERH XLI FYWMRIWW
VIWIEVGL EGXMZMXMIW JVSQ XLI TIVWNIGXMZIVEIX Y WKEKIXKEFEIMPM %P X QSHIP +3: 7&1
8LI TEVXMGMTEXMSR SJ XLI WXVEXIKP VITI W LR XER®WZAE PM\R EFPFERV XERH XL F -RXIVEGXMSR [MXL EJJIGXIH WXEOILSPHIVW =X EPP OI] WXEKIW SJ XLI HYI HMP VKIRGI
[SVOMRK KVSYTW IRWYVIW E HMEPSKFI| FBJIIXRIXRRYEP WEPEV] rvseiww 63 &l T T

WXVEXIK] ERH WYWXEMREFMPMX] [SVOBLI ,YQER 6IWSYVGIW ERH 6|QYR|‘H3 ‘H'TRPTMIJRMXGEEXXMMSSRRSEJREHGth:‘éVF'{VV‘(/WXQS"?rf“?RRX'KRElE‘Ef"\AMlnﬂEffc’;wa77 "
'SQOMXXII TVSTSWIW XLI XxIvQw ER T “QTPIQ EXMEL MR

QFRUSRUDWLQJ VXVWDLQDELOLWREREXIQWHRE MRGIRXMZI WGLIQI XS I 1SRMXSVMRK ERH GSQQYRMGEXMSR VIKEVHMRBK XDI IJJIGXMZIRTWW €J XLSWI EGXMSRW

SHUIRUPDQFH LQWR LQFHQWLYH VAWHBNSVW [LMGL XLIR ETTVSZIW XLIQ *SPPS[MRK XLI
-R EHHMXMSR XS XLI XSXEP VIQYRI\GESGWSHBWKETTNESZEP XLI :88 VIQYRIVEXMSR XIEQ YTHEXIW
AVIWMHIRX ERH )08 QIQFIVW LEZI XIXNL$ XISQXWY BRIXK]GSRHMXMSRW EGGSVHMRKP]
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8LI MRHI\ WLS[W [LMGL )767 HMWGPSWYVI VIUYMVIQIRXW :88 LEW JSPPS[IH MR MXW VITSVXMRK ERH XLIMV PSGEXMSR MR XLI VITSVX

(656 LQGLFDWRU /IRFDWLRQ FRPPHQW
(656 *HQHUDO GLVFORVXUHV
&4 P +IRIVEP FEWMW JSV TVITEVEXMSR SJ WY‘@EMREFMPMX]

S P 8LI VSPI SJ XLI EHQMRMWXVEXMZI QEREQQIRX ERH WYTIVZMWSV] FSHMIW
+3: P -RXIKVEXMSR SJ WYWXEMREFMPMX] VIPEEH TIVISVQERGI MR MRGIRXMZI WGL
+3: P 7XEXIQIRX SR HYI HMPMKIRGI Q

SSH P 6MWO QEREKIQIRX ERH MRXIVREP GSRX\'EDW SZIV WYWXEMREFMPMX] VITSVXN

7&1 P 7XVEXIK] FYWMRIWW QSHIP ERH ZEPYI @EMR
7&1 P -RXIVIWXW ERH ZMI[W SJ WXEOILSPHIVWQ

7&1 P 1EXIVMEP MQTEGXW VMWOW ERH STTSVXYRMXMIW H
WXVEXIK] ERH FYWMRIWW QSHIP o o o o Y

-63 P (IWGVMTXMSR SJ XLI TVSGIWWIW XS MHIRXMJ] ERH EWWIWW QEXIVMEP MQTEG
VMWOW ERH STTSVXYRMXMIW O

-63 P (MWGPSWYVI VIUYMVIQIRXW MR )767 GSZIVIH F] XLI YRHIVXEOMRKSW
WYWXEMREFMPMX] WXEXIQIRX O

1(6 4 4SPMGMIW EHSTXIH XS QEREKI QEXIVME PCWMIEKEME €8 fabMx] QEXXIVW

XLIMV MRXIVEGXMSR

(656 ( K &OLPDWH FKDQJH

P 4SPMGMIW VIPEXIH XS GPMQEX| GLERKI QX MKEXMSR ERH EHETXEXMSR
) P %GXMSRW ERH VIWSYVGIW VIPEXIH XS GPNM®DEXI GLERKI TSPMG]
) P 8EVKIXW VIPEXIH XS GPMQEX| GLERKI QMXMKEXMSR ERH EHETXEXMSR
) P )RIVK] GSRWYQTXMSR ERH QM\ O
) P +VSWW 7GSTIW ERH 8SXEP +,+ IQOMWWMSRW
) P +,+ VIQSZEPW ERH +,+ QMXMKEXMSR TVSNIGXW JMRERGIH XLVSYKL GEVFSR
GVIHMXW 2SX QEXIVMEP
) P -RXIVREP GEVFSR TVMGMRK 2SX QEXIVMEP
) P 4SXIRXMEP JMRERGMEP 1JJIGXW JVSQ QEXIVMEP TLIWMGEP ERH XVERWMXMSR \
TSXIRXMEP GPMQEXI VIPEXIH STTSVXYRMXMIW S8VERWMXMSR TIVMSH YXMPMW IH

(656 LQGLFDWRU /IRFDWLRQ FRPPHQW
(656 ( K %LRGLYHUVLW\ DQG HFRV\VWHPV

) P 8VERWMXMSR TPER SR FMSHMZIVWMX] ER4 IGSW]WXIQW ERH MRXIVEGXMSR 'MXL
WXVEXIK] ERH FYWMRIWW QSHIP 2SX QEXIVMEP

) A4SPMGMIW VIPEXIH XS FMSHMZIVWMX] ERHQGSW]WXIQW

%GXMSRW ERH VIWSYVGIW VIPEXIH XS FMEMZIVWMX] ERH IGSWJWXIQW
S8EVKIXW VIPEXIH XS FMSHMZIVWMX] ERH IEBW]WXIQW

-QTEGX QIXVMGW VIPEXIH XS FMSHMZIVW MX$ X REXGSWEIRVXIQW GLERKI

A4SXIRXMEP JMRERGMEP 1JJIGXW JVSQ FMSHMZIVWMX] ERH IGSW]WXIQ VIPEX H VMW
RH STTSVXYRMXMIW S8VERWMXMSR TIVMSH YXMPMWIH

656 ( K 5BHVRXUFH XVH DQG FLUFXODU HFRQRP\

4SPMGMIW VIPEXIH XS VIWSYVGI YWI ERH E\/IVGYPEV IGSRSQ]

%GXMSRW ERH VIWSYVGIW VIPEXIH XS VIVIElYVGI YWI ERH GMVGYPEV IGSRSQ]
8EVKIXW VIPEXIH XS VIWSYVGI YWI ERH G\WWGYPEV IGSRSQ]

6IWSYVGI MRJIJPS[W 2SX QEXIVMEP

6IWSYVGI SYXIPS[W O

P 4SXIRXMEP JMRERGMEP IJJIGXW JVSQ QEXIVMEP VIWSYVGI YWI ERH GMVGYPEV
IGSRSQ] VIPEXIH MQTEGXW VMWOW ERH STTSVX3WERXWMWMSR TIVMSH YXMPMWIH

(656 6 K 2ZQ :RUNIRUFH
7 P 4SPMGMIW VIPEXIH XS S[R [SVOJSVGI
7 P 4VSGIWWIW

7 P 4VSGIWWIW XS VIQIHMEXI RIKEXMZI MQTEGXW ERH GLERRIPW JSV S[R [SVOIVW
XS VEMWI GSRGIVRW .}

7 P 8EOMRK EGXMSR SR QEXIVMEP MQTEGXW SR S[R [SVOJSVGI ERH ETTVSEGLIW
XS QMXMKEXMRK QEXIVMEP VMWOW ERH TYVWYMRK QEXIVMEP STTSVXYRMXMIW VIPEXIH
[SVOJIJSVGI ERH IJJIGXMZIRIWW SJ XLSWI EcxmEBwW

7 P 8EVKIXW VIPEXIH XS QEREKMRK QEXIVMEP_RIKEXMZI MQTEGXW EHZERGMRK
TSWMXMZI MQTEGXW ERH QEREKMRK QEXIVMEF'QMWOW ERH STTSVXYRMXMIW

7 P 'LEVEGXIVMWXMGW SJ XLI YRHIVXEOMRKS@IQTPS]IIW

7 P 'LEVEGXIVMWXMGW SJ RSR IQTPS]II [SVOIVW MR XLl YRHIVXEOMRKSW S[R
[SVOJSVGI O

m— — — —
T U U U T
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U U U U T

an



Eiigsl 1 6aRA7% 150 7 7k 5(3257 EZZ VI\HDU EXII1PSDFW X vwip L Q D E L0 LVEBCAW B EGRHE LO LWL UH SR

(656 LQGLFDWRU /IREDWLRQ FRPPHQW
7 P 'SPPIGXMZI FEVKEMRMRK GSZIVEKI ERH WEGEMEP HMEPSKYI

7 P (MZIVWMX] QIXVMGW O

7 P %HIUYEX| [EKIW 2SX QEXIVMEP

7 P 7SGMEP TVSXIGXMSR O

7 P 4IVWSRW [MXL HMWEFMPMXMIW 2SX QEXIVMEP

7 P SVEMRMRK ERH WOMPPW HIZIPSTQIRX QI -dMGwW

7 P ,IEPXL ERH WEJIX] QIXVMGW O

7 P ;SVO PMJI FEPERGI QIXVMGW O

7 P 6IQYRIVEXMSR QIXVMGW TE] KET ERH XSKEP VIQYRIVEXMSR

7 P -RGMHIRXW GSQTPEMRXW ERH WIZIVI LYGER VMKLXW MQTEGXW
(656 6 K :RUNHUV LQ WKH YDOXH FKDLQ

7 P 4SPMGMIW VIPEXIH XS ZEPY! GLEMR [svoO K

7 P 4VSGIWWIW JSV IRKEKMRK [MXL ZEPY!I GLAMR [SVOIVW EFSYX MQTEGXW
;

P 4VSGIWWIW XS VIQIHMEXI RIKEXMZI MQTEGXW ERH GLERRIPW JSV ZEPYI GLEMR
[SVOIVW XS VEMWI GSRGIVRW O

7 P 8EOMRK EGXMSR SR QEXIVMEP MQTEGXW SR ZEPY| GLEMR [SVOIVW ERH
ETTVSEGLIW XS QEREKMRK QEXIVMEP VMWOW ERH TYVWYMRK QEXIVMEP STTSVXYIMXMIW
VIPEXIH XS ZEPY| GLEMR [SVOIVW ERH IJJIGXM@RIWW SJ XLSWI EGXMSRW

7 P 8EVKIXW VIPEXIH XS QEREKMRK QEXIVMEP_RIKEXMZI MQTEGXW EHZERGMRK
TSWMXMZI MQTEGXW ERH QEREKMRK QEXIVMEF’QMWOW ERH STTSVXYRMXMIW

(656 * K %XVLQHVV FRQGXFW

&YWMRIWW GSRHYGX TSPMGMIW ERH GSVEVEXI GYPXYVI
1IEREKIQIRX SJ VIPEXMSRWLMTW [MXL WY@PMIVW
4VIZIRXMSR ERH HIXIGXMSR SJ GSVVYTXNQQ ERH FVMFIV]
'SRIMVQIH MRGMHIRXW SJ GSVVYTXMSR SQFVMFIV]

+ P 4SPMXMGEP MRJPYIRGI ERH PSFF]MRK EcKMzZMXMIW
5HVHDUFK HWKLFV FRPSDQ\ VSHFLILF WRSLF

ASPMGMIW VIPEXIH XS VIWIEVGL IXLMGW Q

%GXMSRW ERH VIWSYVGIW VIPEXIH XS VIWIEVGIJ;IXLMGW
BEVKIXW VIPEXIH XS VIWIEVGL IXLMGW O

+

+

+

T T T T

+
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ODWHULDO VXVWDLQDELOLW\ WRSLFV

977 KDV FDUULHG RXW D GRXEOH PDWHULDOLW\
DVVHVVPHQW WR FODULI\ RXU NH\ VXVWDLQDELOLW\
WRSLFV DQG UHODWHG LPSDFWV ULVNV DQG
RSSRUWXQLWLHV 977 V PRVW VLIQLILFDQW LPSDFWYV
DULVH IURP RXU UHVHDUFK DV UHIOHFWHG E\ WKH
UHVXOWY RI WKH DVVHVVPHQW

$VVHVVPHQW RI VXVWDLQDELOLW\ LPSDFWV ULVNV
DQG RSSRUWXQLWLHYV
:88SW QSWX VIGIRX HSYFPI QEXIVMEPMX] EWWIWWQIRX [EW
ETTVSZIH MR -X NEQMRIH XLI QEXIVMEPMX] SJ
WYWXEMREFMPMX] XSTMGW JSV :88 FSXL XLVSYKL MQTEGXW ERH
MR XIVQW SJ XLI VIPEXIH VMWOW ERH STTSVXYRMXMIW
8LI VIWYPXW SJ XLI HSYFPI QEXIVMEPMX] EWWIWWQIRX KYMHI
SYV WYWXEMREFMPMX] [SVO ERH WXVEXIKMG GLSMGIW ERH PE] XLI
JSYRHEXMSR JSV SYV WYWXEMREFMPMX] VITSVXMRK

8LI HSYFPI QEXIVMEPMX] EWWIWWQIRX MHIRXMJMIH ERH
EWWIWWIH TSXIRXMEP ERH EGXYEP MQTEGXW SR TISTPI ERH
XLI IRZMVSRQIRX XLVSYKL SYV HYIl HMPMKIRGI TVSGIWW 8LI
EWWIWWQIRX EPWS INEQMRIH XLI MQTEGXW SJ :88 SR MXW
S[R STIVEXMSRW ERH FYWMRIWW VIPEXMSRWLMTW MR HMJJIVIRX
JYRGXMSRW ERH ZEPY|I GLEMRW -R EHHMXMSR XLI EREP]WMW
WTIGMJIMIH XLI MQTEGXW XLEX :88 GER MRJPYIRGI XLVSYKL MXW
S[R EGXMSRW ERH HIGMWMSRW EW [IPP EW XLI MQTEGXW XLEX
GER FI PMROIH XS :88 FEWIH SR MXW FYWMRIWW VIPEXMSRWLMTW
ERH VITYXEXMSR *MRERGMEP QEXIVMEPMX] [EW I\EQMRIH
XLVSYKL VMWOW ERH STTSVXYRMXMIW WXIQQMRK JVSQ
WYWXEMREFMPMX] XLIQIW

XU 1TPsSbFw
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BURFHVV GHVFULSWLRQ DQG PHW KR\GWI WMWIQEGRX MRZSPZIH MRXIVZMI[MRKRXMRYBREKARHXIPST SGGYTEXM SREP WEBKXMZTRE G XWSY WL ERMKRMJIMGE
:88SW HSYFPI QEXIVMEPMX] EWWIWWHQX RHVFSEVMMIHQEMWXW ERH GSP PWSYXIM B K XV RIISSTVQ E WMGBIR XEP [IPPFIMRKMERMBBGIEHRGR SJ XLI VMWOW ERH ST
UYEPMXEXMZIP] F] YWMRK E UYIWXMYBREMVWSR BIPPPWIKRK UYIWXMSRRBMYRWMEP EHZIVWI 1JJIGXW SR LY QEIRIVQKIRIW SRREXWIGERILIEGGSVHMRK X
MRJSVQEXMSR JVSQ MRXIVREP ERH I\)VIREWPSW XNEW | V SKEM VW RER H X | VR E L BMRHE OX L B PITYUBWMW [EW SR :88SW ERSMEPMTEXIH MQTEGX SR :88SW GEWL
F] MRXIVZMI[MRK :88SW QEREKIQIRXMRRH BHRHVMR X88BMWI[MRK VITVIWIRXWEXMGEBR YS\VEXLX MFER/ XGNL B R W AVSFEFMPMX] [EW EWWIWWIH MR XLI
WYWXEMREFMPMX] XIEQ EREPJWIH X\LIVWWISRW MWPF]JEW S MRARWRKTEWX|1VMRK BR H ¥ VRBVZEING VR MR XB VSRQIRXE DR VAMBXOW ERHWEGMEKWHH SR :88SW KI
WGSVI XS XLI MHIRXMJMIH MQTEG X WV ?MIWXOKV ERMXSTT ¥ WX WRWIXINPINM VW  [MDOLF BOWMSG XSV ERHRXMUMGY GL  F YEXW: B8 ®W GMR X EDMNSSRWW 8LI VMWOW VI
FEWIH SR XLI GSPPIGXIH HEXE ERHGMMREPRY X] BRHGIN R MIR/KV GEYWI KVIIRLSYWI KEW IQMWWMSRVE VILENGW IVEWIHERRH TVMSVMXMWIH YW\
XLVIWLSPH ZEPYIW JSV QEXIVMEPMX] -R EHHMXMSR MRXIVZMI[ HEXE JWB®T ES®% \8 RT GIZMGEXM GLERKI QMXMKEKQISFE ERW EM B8 HWKALIWWMKXY OW EX :88

AVMSV XS XLIMV ETTVSZEP XLI VHSYFRWQENIZEEMMEXIFHWWIWWQIRX MIYARM [EB8 SWX MPMWWHMSKW LEZI FITRIVWMMREXMBMIS MIRZSPZMRK SGGYTEX
XLVSYKL MRXIVZMI[MRK MRXIVREP IN\TTERW SR IXHSYMPIW SFXEMRIH JVSQ/IPEINREP] PS[ ERH XLl QSWX WMKRBMIMBERXVHISR XX MFEXSMPEFMPMX] SJ
QEXIVMEPMX] EWWIWWQIRX [EW GEWVYXEB I8§SRHIRWE OSSIVIRERGATIVXW [1\QIVRSKK EWNVHR i1 & P8ISBEK | GLERKI MW XX L M@W EECRH SXIL 8 YW IVHWIFEWIGIIR G| TVSG I
[MXL XLI JVEQI[SVO SJ XLI )YVSTIERHBWWREKRQEKFWMWEPAM X] EWWIWWQIRX 4BW MXASIN MOFEBWWE [IVI MHIRXMJIMIH FEVSAGRMUNP WK [IWS WKHI RKMIMIH MF

6ITSVXMRK 7XERHEVHW )767 8 VI BENVMBAWG IRXVI IRWYVIW XLEX MX MBWEGIX ISYBRWMRKGERFRH GYWXSQIVRBWOS FAMREEPW S MMGW JVSQ XLI TIV\
NEQMRIH MR XLI EWWIWWQIRX [IVI AFEWZINV\8R IWXERMBYHMR HMJJIVIRX W YWEKWRSERFM® Mg SX\S BYIFG WIWMRSRRIP SJ SYV VIWIEVGL ERH MR VIPEXMSR XS
WYF XSTMGW ERH XLI VIWYPXW SJ :8Z85\8 IQVEARY HSYFPI &SXL RIKEXMZI ERH TSWMXMZI MQBEGIXBQMFI TWRI SVYWQW \8IHGSQTIXIRGI
QEXIVMEPMX] EWWIWWQIRX %W E VIWYPX :88SW S[R INTIVXW EREWQERBKMRIRXIEWY WGEPI [\XIRXVIPESMSRWPLMXIWE RHXKLR MQTEGXW VM

[IPP EW IN\XIVREP ERH MRXIVREP WXEOUMSENBAR I[REXNYWIHSEWLI RIKEXMEZIVM @ PBGXBWWIMRWIH HYVMRK XLl TVSC
HEXE WSYVGIW JSV XLI HSYFPI QE X INMIRXWX] NERKMVIVQWBEKYW MX [EW HIXYQMBWMEOM XL | RZBYISRMORXEP MQTEG
3XLIV QEXIVMEP YWIH XS WYTTSVX XILIXEWWXWW QM XEBRGPN ISNH TSXIRXMER JERHEKEGMEPYSTTSVXYRMXMIW WXIQ
:88 W ERRYEP TIVWSRRIP WYVZI] GEWVBRVISISIXTXIWRKMJIJIVIRX XMQI WTERW VXY QM WRE SWEEPIMSR EFSYX XLI QF
/XEOILSPHIV MRXIVEGXMSR ERRs HEXEpEXRMREIR XMSRVIWYPXW SJ XLI[XWIYMAXKE ERR I TV UTSWX E XINVS RE WX'WN F]Y X 1\8 T ERWX X RIMNKRIX W ENHI[RXWM IMIH MR XLI E
(IIJMRMXMSR SJ MQTEGXW VMWPEMIERHSHMZIVWMX] JSSXTVMRX EREPJWMNXS YWI XLIWI MR XLIMV IZEPYEXMSR  ERF SJ XLI VITSVX
STTSVXYRMXMIW 8LI EREPJWMW SJ MQTEGXW MR XL| ZEREPBLERWRQIVMG QEXIVMEPMX] XLVIWLSPHW [IV]I
7GSVMRK SJ MQTEGXW VMWOW, R HcRMEPXWRNWMHY ] GLEMRW [EW TPIBWKIN[HF EB/RIHH SWIH EW XLl FEWMWBBVLRWBDNK@W MG KCHSKHUPLQLQJ F
FEWIH SR WXEOILSPHIV EWWIWWQ{RXWOQEXIW FIGEYWI E WYJIMGMIRXREREXRX|SOREHGGYWEBXMHEE MB TE G XW : 9B8ISWV- R X | \ERREEFP PWMHWI X8I ERH XLI1 %Y F
'EPMHEXMSR VSYRHW [MXL NTI\XWRSX EZEMPEFPI JIX *YVXLIV MRYBGQEMRISFEBR QEXHIWEPMX] SJ XLI WQTEZXW [IXLIEPWSSS IWWIW VIPEXIH XS

'EPMHEXMSR VSYRH [MXL XLI QpRKKVRIERPFMX] EWWIWWQIRX MW EZEMEPKEXIH [MXL MRXIVREP INTIVXW XEBEXRWNEP M XA EPERGVAMVQIRX MR EGGSV|
XI1EQ

2YHUYLHZ RI WKH SURFHVV

IRH VIWYPX WYWXEMREFMPMX] QEREKIQIRX WXVYG
&SEVH ETTVSZEP JSV XLI VIWYRXWHVVPHQW RI 977BV LPSDFWV *YVXLIV MRIJSVQEXMSR EFSYX XLIQEDMRKN ER QWG XWR XLI HSYFPI QEXI
*SV IEGL XSTMG XLI MRXIVZMI[W ERJWHYRXWMIMSRRRMMIWEWWIWWQIRX SRVIEKMWWIH EW JSPPS[W
IZEPYEXIH LS[ :88SW JYRGXMSRW SV MXWRAEBY IXGILFMRSERYPH :88SW WYWXEMREFMPMX] NTIVXW TV
6WDNHKROGHU HQJDJHPHQW DQG DQDOTW.YHDGN DRYREX MM WYWXEMREFMPMX] MQTEGXW %RSXLIV JSGYW MQTPIQIRXMRK XLI HSYFPI QEXIVMEPM

% HSYFPI QEXIVMEPMX] EWWIWWQIRS) LEW XREWMYM W XEW XS IMRH SYX U &XvXPHQIWW RISIWMXWMBEHG RSSRUWXQLWILFHG X M S R
ZMI[W SJ HMJJIVIRX WXEOILSPHIVW MRTEGKIW X8B EEMM$EN ESYPH LEZI SRWREWRBEMREFEWPIMMEPEX] SV VMWOWSGERH: $TSISYXYRMXMEW IH XLI TPER ER
FEPERGIH EWWIWWQIRX :88SW HSYFRREIQUEXIWNEBEEW 1ZIVIHE] EGXMZMXWKING QKIRKRIMB @SV YWXEMREFMPMX] W& IWLERWIWWWIWWIH
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8LI WYWXEMREFMPMX] NTIVXW GSPPIGXIH XLI HEXE
EGGSVHMRK XS XLI TPER

LI WYWXEMREFMPMX] NTIVXW EREP]WIH XLI VIWYPXW

-RXIVREP INTIVXW IZEPYEXIH XLI VIWYPXW SJ XLI EREP]WMW
JSV IEGL XLIQI

8LI '*3 ERH 7:4 SJ 3)(7 ZEPMHEXIH XLI VIWYPXW [MXL
QMRSV GLERKIW

:88SW )\IGYXMZI OIEHIVWLMT 8IEQ ZEPMHEXIH XLI
VIWYPXW

:88SW &SEVH ETTVSZIH XLI VIWYPXW

'HYHORSPHQW RI WKH GRXEOH PDWHULDOLW\ DVVHVVPHQW

SURFHVV

:88 GEVVMIH SYX MXW JMVWX QEXIVMEPMX] EREP]WMW EW TEVX SJ
HIXIVQMRMRK WYWXEMREFMPMX] TVMSVMXMIW MR 8LI VIWYPXW
SJ XLI IMVWX HSYFPI QEXIVMEPMX] EWWIWWQIRX [IVI

ETTVSZIH MR %X XLEX XMQI XLI EWWIWWQIRX

JSGYWIH SR MHIRXMJ]J]MRK XLI FMK TMGXYVI MR XIVQW SJ
WYWXEMREFMPMX] TVMSVMXMIW ERH MRZSPZMRK WXEOILSPHIVW MR E
FVSEH QERRIV

LI YTHEXI TIVIJSVQIH MR P YXMPMWIH XLI
VIWYPXW SJ XLI TVIZMSYW HSYFPI QEXIVMEPMX] EWWIWWQIRX
ERH WSQI TEVXW SJ XLI HEXE GSPPIGXIH MR MX 8LI YTHEXI
JSGYWIH SR WTIGMJ]MRK XLI HIIMRMXMSRW SJ MQTEGXW VMWOW
ERH STTSVXYRMXMIW ERH XLI WGSVMRK ERH XLI YTHEXI [EW
GEVVMIH SYX YWMRK )*6%+ KYMHIPMRIW

-R XLI JYXYVI XLI VIWYPXW SJ XLI EWWIWWQIRX [MPP FI
IZEPYEXIH ERRYEPP] F] NEQMRMRK XLI RIIH XS QEOI
GLERKIW MR XLI HIJMRMXMSRW SV WGSVMRK SJ MQTEGXW VMWOW
ERH STTSVXYRMXMIW

XU 1TPsSbFw
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6XVWDLQDELOLW\N DQG VWUDWHJ\

977 V VWUDWHJI\ JXLGHV RXU HBERAPWNRKVRSIGXQGEVIEW HIJMRIH MRSXIO [EBPBRRKIJ* VEBEW WXVEXIKMG GLSWG HMMMWMFPXMSR GLERRIPW MRG

VROXWLRQV WR JOREDO FKDOOMWGIMWIBEVIRKXEMPIH HIWGVMTXMSRWRSMXW| KRRYIEWP BFENIGXMZIW ERSITIR EIC\IMAWTEFPMGEXMSRW MR EGE!

VFLHQFH DQG WHFKQRORJ\ $W[MMGH \8BPHMWGEGRW MXW NTIVXMWI EFBHLERP SIGERXW M Wi BWMGLVEP HIZIP NSYNRKEPWMERMMXR WWAPEGIQIHME GY\

ZH FUHDWH YDOXH IRU RXU VWBNWSKROIGH BYPEMRK XLIWI GLEPPIKISIWI WWSRRYPWER K | R\EMXIY EVHMRK NERXI FERS BXEEPVEEMBREERH TEVXMGMTE

JHQHUDWLQJ JURZWK ZHOOEHIGGS DQEXWSRERMX[IIR VIWIEVGL MRW X M&8Y %ISR XMRYBERWPIWQ SRMX SV W X LH XV WY QEWRSEVIW REISFRKVIRGIW ERH SXLI\
ERH TYFPMG EGXSVW 8LI EMQ MW XSERWWG BBIP YRKIBRIW MR EGXMZI HMEW BKWY ISERH MRRB S VREXWM SR ERH WSPY
HIZIPSTIH XLVSYKL ETTPMIH WGMIRGV SIRXIS| W\R RIZEMMERFLXLERHMRK ESQIGEMW X3 DINSGOQRERMIW VIWIEVGL ¢

6WUDWHJ\ EXVLQHVV PRGHO DQG VPP XHNKNAAVE WSPZMRK KPSFEP W YXNEXEKNRE AWM P BIX[HGX § PALIRKIWIEV G L JXIRHMRKVI ROM ERKQIRKG GSQQYRMX] :8

LI TYVTSWI SJ :88SW WXVEXIK] MW.Xg EYMRIESEIMX,kLYWI GLEPPIRKIW EE2{[BIIR MRGPYHIH MR SYV ERRYEPGS/@GWERBISW EER HEPMFS E FVSEHIV WIRWI

TISTPI FYWMRIWW WGMIRGI ERH XIGdBPFHIM A VISPYLIP R SHWXIQMG GLERRIHEEH4- JSV XLI WYWXEMREFMPMX] MQTEGX SJ MXW

[SVPHSW FMKKIWX GLEPPIRKIW ERH X EIVREP EXMGEP FVIEOXLVSYKLW -RIBHEM&MSR [l TVSQSXI

KVSIXL [IPPFIMRK ERH NSFW 1 WSRANKPENREFMAHATR] KSIBPwW VIPEXIH XS :88VTSEZ EB XM MRW MRWXSQIVW [MXL YRMUYI INTIVXMWI

XLVSYKL WGMIRGI ERH XIGLRSPSK] BRH/EXTMMR ISP EMPMEFEMIW MR EGGERHERITE W LXSYAM | PEXIWX XIGLRSPSKMIW XS WYTTSVX XLIMV

XLVSYKL SYV [SVO 8LMW VIUYMVIW Gy X EMBEMWE W FUBSEQ Q1 MRRSZEXMZI EGXMZMXMIW ,MKL UYEPMX] INTIVXMWI ERH TMPSXMRK

EGXMZMXMIW :88 XVEGOW LS[ MXW S[R ERH NSMNERXPXIIWRMRK TPEXIGXW@W LIPT XS IRWYVI XLEX [SVOMRK [MXL

188 STIVEXIW MR XLVII FYWMRIWW; EMMMIFYXY KSRTVSQSXMRK XLI 92 7T¥aVEKGG@RPEFEXIW GYWXSQIV 6(- TVSNIGXW ERH QEOIW XLIMV

RIYXVEP WSPYXMSRW WYWXEMREFR|ZI¥SH®FRWW.LERB VR EXIMMERY) 1v M sSwiwxywxw WEXVBIYX MRWGEPI YT 'SPPEFSVEXMSR [MXL :88 ERH

ERH HMKMXEP XIGLRSPSKMIW 1 IRKEEEWMR NMWRBVEEPK4RHE KYMHI LS[ BYO/GTWSNXGXMXBVRIX[SVOW EPWS GVIEXI RI[ MRXIVREXMSREP

WXVEXIKMG VIWIEVGL [MXL TYFPMG JyREMRK xd [ EBMRVME INPMRXPRlsvi MR Y sAMEFE XYWMS B THESAOY RMXMIW JSV GYWXSQIVW %X E WSGMIXEP PIZIP

JYRHIH GSRWSVXMYQ TVSNIGXW [MXL CRRVERMINK 8XHd¥V TVSNIGXW XSBBVESRXVMFM XN WIWS WYWXEMREFPI FYWMRIWW KVS[XL XLI

VIWIEVGL MRWXMXYXIW ERH SXLIV W3EQEshpil VW GCMXMIW XLI GVIEXMSR SJ RI[ KVS[XL GSQTERMIW ERH MRGVIEWMRK

XLMVH WIGXSV [I GEVV] SYX GSQQIVGMER Byl kil SVXVECWXVEXIKMG VIZMOT MRRGI ERH KMPRYQFIV SJ NTIVXW MR *MRPERH

EWWMKRQIRXW JSV GSQTERMIW ER{ FICRAVRIWKNERMY IMR'Y  (YVMRK XI8LI OP] IREFPIVW EX XLI JVSRX IRH SJ :88SW ZEPYI

XIGLRSPSKMIW XLVSYKL WXEVXYT GuQUERMMWT \ASW S TP RXMIMIH GILEMR RBVMMWVXWEKVEWL | EFRMMRK EKIRGMIW 8LIWI MRGPYHI XLI

ERH WIVZMGIW MRGPYHI WGMIRXMIMG QRBIPAPMRIOER S WYWXEMREFMP M\ ST IEEFRRH $IQ@YMVBW IBER &YWMRIWW *MRPERH ERH XLI

TYFPMGEXMSRW XIGLRSPSKMGEP MRRSZEXNMSR Wx I YVINETY &% rea EHPQ SBIWMRVEYVSYRGMP SJ *MRPERH ERH XLI GSVI JYRHMRK

MRGYFEXSV TMPSXMRK ERH XIWXMRKWIVZMGIW EW [IPP EW TVSZMHIH F] XLl IMRMWXV] SJ JGSRSQMG %JJEMVW ERH

WXYHMIW ERH VITSVXW 3YV WIVZMGIVY §PRWNSE MREPI ! 8BS 4 SV IEVGL ERAMVBRABDEXMB8RGVIEXIW ZEPYI JSV MXW GYWXSQIVW MR XLI

GSRGITX TVSNIGXW ERH TVEGXMGER X282 N xWPiv 'MW BN WI¥ RISR MR X 1P P UGXQESIGER M[PERK IRERHPX DGLIRSPSKMGEP MRRSZEXMSRW

XIGLRSPSK] MR GSQTERMIW ERH WSG¥KNYMWI GETEFMPMXMIW ERH [IPPFLMRXKEIJREXW SREW ERRIMRXIVREXMSREP GSSTIVEXMSR

P88IWEPPIRKI "HWIBMRIW XLI VIWIEVESd ERM 10TPS]IIW ERH WYTTSVXW ®BPPEFSVEXMSR [MXL GYWXSQIVW TEVXRIVW ERH IGSW]WXIQW
CYWXSQIV TVMSVMXMIW ERH MX WTHGMIWWMWSREWSIEY S EBRX S MXW SQOVSBREP MR SNERBIXW WIQMREVW ERH IZIRXW ERH MRXIVREP
XIGLRSPSKMGEP GLEPPIRKIW SR [LME 88/ 1B LM MRW LS VPHSW QSWX QN ERMRKI WP TPNEG WK S
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977BV YDOXH FKDLQ
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,QWH U HVWV DQG N 6WDNHKRO GXWWRPHUV 2ZQHU JLQDQFLHUYV 3HUVRQQHO SHVHDUFK FRPPX JDWB\SOLHUYV

([SHFWDWL RQ88 LIPTW MXW GYWXIQI/[WIVWLMT V/IZVEDRXMI]MRK ST "3 KERWRKKWIYWP ERH MR&KIWIBKMRESSTIVESPIRMWERGI [MXL XLI

VW D N H K R O G H U V WXVIRKXLIR XLIMV I\WZIXXNEW |: ER ] X LI EEWMRWIMRXK/ IV SQ (L[KXWSBFEP [LMGL XLI NTIVXMWYERBMTPIW SJ TYFPMC
GETEFMPMXMIW SJ )GSRSQMG % JJEMEWPERKIW MH | IXMIINWAMSREP HIZIBETEFRWP MXMIW SJTXSG Y E VXINRIXV
Z8IGLRSPSKMIW ER 4 NMERREIEN RS RWW G VIMRERGM IV W ERH STTSVXYRMXINIWRBSPEEWIGBEQT2ZOQRRXY ERH JEMV EKVIIQI
LIPT GYWXSQIVW HIZXESS[RLYBW I\TI|@¥YEXQWSRWMSR HVI1MZERHERRGIQIRX IEGL SXLIV MR NREKBEXWIER QIR X
FYWMRIWW WYWXEMBREFPBSSW STIVE X WYRWK ERREFMPMX]'SGWMIRMKMZ | TE] ERHGSXLIWXIQW ER AZGIWIMESWRSEMFP|I GSRHYGX
7TXEOILSPHIVW EVI XLI GSSRIVEXAER Z:;SVOMRK [MXL :88 LIMXW WSGMIXEP METHG S EVGR FIRIJMXW TVSNIGXW GSQTPMERGI [MXL IXLM¢
ERH E OI] IREFPIV 7XEOILSPHIV GS GYWXSQIVW XS IWXEEGG®SMHERG! [MKZ)RLYIKYPEXMSR FZEWBEH [SVOMRK GSRHMKMSE®W VIWIEV G LT EEG& XM 8 XX | W
RIX[SVOW MR VIWIEVCSPERWMIW SJ XI.| RSEWMRVERXI ERIH KSSH QEREKIQIRX ERRH E JSGYW SF ZI¥GNIGXWESSTIVE(MSR E
ZEPYI GVIEXMSR ERH MQTEGX FSXL MRRSZEXMSR |GS\V/]WXBKWEQQ]I GSQTEVEFPI WY\VXESIRE FS\PM RMJII FZPEREX TVSQSX| WYWMXEMBEOVME] > LI
XLl PSRK XIVQ WXIIVMRK :88 W ETT VITSVXMRK Z*EMV ERH NYWX X VIERM RXWTSRWMFMAMSEEYVIQIRX TVSGIWW
Z-QTIGGEFPI VIWIEVGL Z4VSQSXMSR SJ SZIR/SQSXMRK GSQ  IXMXM
XS WSGMIXEP MRHYWXVMEP ERH G IXLMGW WGMIRGI QEMRXEMRMRK E PIZIP °
7XEOILSPHIV IN\TIGXEXMSRW ERH ZM IJMIPH
XS :88 QEREKIQIRX XLVSYKL WIZIVE 977BV Z'YWXSQIV WEXMWJIEZGRMSR [MILTYBQ SXK4NSZMHMRK WSPYEAWUS FWVYP XW SJ X _Z 2XINRIKEXWVEVGL ZVSNIBMBRG! [MXL XLI %
UHVSRQVH LQVSNIGXW VIQEMRIH XIMKMQZTEG X KSEPW MWIXI QNG M EP >IRKVW SRRIP WYVZI [IWRH HMZIVWI VINIEYBRMG 4VSGYVIQJIRX EI
XLI HSYFPI QEXIVMEPMX] EWWIWWQ MR QER] [E]JW VIEHIQEPSTMRK XIGI.RSPSRP IR X GSPPEFSVEXMSR 'SRGIWWMSR 'SR {VEGXV
WEXMWIEGXMSR ERH GYWXSQIV MQ Z%GGSVHMRK XS SYV GIYWXSQIV FVIEOXLVSYKLW ERRZIWXMRK MR GSQ@TBSMRXWWVEZMIRXMIMGBYEP XVIEXQIRX SJ WY
7XEOILSPHIV GSSTIVEXMSR MW G MQTEGX WYVZI] BBEEW JMRERGIV/ BNYTSFSEXMRK WSGMIL{WMBEP ERH QI RXEPFRMESEXMRERW Z %GXMZI HMEPSKY I [MXL
TVSNIGXW GEVVMI4 SWXWKEMREFP| JSSEHHRKWWMRK XLI| GALAEHR BIRIENMMRK ER I\XMRMWIMEIRK VIWIZVWYIVIWY NEIRW ERH TVSZME
XS VIWTSRH XS XLI GLEPPIRKIW ERI GSSTIVEXMSR [MXI. :88 LIPTIH MX JEGIW [IPPFIMRK TVSKVEQQ@NSJIWWSVW JIIHFEGO SR GSSTIVEXM
GLERKMRK STIVEXMRK IRZMVSRQIR: HSQIWXMG GYWXS 2IVW XS Z:88SW VIWIEVGL EZKARHEMMVERH XVER WTEWMRMNOMEEMNMS ZMR | SJ E VIWTSR'WMFMP
MRXIKVEXI MRXS N RXIVREXMSREP EPMKRIH [MXL XI.| 95PMG] MRXIVREXMSREP VEWMEMMGW QIRX XS:3P MR
QEREKIQIRX VITVIWIRXEXMZIW EGX| RIX[SVOW 7YWXEMREFPI (I7ZP SREMRY SYW STT S V XAWIROMIRNENW J S V GSQTIXMXMZI XIF HIVMR
WXEOILSPHIV GSSTIVEXMSR MR REX Z:88 WYTTSVXIH GY NXSQIVWS +SEPW TIVWSRRIP XS HIZIPST XLIMV
WYWXEMREFMPMX] ERH GSVTSVEXI WOMPPW ERH GSCTIXIRGMIW
JSVYQW XLYW TVSQSXMRK WLEVIH VIWTSRWMEMPM®SEIJISVXW MR
IWGLERKI SJ MRJSVQEXMSR 7XEOIL! XLl TVSNIGXW [LIVI
QIXLSHW SJ IRKEKIQIRX ERH PMROV VIWTSRWMFMPMX] MW VIPIZERX
EVI VITSVXIH MR XLI XEFPI FIPS[ &KDQQHOV DQIGVXSQIV WYVZI] . SBIKNPEV QIIXMRKIW IHXINVKXMZI Q11 HMRKWHAENXIHE] XS HE ZQS ROMRKYE YW TE VZXMWGEN PEXW RRIXMRKW
IUHTXHQF\ TVSNIGX QMRMWXV] VIWTSRWRERIGMNIV W WYGL EW TVSNIGX ERIR NERRX TVSNIBXORXMRWSW HMEPSKYI
Z%RRYEP GYWXSQI'/ MSQREGKLMT WXIIVAMRKEOILSPHIV RIX[SYOWMRKAV ERH HM W GERMWEWB\R B/G[WIEKX M SFR W[ [IRXL.IWTSRW I1FP I
WYVZI] ZB6ITSVXMRK SR XLIMWRUIPSIRGMRK [N X PR X QIEREK VW SXLIV 683W ERH QTQ¥WSRW ERH WXVEXIKN
Z(MVIGX HMWGYWW M SRXEBMILIXRHMRK ERWY GLIEW )%683 *2MRRRYEP TIVWSRRIP WYWXZI] [MHIV VIV/IIENGLTPMIVW
GYWXSQIV MR HEN PITWSENIGXNV[SY M) THG XK ERMAVBY PEF X+ SEP ERH HIZIPSTJIRSQQYRMX] Z1EVOIX HMEPSKY! FIJSV
Z(IHMGEXIH GYWXS JIX[MGRQEISNEV Z)ZEPYEXMSRW S.| INRWNRWWMSRW XL&/15 XOIQRWM EEN BB R EFSYXI XMXMZI XIF HIVMR
Ol] EGGSYRXW HIGMWMSRW Z71ZIVEP GLERRIPW JSVWIENGAGMR 832 W RIXNMRIWSRW EGCIWW X!
ERH MHIEW VIEH QS@LERRIPW [LMWXPIFPS[MRK GLERR

,PSDFW RQ Z9RHIVWXERHMRK SZQEIVDQIT EGK KSEPAWSWSWFIWXVEXIKV @ JUWVEWEPEXW SJ X _Z (MEWSRRIXLVSYKL7QPBBIELVGBESTIVEXMSR [
977BV EXV _QMRWYWXV] WIGXSVW SIFXEMRYHE YV ML T BDLOSBRXIW WXIIV JYRWNWEK ERH JIIHFEGEBGXMZMXMIW EFHWXITPMSW\@WRWY VIW XL
PRGHO DQI35 GYWXSQIVW QEOIV/ MDEGSSMVW MRI : 88 SVE FYRWMFRANWMS RW  VIGIMZIH XLVSYKL SELIBSSTIVEXMSR MFSIBXYMRW MX] ERF HIZIP
SODQQHG XS VIJMRI :88SW VIWEBWMZMXMIW EF 2 WEXHBXIKHRH QYF XN IPHRIFPIPW EVI YW H :B8SWBRWIEVGL GSRXBBREW FYWMRIWW

DFWLRQV EKIRHE XS QIIX GYWXSQIV HMEPSKYI [MXL . MBERGWKINSRMWWVEYTTSIMWXMSVMXMIW EF H $ITEVE X MGIRRW
RIIHW MR XLI JYXYVI ERH TVIVIUYMWMX! J3VHRWHYS/MRRX QIEWY\VSWVHRHEVGL EGXMZMXMIW
TVSZMHIW E FEGOKVSYRH JSV :88SW WXVEXIKMG HYRRBRKLI WXVEXIK]

WXVEXIKMG GLSMGIW
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3ROLFLHV DSSOLF
PDQDJLQJ VXVWDI
WRSLFV

977 KDV UHQHZHG LWV JXLGLQ
SULQFLSOHV WR FRPSUHKHQVL
PDWHULDO DVSHFWV RI VXVWD
UHVSRQVLELOLW\ 7KURXJK WK
SURPRWH VXVWDLQDEOH HWKI
SUDFWLFHY LQ DOO LWV DFWL"

+LHUDUFK\ RI RSHUDWLQJ SROLFL
:88 LEW WIZIVEP STIVEXMRK TSPMG
WYWXEMREFPI TVEGXMGIW 8LIVI E!
ZTSPMGMIW

ZTVMRGMTPIW

ZKYMHIPMRIW

4SPMGMIW EVI ETTVSZIH F] XLI :88
TVMRGMTPIW EVI ETTVSZIH F] :88SV
8IEQ 8LI XEFPI TVIWIRXW XLI STIVE
KYMHIPMRIW XLEX :88 LEW TYX MR °
WYWXEMREFMPMX] XSTMGW GSRWM
GSQTER]

6XVWDLQDELOLW\ WRSLF
'PMQEXI GAFRKDSVI

&EMSHMZIVWMX] ERHEFEG SWYW XI1QW
'"MVGYPEV IGSRSQ] ERM WHWISSYWIGT YW I

3[R [SVOJSVREH QSVI

3GGYTEXMSRE P HWE S X ]

; SVOIVW MR XLI _ZAERPNIOGIVEMR

&YWMRIWW /38R HYGX

6IWIEVGL IXEMGW VI

6IKEVHMRK XS EPP XSTMGW

XU 1TPsSbFw

2SHUDWLQJ SROLF\

Z)RZMVSRQIRXEP TSPMG]

Z)RZMVSRQIRXEP TVSXIGXMSR TVMRGMTPIW
Z)RZMVSRQIRXEP TSPMG]

Z)RZMVSRQIRXEP TVSXIGXMSR TVMRGMTPIW
Z)RZMVSRQIRXEP TSPMG]

Z)RZMVSRQIRXEP TVSXIGXMSR TVMRGMTPIW

ZAIVWSRRIP TSPMG]

Z6I[EVHMRK TSPMG]

ZAVMRGMTPIW SR HMZIVWMX] MRGPYWMSR ERH IUYEP XV
Z7XVEXIKMG VIWSYVGMRK TVMRGMTPIW

Z)\GIPPIRGI ERH GSQTIXIRGI HIZIPSTQIRX TVMRGMTPIW
Z4IVISVQERGI QEREKIQIRX TVMRGMTPIW

Z7EJIX] TSPMG]

Z3GGYTEXMSREP WEJIX] TYMRGMTPIW

Z:88SW 'SHI SJ 'SRHYGX

Z7YTTPMIV 'SHI SJ 'SRHYGX

Z:88SW 'SHI SJ 'SRHYGX

Z+YMHIPMRIW JSV ERXM GSVVYTXMSR EGXMZMXMIW ERH \
Z6ITSVXMRK SJ WYWTIGXIH QMWGSRHYGX ERH XLI TVSXIG
'LMWXPIFPS[IV KYMHIPMRIW

:88SW 'SHI SJ 'SRHYGX

:88 3TIR WGMIRGI TVMRGMTPIW

'l GSQTP] [MXL 6- KYMHIPMRIW

Z:88SW 'SHI SJ 'SRHYGX

Z6MWO QEREKIQIRX TSPMG]

Z6MWO QEREKIQIRX TVMRGMTPIW

N N N
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(QOYLURQPHQWDO LQIRUPDWLRQ (

977 V PRVW VLIQLILFDQW HQYLURQPHQWDO FRQWULEXWLRQ VWHPV IURP
WKH SRVLWLYH LPSDFWV RI RXU UHVHDUFK ZKLFK VXSSRUWYV

VROXWLRQV WR PDMRU VXVWDLQDELOLW\ FKDOOHQJHV $W WKH VDPH WLPH
ZH DUH FRPPLWWHG WR PLQLPLVLQJ WKH HQYLURQPHQWDO IRRWSULQW

RI RXU RZQ RSHUDWLRQV 7KLV VHFWLRQ RXWOLQHV WKH DFWLRQV ZH
WDNH WR UHGXFH RXU LPSDFWV RQ QDWXUH DQG FOLPDWH

&RQWHQWYV

[PMQEXI GLERKI O
EMSHMZIVWMX] BRH IGSW]WXIQW Ol

[MVGYPEV IGSRSQ] ERH VIWSYVGI Yywi [
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&OLPDWH FKDQJH ODWHULDO LPSDFWV ULVNV DQG RSSRUWXQLWLHV
,PSDFW ULVN RU 7DUJHW LQ WKH
'"HVFULSWLRQ RSSRUWXQLWLPH KRUL]JR@DOXH FKDLQ
Q ZH DGYDQFHG JUHHQKRXVH JDV HPLVVLRQ UHGXFWLRQ WihUMHMWW 100/ @k @ e breks hukibh v < koh shbkH R VT 1Ev W ERH OIHMYG o

WDUJHW FRQGXFWHG D FOLPDWH UHVLOLHQFH DQDO\VLYV DQ%SE%PQ%UWR'JW&;V}EQVA%)%W@DWDRF\WDUR@WM@ IRIGRF® VYW R H
DFFRXQWLQJ DQG WKH VFRSH RI RXU FDOFXODWLRQV
&OLPDWH FKDQJH PLWLJDWLRQ DQG DGDSWDWMLRERS SRYFEBVRREPOLBPRESTIVEXMSRW
RSSRUWXQLWLHWSRILEW/E PSX SJ FYWMRIWWZWP REH \KSEPLHMYQ XIVQ P
XVERWMXMSR XS JSWWMP JVII IRIVK] GEVFSR VIQSZEP ERBVIXLERKBEP\SRIR RIYXVEP
ODWHULDO LPSDFWV ULVNV DQG ROSRUWRPEWXWVSR VIWIEVGL TVMS XIGLRSPSKMIW ERH JYVXLIV KVS[XL MW INTIGXIH MR XLI WIGXSV JIEVW

%W TEVX SJ MXW HSYFPI QEXIVMEPMXZ IPWTWQWRXE RS YWEXIEBW SIJIVMRKI7TTBM QEX RYHIP WXRIS/RER GM WP YDOXH FK® G YDX RHK EDHERXK RIMH 3[REFTIVEXMSRW

HP LV V PEV EMV XVEZIP GE YWWQTE GXM\YEMIRNEPEXX:I8/80ERM ZEPYI GLEMR
MHIRXMJMIH EGXYEP ERH TSXIRXME 8 SSRPAMM®REN | X\ FEE el O Nl T EE/G XS\ M&%SV\{JSEWZW\)IE}%%E;?[%\{A’@W W EVI VIPEXMZIn] peT T R e omE Pl YT WXy

XLlI GSRXI\X SJ MXW WXVEXIK] ERH FEYS¥M R MWWV RBISHWP (IQERH X1VQ JIEVW

JSV GPMQEXI WSPYXMSRW GSRXMRYIH: X&8SMVSTINEXMSRWMERH ZEPYIl GL$FFHOHUDWLQJ FOLPDWH FKDQJH PD\ FUHDWIBXRWNMED O/MBRENXINQG 3[R STIVEXMSRW
RSHUDWLRQDO GLVUXZSWUR SYKEKRMW JPSSHWIEHRHSERIVREXWMEP

LEW VIMRJSVGIH XLI WXVEXIKMG JS&YWRE B YBISREWIWHEVGQMWWMSRW TLIWMGEP VMWOW GEYWIH F] GPMQEX| GLERK|I QE] HMWVYTX STIVEXMSRW

EGXMZMXMIW TEVXMGYPEVP] MR XLQ HREKNH IQ DRIX VB U [IRMWKW MSRW MW E S[1ZzIV :88SW FYWMRIWW MW RSX TEVXMGYPEVP] WIRWMXMZI XS WYGL TLIWMGEP

W]WXIQW ERH XLI LJHVSKIR IGSRSQ]) QOENW SIS BVE TBWIVKIRIVEXIH IWTIGM _YMWOW

ERH XLI VIHYGXMSR SJ MRHYWXVMEPYNQMRIWMWSRWEZIP VIUYMVIH JSV MR%W&%*WEPQX\{W&H;NWFKDQJH PD\ FDXGXPEE MMMWIBRE& RRMQVY 3RRUSTIVEXMSRW

SJ IRIVK] ERH JYXP BRQ/B]XNBERENEME XH B RIEPKH M Y Q
188 GVIEXIW MQTEGX SZIV XLI PSREKSRINVEF SSLEXNER S88 XEOIW XVEZIP QM RNerE ¥iv 5@ MW V¥ VESIRIVRM BMBWMSRW [MPP MRGVIEWI| BISMDXWP JIEVW

SYV STIVEXMSRW MW XS MRGVIEWI VESGN NP BAMWMEPWKIBG IXLI SVKERMW 7KHUH LV D ULVN WKDW IXQGLQJ IRU FOLPDWSIXFRRRQER VHMIUEDWHAVQ *NIEFRGMIVW
EGGIPIVEXI XLI XVERWMXMSR XS[EV &% PGINPEXM B RAVX \EERHM XY ERIHP TVEG X YHVHDUFK ZLOO GRIFUKISVISPMXMGEPP] YR WXEFER WWXW EERRERE MHE MRIE WA K Q

JSV GPMQEXI GLERKI QMXMKEXMSR QE] HIGVIEWI EW HIJIRBI WHVRHMR K
WYTTSVX GSQTERMIW MR VIWTSRHMREB W GPWWYBEMSIRSKFWMHIGXMSR EGXM RGVIEWIW 8LI TSPMXMGEP GPMQEX|I ERH E HS[RXYVR MR XLI KPSFEP IGSRSQ]
VIUYMVIQIRXW -R :88 GSRXMRYIH MXW [SVO XS EGLMIZI QE] EPWS EJJIGX XLMW
XLIWI KSEPW MR GPSWI GSSTIVEXMSR/ YBXLFONMFPDMEHEBHVINV @ DX \V LV

TEVXRIVW :88SW W]WXIQMG FVIEOXLRSYKLVB8 SEYWMIR SMKLE GPMQEXI VIWMPMIRGI EREP]JWMW XS
MQTEGX EVIEW WYGL EW WYWXEMRERPW IF\RM MXWRQEKXWM E B SSMM Q E X I v % bYW EgM FREP MW W HIRXxMIMIiH EWWIWWMRK FSXL TLIWMGEP ERH XVEF

WIWXIQ ERH XVERWTSVX MRRSZEXM SR | YE/X 15 WFEFR V2M YWOAE P [IVI EWWIWWIH MR XLI WYWXEMREFPI F
7SPYXMSRW FYWMRIWW EVIE EX XL 14 WEGM GEROY MWD WMV | G X P 8LI EREP]WMW [EW GEVVMIH SYX UYEMMXEXMZRP] X1 EWWWLM@MRK MSRW W C
HIZIPSTMRK WIWXIQMG ERH XIGLRS PEHOBEHRMRUSPYXMSRW XS TLIWMGEP ERH XVERWMXMSREP GPMQBXI VMWOW ERHEBBMWWIH MR XLI W
TVSQSX|I GEVFSR RIYXVEPMX] Z-RGVIEWMRK TVIGMTMXEXMSR ERHQOYMNWNY ARG EMFHRVOWLSTW LIPH JSHSMRXHAWREP-REINHMWXMSR XS :88SW SIF

8LI WXVEXIKMG MOTSVXERG! SJ GP,VEDE WIXW SPW XERSR W1 £ JE Z | W "R XLl EREPJWMW :88 YWIH X[S SEWIMIXAV' SXW 7 ERERWMW GSZIVIH MXW .
MRGVIEWIH EX :88 8L1I XVERWMXMSR 7SS B8 [EREVIRERIQI [IEXLIV 7TSGMSIGSRSQMG 4EXL[E]W 774 WGEREWVAMIWVMR WYTTP] GLEMRW ERH SXL
IGSRSQ] [MPP EJJIGX :88SW STIVEXMSRW IWTIGMEPP] XLVSYKL GSQFMREXMSR [MXL KVIIRLSYWI KE W SPFREFIRKBEMSB ROSGEP HEXE [EW SRF

MRGVIEWMRK HIQERH JSV GPMQEX| SWIEFRWXM SR BREIRHRE ME B R HVVIMIRY O W WGIREVMSW ORS[R EW 6ITVIWIRXEXNMGIMBREMIYWWEBXW S® SRP] LEW SJIMGI

XLl VIKYPEXSV] ERH JYRHMRK IRZM\ZSRQLRX T%WGTBVERS WIHYGIH EZEMPERRIENY] 8 \VEF QEMREM MBS CSZIVIWRPIMAHCEFEXMSREP ERH PSGEP HEXE
VIZMI[ SJ MXW GYVVIRX WXVEXIK] GZEBVGMRISBYK] BRH VIWSBVGL XVEGOW PMQREXI JSVIGEWXW ERH TSPMXMGHNI WEWGMEB WRHTESRBAME! -4 WGIR
EREPJWIH GLERKIW MR XLI STIVEXMEKRIRZINEWIRORR ERUMGI SJ +,+ 1QMWFMERWSW 8LMW QEOIW XLI WGIRREMSWRKNWWRESW JSV
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:88 LEW EHSTXIH ER IRZMVSRQIRXER Y\ G\S®QEM QIRX KW MQTVSZMRK IR&SENVNH BMGMM GKERW ETTVSZIW XLI TS
$QDO\VLV UHVXOWV DQG 977BV UHVLOLHREMVSRQIRXEP TVSXIGXMSR TVMRGWERIWMXMSBXSP IQIRFEMKSR RIYXVEPGRMAKZ I 6 MBHOVWY MPEERIBEQ )08 ETTVS
:88SW SZIVEPP EFMPMX] XS VIWTSRH XR XlylvTIIH WMNWNCSFRPQYIWEPW SPMG] [K & SCPUME SIYEMWERKIWMESGPYHMRK T SXIREMER K/ N WNDR\VG WITPFEIXM H %S EWW MKR |
GEYWIH F] GPMQEXI GLERKI ERH EHEBR XH RS YWY BRMN EMISR RS SJ IRZMEBRQERNEFPLEREX FBHEMTXEXMSR EVI HWIWGNAWRNK H[ ESV NMEVEP /S XL IQIQFIV SJ
E PS[ GEVFSR WSGMIX] [IVI EWWIWWHH HE WYKSISSHE p8BSMAW IEXT WSPYXMSRAWRXVER MRTW\OSDEREKWHXRXITVSGIWW IWTUSRMEMWEWIEY$VMR | SZIVEPP HIZIPST
HIZIPSTMRK WSPYXMSRW XS TVSQSXIjXLl IGRIARYSRORMMKNNMPR ERRMQMEGREVHEAREIVMXALISESW VMWO QERBXARVERQVAMNEFPMJPREKIQIRX EX :88 :8
GPMQEXI GLERKI EHETXEXMSR *SV XEMWGYIFWHRR XW! :BBERI\WMWRZMV SR QIRZNEWVSRIEN RCOENZTWPMG] ERH |RZMT$REXRIRKP WWSX @G XIRSIRZMVSRQIRXEF
GSRWMHIVIH XLI LMKL IQMWWMSR WGEMEYHMG| [LMGL MRZSPZIW E TVMRGMTPIW ETTP] XS XLI IRXMVI :E8GE\ESNHERRBH [GIXZIV7XLI [LMGL WTIG
WPS[IV XVERWMXMSR XS E PS[ GEVFHRSVESRMINRYSTWPPWOWYVSZI XLI PIZRE MV SIRQ MRXERPQVIROXIEEFG XW SJ SYV VIWIEVGL %X :88 XLI
JEZSYVEFPI JSV XLI GSQTER] TVSXIGXMSR

8LI MQTEGX SJ TLIWMGEP GPMQEXIE VMW MR 1BBRMTEMRX F] HIZIPSTMRK WSPYXMSRW FRH
STIVEXMSRW [EW EWWIWWIH EW QSHIWVIEBXRFPERMWMY XBEX TVSQSXI WYW
SRP] STIVEXIW MR *MRPERH ERH QSWRRHIMQPTUSYOXHLEQWWEXI SJ XLI IRZ
TPEGI MRHSSVW ,S[IZIV LIEX [EZIW BRH ¥ VEXSWKMAMWERH WSGMIX]
[IVI MHIRXMJMIH EW E KVS[MRK VMW ERRI$ KIRMWXNWPERIR]IH XS
FIXXIV TVITEVI JSV JPSSHW ERH SXIZYSREXXXRRYEYREQIRBTVSZI XLI IR
XLEX [MPP FIGSQI MRGVIEWMRKP] WIZhVVEWMGRMQEX! GLERKI

TVSKVIWWIW )\XVIQI [IEXLIV TLIRSQIRE BEROEKZIQEXIVMEP ERH VIWSY)

KPSFEP MQTEGX MR :88SW ZEPYIl GLEWIRY&WRKER WK F] HPLVVLRQ UHGXFWLRQV IURP WUDY RY HY WKH
GEYWMRK HMWVYTXMSRW MR WYTTPAXGLEMR VoW RIKIERGEDEZM KX K & IS FRXUVH RI WKH \HDU SHIFHIWBOR R IRVVLO 1UHK HO
TEVXRIVW GSRXMRYSYWP] GSPPIGXMRK QSVI

-R SVHIV XS QEREKI XLI VMWOW 88 VPEXGPSBXMRYIEGXMZMXMIW

EWWIWWMRK ERH QSRMXSVMRK VMWOW TPERRMRK JSV XLI

GSRXMRYMX] SJ XLI FYWMRIWW ERK|IGSRTZIWEXMRIRABELTOEIXIGXMSR TV. - L,

WXEOILSPHIVW 4EVXMGYPEV EXXIREVMBRSOUEWX TIXTEWMHKSESE XWIERH XS "~ rnrvwsimy vt Acviviaaen

WEJIX] SJ FYWMRIWW XVEZIP MHIRAMJTMBKW MWW MR WKYRWAMIW VIP

GLEMRW ERH XLI GSRXMRYSYW QEMBYXYRERWG X VEI& WEP TSWMXMZI MQ"

JEGMPMXMIW SYV VIWIEVGL EMQIH EX VIHYGMRK
MW EPWS PMROIH [MXL WMKRMJMGE

3ROLFLHY UHODWHG WR FOLPDWH FKDQPR‘Z%\WS;F’Q@WRR‘EFDQQ’SXIGXMSR TVMR

DGDSWDWLRQ ZrIsgsx TSWMXMZI MOQTEGXW EF

:88 EMQW XS TVSQSXI WYWXEMREFPI IJ::"é 'El_Q/I §IMR%(Y§‘:I GPIER XVE
MXW VIWIEVGL EGXMZMXMIW JSV I\ ? PéVFC;LH %/ l&zITGl\é(Rl\}(

GEVFSR WSPYXMSRW ERH XIGLRSPSKMI\«/\E FM%E&E/IIZfﬁ\/I ?EM?EhILEZI )
GLERKI QMXMKEXMSR ,S[l1zZzIV [l VIG V\M/W\}IS)%\}VR!SIWV
QMRMQMWI SYV S[R IRZMVSRQIRXEP ?5)& \/II\/{/\I/?_F(IG?\/{.JMII

977BV HPLVVLRQV LQ WR¥\

VRQQHV &2 €
IEWYVIW ERH G

SYV STIVEX



Eii1e%/ $1 6867% 180 7 7k 5(3257 EZZ VI\HDU EXII1PSDFW X vwip L Q D E L0 LVEBCAW B EGRHE LO LWL UH SR

VIUYMVIQIRXW JSV SYV IRZMVSRQIRXEP QEREKIQIRX

W]WXIQ 7DUJHWY UHODWHG WR FOLPDWH FKDQJH PLWLIJDWLRQ

8S VIHYGI MXW KVIIRLSYWI KEW IQMWWMSRW :88 WIX E
$FWLRQV DQG UHVRXUFHV UHODWHG WRQWHKMYREGKUNM®RLICOIMWWMSR VIHYGXMSR XEVKIX MR MR
SROLFLHV FRQFHUQLQJ FOLPDWH FKDQMGGSVHERGI [MXL XLI 7GMIRGI &EWIH 8EVKIXW JVEQI[SVO
-R [ GSRXMRYIH XLI [SVO XS TVATEXE® KGR MREZSIPZIW EGLMIZMRK E VIHYGXMSR MR +,+
XVERWMXMSR TPER 8LI TPER [MPP FOMMREPIMPRWH HYVMRK GSQTEVMWSR XS XLI IQMWWMSRW MR
(YVMRK [ TVITEVIH EPXIVREXMZI IQYMWWMBRIX MW PMROIH XS XLI KSEP SJ GEVFSR

VIHYGXMSR IWXMQEXIW ERH WGIREVRMEMWERMXQSHUIRKHRHHXR SYV IRZMVSRQIRXEP TSPMG]
TSXIRXMEP MQTEGXW SJ XLI QSWX 1JJIGXMZI IQMWWMSR

VIHYGXMSR EGXMSRW MR XIVQW SJ BQLMEMRYK XLI WLSVX XIVQ
KVIIRLSYWI KEW +,+ IQMWWMSR VIBEMFEEBRRXEX\KERW XBLI
FMKKIWX GLEPPIRKIW EVI EWWSGMEXIH [MXL EGLMIZMRK XLI
RIGIWWEV] VIHYGXMSRW MR 7GSTI 8IlQ MWWNWESRWE RIXKMBKIKVIEW GEPGYPEXIH MR EGGSVHERGI [MXL
GYVVIRXP] HSQMREXIH F] IQMWWM S RW/ Q8IRGSNWY OSSP HYGBR TEX[ E] [ M X
MRXIVREXMSREP JPMKLXW EMQ SJI PMQMXMRK IQMWWMSRW MR E QERRIV GSRWMWXIRX [MXL XLI
LI IQMWWMSR VIHYGXMSR WGIREAMWIMV XAEXITOMRX SFNIGXMZI SJ OIITMRK KPSFEP [EVQMRK XS
TVITEVIH [MPP FI YWIH EW XLI WXEVXMRIBOISMRXVISHY CUMSERRKEEZKIX LEW RSX ]JIX FIIR
PSRK XIVQ GPMQEXI RIYXVEPMX] SVZRPXMHBXIHXHVIKXXVREP EGXSVW 6IEH QSVI EFSYX XLI
EGGSVHERGI [MXL XLI TVMRGMTPIW TSMSXUWWG BIRGI MdEXWNHEMREFMPMX] XEVKIXW EVI WIX EX :88
S8EVKIXW -RMXMEXMZI 7&8M ERH XUIYEVMW %KVIIQIRX SR
'PMQEXI 'LERKI
8LI ERRYEP +,+ IQMWWMSR GEPG YREXMSRWDERHVTSWWMFPI
IQMWWMSR VIHYGXMSR WGIREVMSW FWsPVYXITEMAH B} RMEP +VIIRLSYWI KEW IQMWWMSR VIHYGXMSRW
G]GPI EWWIWWQIRX 0'% VIWIEVGLIVWGINSKXKI:88 XWXEP +VIIRLSYWI KEW IQMWWMSR VIHYGXMSRW EW SJ IQMWWMSRW SJ FEWI JIEV
WYWXEMREFPI FYWMRIWW VIWIEVGLyEMSPYRLFEPSPBIGEMSR S JIRLSYWI KEW IQMWWMSR VIHYGXMSRW
MRTYX HEXE ERH EWWIWWQIRX SJ XhivE|IRXYEMYV EH ddBRERGMEIPSYWI KEW IQMWWMSR VIHYGXMSRW EW SJ IQMWWMSRW SJ FEWI JIEV
VIWSYVGIW RIIHIH XS TVITEVI XLI TPERy§PWIXCEEVPYMIH EEXWXOIX FEWIH 7GSTI  +VIIRLSYWI KEW IQMWWMSR VIHYGXMSRW
MR GSSTIVEXMSR [MXL :88SW 0'% VIWMGVHEWIVEI BBDWK FEWIH 7GSTI  +VIIRLSYWI KEW IQMWWMSR VIHYGXMSRW EW SJ
WYWXEMREFMPMX] XIEQ INTIVXW ER H¥MMWMSRN W X MWW ! % VE Q
%GGSVHMRK XS XLI GYVVIRX TPER 8B8%W P MTEXP X VERIWMX MR YW! KEW IQMWWMSR VIHYGXMSRW
TPER [MPP FI HMWGYWWIH ERH ETTVASYGHRIFE 3R EHP W | GV NRESY W KEW IQMWWMSR VIHYGXMSRW EW SJ IQMWWMSRW SJ FEWI JIEV
OIEHIVWLMT 8IEQ HYVMRK

*+* HPLVVLRQ UHGXFWLRQV
%GLMIZIH +,+ IQMWWMSR VIHYGXMSRW
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(QHUJ\ FRQVXPSWLRQ E WQEPP TEVX SJ VIRI[EFPI IRIVK] &IRWEFB! *HMWXVMGXLRQV LO
LIEX EGGSYRXIH JSV SJ EPP TYVGLRWIH HLIEXg 2
|(_|QQHHUUJJ\\FVRRQX\{JXFPHSVWLRQ DQG FRPELQDWLRQ RI -R XLl GEXIKSV] SJ SXLIV MRHMVIGX IQMWWMSRW 7GSTI
XLIVI [IVI WIZIVEP GLERKIW MR F%ighSGHSRWYlggéMSﬁJRVV DOG WRWDO *4+*
(QRYD RQVXPSWLRQ IURP QRQ UHQHZDEQHE X E ERH XLI GEXIKSVMIW MRGPYHIHMB\X L GYPEXMSR Q
SSXEP JSWWNP TRIVKI GSRWYOQTXWMSR 1:L [LMGL [IVI EKEMR MRGVIEWIH JVSQ XLI TVIZMSYW JIEV 8LI
7LEVI SJ JSWWMP WSYVGIW MR XSXEP 1RIVRSWX WMKRMIMGERX MRHMVIGX IQMWWMSRW [IVI VIPEXIH XS
GSRWYQTXMSR TYVGLEWIH KSSHW ERH WIVZMGIW ERH GSQQYXMRK
"'SRWYQTXMSR JVSQ RYGPIEV WSYVGIW 1:L 8Ll MRGVIEWI MR IQMWWMSRW JVSQ TYVGLEWIH WIVZMGIW
7LEVI SJ GSRWYQTXMSR JVSQ RYGPIEV WSERHWSBBHW [EW GEYWIH F] QSVI GSQTVILIRWMZI
XSXEP IRIVK] GSRWYQTXMSR VITSVXMRK (IWTMXI XLMW XSXEP MRHMVIGX 7GSTI
(QUUN FRQVXPSWLRQ TURP UHQHZDEOH 1o MWWMSRW HIGVIEWIH GSQTEVIH XS XLI FEWI JIEV HYI
8SXEP VIRI[EFPI IRIVK] GSRWYOTXMSR 1.XS E HIGVIEWI MR XLl XSXEP RYQFIV SJ JPMKLXW ERH
GEPGYPEXIH EW XLI WYQ SJ PMRIW XS YTWXVIEQ IQMWWMSRW JVSQ TYVGLEWIH IRIVK] XVERWMXMSR
7LEVI SJ VIRI[EFPI WSYVGIW MR XSXEP IRIXKg PS[IV IQMWWMSR IPIGXVMGMX] ERH LIEX 8LI QSWX
GSRWYQTXMSR WMKRMJIJMGERX VIHYGXMSRW MR MRHMVIGX IQMWWMSRW SGGYVVIH MR
7RWDO HQHUJ\ FRQVXPSWLRQ 0:K JPMKLX IQMWWMSRW ERH XLI EQSYRX SJ [EWXI] -R EHHMXMSR
XLI EQSYRX SJ VIG]GPEFPI [EWXI LEW MRGVIEWIH [LMGL

*UHHQKRXVH JDV HPLVVLRQV LEW VIHYGIH IQMWWMSRW VIPEXIH XS [EWXI XVIEXQIRX

-R :88 W XSXEP KVIIRLSYWI KEW IQMWWMSRW

HIGVIEWIH F] GSQTEVIH XS :88 W HMVIGX

7GSTI IQMWWMSRW HIGVIEWIH F] ERH MRHMVIGX

IRIVK] VIPEXIH 7GSTI IQMWWMSRW F] 3XLIV

MRHMVIGX 7GSTI IQMWWMSRW HIGVIEWIH F] ‘
“R XIVQW SJ HMVIGX 7GSTI ERH MRHMVIGX TYVGLEWIH JWWIWWOIRX [EW GSRHYGKIH EGGSVHMRK XS XLI QEMR TVMRGMTPIW SJ -73  ERH

IRIVK] 7GSTI IQMWWMSRW [I IN\GIIHIH SYV QIHMYQ XLI +,+ 4VSXSGSP

XIVQ VIHYGXMSR XEVKIX WIX JSV SJ

IQMWWMSRW *SV SXLIV MRHMVIGX IQMWWMSRW 7GSTI XLI

JYXYVI VIHYGXMSR RIIH MW' BE FYS\MQEXIP] X

SJ XLI EGXYEP IQMWWMSRW MR
8LI QSWX WMKRMIMGERX IQMWWMSR VIHYGXMSR [EW
GEYWIH F] GLERKIW MR XLI SVMKMR SJ TYVGLEWIH IPIGXVMGMX]
ERH HMWXVMGX LIEXMRK QEVOIX FEWIH IQOMWWMSRW -R
XLl WLEVI SJ GIVXMIJMIH JSWWMP JVII IPIGXVMGMX] SJ EPP
TYVGLEWIH IPIGXVMGMX] [EW QSVI XLER 8LI
TYVGLEWIH IPIGXVMGMX] QEMRP] MRGPYHIH RYGPIEV TS[IV ERH



Eii1e%/ $1 6867% 180 7 7k 5(3257 EZZ VI\HDU EXII1PSDFW X vwip L Q D E L0 LVEBCAW B EGRHE LO LWL UH SR

%DVH \HDU SHWURVSHEWLYH GPIERMRK WIGYVMX] XVERWTSVXW PEYRHV] HIPMZIV]
&KDQJH WIVZMGIW %HHMXMSREPP] XLI RYQFIV SJ MRGPYHIH
*+* HPLVVLRQV GLIQMGEPW ERH VIPEXIH YTWXVIEQ IQMWWMSRW LEW
6FRSH *+* HPLVVLRQV MRGVIEWIH
TVSWW 7GSTI +.+ IQMWWMSRW X'3 1V 7MQMPEVP] XS TVIZMSYW JIEVW +,+ IQMWWMSRW VIPEXIH
6FRSH *+* HPLVVLRQV XS IQTPS]II GSQQYXMRK FIX[IIR LSQI ERH [SVOTPEGI
*VSWW QEVOIX FEWIH 7GSTI +,+ IQMWWMSRW X'3 1U EVI NGPYHIH JVSQ 7GSTI IQMWWMSRW XSKIXLIV [MXL
6LIQLILFDQW VFRSH *+* HPLVVLRQV IQMWWMSRW VIPEXIH XS GETMXEP NTIRWIW ERH FYMPHMRK SJ
8SXEP +VSWW MRHMVIGX 7GSTI  +,+ IQMWWMSRW X3 IU VIWIEVGL IUYMTQIRX )QMWWMSRW VITSVXIH YRHIV GETMXEP
AYVGLEWIH KSSHW ERH WIVZMGIW KSSHW EVI VIPEXIH XS PIEWIH -8 IUYMTQIRX ERH
ETMXEP KSSHW TYVGLEWIH JYVRMXYVI
*YIP ERH IRIVK] VIPEXIH %GXMZMXMIW RSX MRGPYHIH MR 7GSTI SV 7GSTI
I9TWXVIEQ XVERWTSVXEXMSR ERH HMWXVMFYXMSR AXDQWLWDWLYH 5HERQFLOLDWLRO
’&EYV\\:\IXN:le:/:/?\LVV)E(éIEHZII\:lDzMS;LVEXMSRW 8SXEP +,+ IQMWWMSRW QEVOIX FEWIH X'3 IU
"+ LOWHOVLW) SHU OHW UHYHOXH 41VGIRXEKI SJ GSRXVEGXYEP MRWXVYQIRXW 7GSTI +,+ IQMWWMSRW
8SXEP +,+ IQMWWMSRW QEVOIX FEWIH TIV RIX VIZIRYIl X'3 IU 1SRIXEV] YRMX ﬁﬂlgv?ll(%izﬁkivaEVOIX FEWIH 7GSTI t.+ IQMWWMSRW PMROITHESE R EWIH IPIGXVMGM

&DOFXODWLRQ SULQFLSOHV

.88 GEPGYPEXIW ERH VITSVXW MXW EREYER + WHEHAWWRYRW MRRW EVI FFeWIHFWR(FLVVLRQ &DWHIRULHY

PMRI [MXL XLl GSVI TVMRGMTPIW SJGSIQFMREE ﬁ |§ QEV] HEXE GSRRAGXER JVSQUENMISRW JVSQ MQTSVXIH IRIVK]

+,+ 4VSXSGSP 'SVTSVEX| :EPYI 'LEMK % JE%"\H&WW@%' ZMG' TVSZMHIV W H v XEX VS f W@ WMBRWRX sQ sxLIv wsyvGiw

6ITSVXMRK 7XERHEVH IRGSQTEWWI\}I_'FEK( LFEWMANG MYRNG EW E TVS\L RISW 6T KIR QWEWWISRW JVSQ TVSHYGXW YWIH F] ER SVKERMWEXMSR
7GSTI  MRHMVIGX IQMWWMSRW VIPEVyd(IYl 9 c‘,NVEV\'/?RW MJ RS TVMQRNHIHEXE, LEWMWHWRSRW JVSQ XVERWTSVXEXMSR

RIVK] 7GSTI ~ERH EHHMXMSREP MEREYICY RH%”f“fHEx.Rﬁ“'éEGEYFfEEXR“QSYFEVFY FEWMW YWMRK PEXIWX

et -39 M TS HIRSRY WSJ EZEMIEEFPI HEXE %PP GSRWYQTXMSR VIPEXIH HEXE MW JVSQ ]IEV

BWIR 3 €1 UYNEPRW&IBKI RG' 3 €1 QMIBRAEY

GYVVIRXP] RSX MRGPYHIH MR SYV VITSVXMRK 7GSTI VIPEX
IQMWWMSRW JVSQ TYVGLEWIH IRIVK EB GEPIOMERGH [BRY X1 )YVSTIER 7YWXEMREFMPMX]

VITSVXIH FEWIH SR FSXL QEVOIX ER pSsVdM%&XEM%VHW XL JIEV MW YWIH EW XLI
IQMWWMSRW 'LEVEGXIVMAEXMSR JEF(E%'P\M%'SVS@EF%’Y'?’@%MTQR JEMWWMSRW VITSVXIH MR
KPSFEP [EVOMRK TSXIRXMEP +:4 [1VI HNAREGYFREY XS WIWXIQ FSYRHEVMIW ERH +,+
JRZMVSROIRXEP *SSXTVMRX )* JQMWWMSR GEX KSVMIW VITSVXIH YRHIV 7GSTI [IVI
AEHI *SV VITSVXIH +,+ IQMWWMSR GEXIKSVMIW EVI
NTVIWWIH EGGSVHMRK XS XLI GEXIKSVMIW SJ XLI +,+
TVSXSGSP MRWXIEH SJ -73 %HHMXMSRW MRGPYHI

WIZIVEP TYVGLEWIH KSSHW ERH WIVZMGIW WYGL EW
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%LRGLYHUVLW\ DQG HFRV\VWHPV ODWHULDO LPSDFWV ULVNV DQG RSSRUWXQLWLHV

,PSDFW ULVN RU 7DUJHW LQ WKH
'"HVFULSWLRQ RSSRUWXQLW\PH KRUL]JRM@OXH FKDLQ

977 DLPV WR SUHYHOW ELRGLYHUVLW) ORVV W HEAGROYEP LVEWMB WK DU¥R 3[R STIVEXMSRW
7TKURXJK LWV UHVHDUFK 977 DLPV WR DGGUHVYV PDMRU GULY K& vyRRlc EAR @ LHYX M A YWk Wi\ FQ RV Y1 v b M x Sk W cir ¥ @ EpERmwGEaM B B XEREH. BRIV XERH V W

DVVHVVLQJ RXU ELRGLYHUV LAM IRFRWHHEL QY GEWHUPLQLQJ W KH!\(G58BYX XM YR IGH REXYVEP VIWSYVGIW F] HIZIPSTMRIXM@ S GIENWMGMIRG]
WYWXEMREFPI QEXIVMEPW ERH GEVFSR RIYXVEP WSPYXMSRR/H RIFHPKWSITYPSQSXI

FKHPLFDOV LQ RXU VXSSO\ FKDLQ KDYH RQ QDWXUH WYWXEMREFPI YVFER TPERRMRK XLVSYKL REXYVI FEWIH WSIEWVXMSRW ERH XLI
HIZIPSTQIRX SJ E QSVI WYWXEMREFPI JSSH W]WXIQ

6ROXWLRQV WKDW KDYH D GLUHFW RU LQGLUHPMEXPEDFW RIOSKROWLQ B[R STIVEXMSRW

ODWHULDO LPSDFWV ULVNV DQG RYSRVYGWGXQER ERWM WMKRMIJMGERXP ELRGLYHUVLW\ ORVV FUHDWH EXVLQHVV & $ E§RAS X QU XMW RINJIREY 9 YIHMYERH GYWXSQIVW

. [MHI VERKI SJ EGXMZMXMIW XLEX LIPT XEGOPI QEIXHWWERYV W IS/QF M HIVEZYWW M X] PSWW
:88 LEW MHIRXMJMIH FMSHMZIVWMXMRREGE®W]WXIQW EW E OI] ,S[IZIV XLI EGXMZMXMIW XLEX WTIGMIJMGEPP] EHHVIWW FMESRHMEBRKMXNVBRSWW EVI RSX ]I

IPIQIRX MR MXW WYWXEMREFMPMX] [SEDV SAIMMEXGIQBEG XWAMXMIW QE] NXIRWMZI 8LMW EVIE MW GSRWMHIVIH XS LEZI KVS[XL TSX)FWNEP

HIJMRIH EW QEXIVMEP XSTMGW MR XLQ THESGYEWR | SREXMBEMIBZMKW M X] ERH 1 G 3¥Ve MWMDHMRWU F3HY XV HSD/QO5 MMWHDUFK ZRUN FD Q6 GRYRPKERH LBGNWIXDMVYH3[R STIVEXMSRW

P w Y LW\ D&EB W FRR\\SWIHEKMSRVRXBEEP RIKEXMIHMYERH ZEPY! GLEMR
EWWIWWQIRX GEVVMIH SYX MR PN\ MH VBWR M RTK VAR E PV WINVA E V G L [bﬁ!\ieliv%%gﬁﬁ\h%&ng;IYZIv] QMRSV RIKEXMZ| MQTEGXW QEXKYRIEW | QEMSTEGMEPP]

PSWW ERH WEJIKYEVHMRK IGSWJWXTQY SGRGEMXMBRERMXEXIWIMEPW ERH XLwWwTIMRSPAVMRKR SJ RPEFEP ZEPYI GLEMRW SJ :88SW TVSGYNRGIRSWK SXNTNSPWER S EWW 8

GVSWW GYXXMRK TVMSVMXMIW P IWXIGMEPPIKWRVE ERETWERNNMMSRW MR MIEPT [SRIFEWR 20 VERRICRXW I MQTEGXW SR REXYVI  JIEVW S)H’%SIELVVYVWE@HW <
VIWIEVGL EGXMZMXMIW VIPEXIH XS GPMAENIERG LEIREXQUUXMREEREW QE] EVMWI JSV I\EQTPI JVSQ WSPYXMSRW
ERH XLI GMVGYPEV IGSRSQ] GLSMGIW VIPEXIH XS VIWIEVGL QEXIVMEPW SV MR XVEHI SJJ

-R MXW WXVEXIKMG VIWIEVGL TVNMSWMXEKIWSREB [QWMGEWMY INGG YV [LIRREAHRHYMBRKOOWSEIGVEHR ELRGLYHUWISWI@XMBER TVMRGMTPIW IQTLEWMW I
XLI STTSVXYRMXMIW TVIWIRXIH F] WPIRXIAMVMRGFWSIBERISPSEIMEEP TVSKVHWR/'VERWHRYMVSRQIRXEP TSWMXMZI MQTEGXW ERH STTSVXYRMX

W]RXLIXMG FMSPSK] VIWIEVGL EMQW WSXHIZNSR REXERIXMGMTEXIW EWIVMWEWKW FRW QMRMQEWEWXMZMXMIW :B8BSTW RQISEKXW 2W YWOXEMGREFBR FMSH N
FEWIH WSPYXMSRW XLEX WXVIRKXLDR I'®8&WDADEI®XW V&/N/PIVER GRSFKMWEEW O] H1ZIPSTQIRX F] JSV I\EQTPI TVSHYEMWRKIWWZIHPXS FI ZIV] PMQMXIH -R SYV
ERH SJJIV RI[ QSHIPW JSV WYWXEMREFE®3 KVSIKRMWMV XLEX VIWIEVGL BARHVKIENREF@IRFEXIVMEPW ERH HIZIFSSMRKXWMISVRS YVERGINMBINVMRGB8 GSQQM>
WYWXEMREFPI JSSH WIWXIQ VIWIEVEGXWIMXVMAW EMWQIH EX EHHVIWWMRKREM R M ¥ ISRAOMXX P WAVAIRMP] F Y WM RVW WQIMEEGXW E KWVE QMRMQEP PIZIP E
WSPYXMSRW XLEX VIHYGI XLI MQTEGXVERMYEBERXN SREBVXYRMXMIW JSVSKMIVXIBNRIGEIMRMBR XIR RIITH XS QMRN @RS [PSMYISFEWI F] WIWXIQEXMGEPF
TVSHYGXMSR QIXLSHW SR REXYVI ERBVWVMTGIYRAEY F B BINGXREVMIGISRS Q] WIRRZYWERRWR KR X3 & MR/GVR KX WML RK| J SEPH HA8 8 MERE P MR XSN ERXMSR SR LS[ SY
8LIWI WXVEXIKMG VIWIEVGL EVIEW BEMQBERHGXIN XEGLRBIPEKMIW XLEX WYREZMXE ROIRNWXTEPMG] ERH IRZMV SRVQIRXNEZPVIWMX]IGXMSBRI HSYFPI QEXIVMI
TSWMXMZI MQTEGX SR TISTPI ERH XWIVREGVERQEARBEWERX{LRI[ FYWMRIWW \BMREMXPRM XM EW ERDTPIQIRX MX MRY GEHRIVVMEHRXSMIMEHRSYXXIRXMEP RIKE
WLSVX ERH PSRK XIVQ MRRSZEXMSRW [MXL WMKRMJMG ERXxXIG &R MG HERH WISGNlXE P FMSHMZIVWMX] MR XIVQW SJ SYV +,+ I(
188 LEW TVSQSXIH XLI ETTPMGEXMSR BEGXV[BRLEKN® XS GETXYVI XLIWI §YVSREZVRNMRMDIWXERPHTVSX1GXMSRGSRAMWRGCUW TP WSRTIGMEGSVPWM XMIW |, S[1Z
FMSPSK] MR JSSH QEXIVMEPW ERH VREVRIWIVSIHWEXMORMBREWW TSXIRXMEPTEYETEY X SS & MREK G R R XM R OEXW MBS X/ MRX BWARIWWQIRX GSQQMWWM
NEQTPI XLVSYKL XLI 7JRFMS1%4 JVRXNEXOKMOGMGRI[EP :88 LEW RSX G3IRHY¥GX VR @ XMIWMEMIRGIH XS FMSHMXLEW MYV QLSVBX EMKRMEVMGIERX JSSXT\
WYTTSVXW XLI GPIER XVERWMXMSR EREP W MW YN8 X ERMVREFWZ IWWIMX] ERH [IGWWYWMZIQME TSWMXMZIP] MQTEGX XMSGMXMXBRXMBRSBYGXMSR GLEMRW

REXYVEP VIWSYVGIW :88 SVMKMREXMRK JSSH XIGLRSPSK] FMSHMZIVWMX] PSWW ERH GPMQEX| GBERKIRZMXBREQTEXERGYBRVGXMSR TV
WXEVXYTW WYGL EW 7SPEV *SSHW ERH 3RIKS &MS JSGYW SR PERH YWI STXMOQMWEXMSBS GINMJEREMPGK MRRIEMABXSVW SV KSEF
HIQSRWXVEXI K8GUHRBEPSK] GER VIRI[ JSSH EZSMHMRK TSPPYXMSR 8LIWI EVIEWVERH XIWMWXEXIEPWS SWEEMHIW EW XLI

WMKRMIMGERX FYWMRIWW STTSVXYRWXMYW MFRIWWRZMVYIRMRIEP SYV QENM
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RSX XS TVSHYGI TLIWMGEP IRH TVSHYBIXW [JBV JYVPER XS TVSQSXI XLI IRZMVSRQIRXEP
GYWXSQIVW [LMGL [SYPH LEZI VIEPWSWWIXBMREFMEP M)EXSYER TVSGIWWIW F] TVITEVMRK JSV XLI )9
MQTEGXW SR FMSHMZIVWMX] ERH |GEEWYWERXYVERAMIRXXEXEBRIJVII 4AEBHYGXW )9(6
GLEMR ERH [LSWI XVEGIEFMPMX] WLBXPH KX RQRRMRAXS¥LH MR BYRWMFMPMX] GVMXIVME MR XLI
STIVEXMRK TVMRGMTPIW 3YV JEGMPWVSGY W @R 3 XTEFSNG! QW
.]Z§WO]P§ /YSTMS B8EQTIVI ERH 3YPY EVI PSGEXIH MR
XLl ZMGMRMX] SJ 2EXYVE WMXIW7 BB GHPWNIHHARDXMHG WR ELRGLYHUVLW\ DQG
)YVSTIER 9RMSRSW RIX[SVO SJ TVSXHBRVNVEWHEPW 2S
RIKEXMZI MQTEGXW SR XLIWI EVIEWSISE@MRIMR IS WW WZWH TR IRXMEP IGSPSKMGEP MQTEGXW :88 LEW
SYV STIVEXMSRW WIX EW MXW XEVKIX XS I\EQMRI MR QSVI HIXEMP MQTEGXW SR
FMSHMZIVWMX] QEXIVMEPMWMRK MR MXW ZEPYI GLEMR 6IEH QSVI

$FWLRQV DQG UHVRXUFHV UHODWHGRBR X XRGTYBGYWW\SJ WIXXMRK WYWXEMREFMPMX] XEVKIXW EX :88
DQG HFRV\VWHPV LV
'88SW QSWX WMKRMJMGERX GSRXVMFYXMSR XS REXYVI MW
HIZIPSTMRK WSPYXMSRW EHHVIWW MK XRD®EYWIW SJ
FMSHMZIVWMX] PSWW MR SYV VIWIEX&Y ERH MBRWZEXKMESRI ZI| MQTEGXW SR FMSHMZIVWMX] PS|
EGXMZMXMIW 7SPYXMSRW EMQIH EX ERHXMEE R MRK QBN MERXISE QEXMSR SR XLI MQTEGXW SJ SYV
TVSQSXMRK JSWWMP JVII EPXIVREXMETWERMSRWSYVGI [JIJMGMIRX
TVSHYGXMSR EPWS LEZI ER MRHMVIGX MQTEGX SR XLI WXEXI SJ
REXYVI *SV XLI XMQI FIMRK :88 PEGOW ER] HMVIGX VIWYPX SVMIRXIH

8S QMRMQMWI SYV S[R JSSXTVMRXEW®TEW X8V [QEREKMRK IGSPSKMGEP MQTEGXW XLEX GSYPH FI
EWWIWWIH SYV FMSHMZIVWMX] JSSXJMEWRX IMRRG  SWIMWEEAWPIREW XL RITH QSVI MRIJSVQEXMSR SR
XLI 9RMZIVWMX] SJ .]Z§WO]P§ MR  XL8ITISKIWMAWEFR. MQTEGXW KIRIVEXIH MR SYV ZEPYI GLEMR 3YV
QIXLSH YWIH [EW E RSZIP FMSHMZIVWWIMX[XJSBXIVMRXKSEP [EW XS HIXIVQMRI XLI SVMKMRW S1J
GEPGYPEXMSR QSHIP HIZIPSTIH F] X{UIRMDINBEPYW SUEVI YWMRK EW EGGYVEXIP] EW TSWWMFPI
.]ZEWO]P§ -X GSQFMRIW MRJSVQEXMSRXIMSQYERMX] SJ XLl HEXE [I GSPPIGXIH HMH RSX JYPP] QIIX
SVKERMWEXMSRSW JMRERGMEP E G GS/WR X WMIFGKX EMRPEER HEWHMH RSX SFXEMR XLI MRIJSVQEXMSR [I
MRXIVREXMSREP XVEHI ERH HEXE FERXVWH XA EXGEPEWRKMALKSSREMR SJ XLI GLIQMGEPW EX E
HVMZIVW SJ FMSHMZIVWMX] PSWW WYJIJMGMIRXP] EGGYVEXI PIZIP %W E VIWYPX [I EPWS N\EQMRIH

&EWIH SR XLI VIWYPXW SJ XLI GEPSWREKMERMXMLWZXS SFXEMR FIXXIV MRJSVQEXMSR SR XLl SVMKMRW S1J
MHIRXMJMIH GLIQMGEPW EW XLI QS\®KIQE\GEPWP MRSGYNROQERXMSR [MXL JYXYVI GSQTIXMXMZI
GEXIKSV] (YVMRK XLI TEWX JIEV [I CIRRHYBRKHIBWENYMIMGEPW -R XLI QIHMYQ XIVQ SYV
SR XLI JMZI QSWX TVSGYVIH GLIQMGEBEW MR/ XIS WXYEBRHITVSGYVI GLIQMGEPW SRP] JVSQ
EWWIWWIH FSXL XLIMV MQTEGXW SRNKYM$HM R WWMXEIXEHRSH RBXTEGIXMW X1 MR WIRWMXMZI EVIEW MR XIVQW
SR LYQER ERH PEFSYV VMKLXW (YVSIRRMSHMYIYGMWX] BVSKVIWW MW QIEWYVIH F] XLI RYQFIV SJ
LIPH HMWGYWWMSRW [MXL WYTTPMIWWTTPMIVW MRWTIGXIH JSV SVMKMR
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&LUFXODU HFRQRP\ DQG UHVRXUFH OXV‘(/-IIJ_I_DO LPSDFWV ULVNV DQG RSSRUWXQLWLHV

,PSDFW ULVN RU 7DUJHW LQ WKH
'HVFULSWLRQ RSSRUWXQLWLPH KRUL]JR®YDOXH FKDLQ

.Q 977 UHYLHZHG LWV UHF\FOLQJ UDWH DQG XVHG WKH ILGER@ 3V EW R YHN B A2 DB UL SR WL D@y il B f Wy R Gy wxeolyw

VWDUW Rl PHDVXUHVY WR LPSURYH UHF\FOLQJ SUDFWLFHV $W WRMNGYDEVR] WATE KX ERX L G WUSE X O\D\U YEHEFRFR PQ MW WYWXEMREFPI QEXIVMEPW

UHVHDUFK SURPRWHV WKH ZLGHU DGRSWLRQ RI UHVRXUFH HIIEREHQ TR KWERDV BEERRS'SRUWY VvXVWDLQDEOH

EXVLQHVV GHYHORSPHQW 977 KDV ILQDQFLDO RSSRUWXQLWLHV LQ WKH6BMMBR 8T TCHSWRRISWY@J 3[RESTIVEXMSRW
PDWHULDOV DQG SURPRWLQJ WK H 8BLYUFXMZUZHFRQERR\WMEAHMYQ XIVQ P
WMKRMJIMGERX JMRERGMEP VIXYVRW JVSQ EGXMZMXMIW KIEEAVI ERHVPSRK VSQSXMRK XL|

O0DWHULDO LPSDFWV ULVNV DQG RS RUSOMPERPIHW SR XS[EVHW Wyw SYVSIFEY [SEREQ) ERH S 1NIMON X WIMS Vel vl [FIKEOUERIERMER

8LI GMVGYPEV IGSRSQ] ERH QSVI IJEREMIBRWWQTIXIMSR QSHIPW 2SXEF STTSWRMMW-

VIWSYVGIW EVI TEVX SJ :88SW GSVI4MWRSMRIRXW |EISY F¥\8 FEWIH TVSHYGXW LEW WXVIRKXLIRIH

TSWMXMZI MQTEGXW MR XLIWI EVIEWXEW ITSWWIGCMER FEMR B IWXXVE XLKMGEPP] MQTSVXERX MRRSZEXMSR

GSQTER]SW WXVEXIKMG TVMSVMXMITWP EYSAM WG XLEIX SYWWTTSVXW XLI HIZIPMPIMEKRX MR X IWQWXEMRBEESPYVG] YWIQIIBRW BSW EEHEXIXVHTEBR XMRK EX SYV JEC

7YWXEMREFPI 4VSHYGXW ERH 7IVZMERW FNWWSMWRIGVWIEMEMIRX WSGMIX] IRV HWVBRROMXEPI NBK M@] EPSRK [MXLT VBBGWWIRIRRXBEPVIGSKRMWI XLEX E WN

JSGYWIW SR HIZIPSTMRK WYWXEMRBFPNIVREG MBWRBPP] YRMUYI IRZMVSROYRX! GXW BRZTHVMARVGRKTERM XS GSQTRBIQMBEP MM QTEGE EMRWKERIEZEXIH MR WY

XIGLRSPSKMIW QEXIVMEPW ERH TVSNMPSXWRREK GVSWWEVBNMY GMVGYPEV |GERGIQH IWEM R ki 8 RWMG UMIPXSMBR SJ XLILTIPWGE]IERVS@VVIQIRX XS[EVHW WYYV

VIWIEVGL EVIEW MRHYWXVMEP FMSMIGINFROPBXIHERR G 5BIMWEXW SR [MX LI EAMMSRRQMRXEP QEREKICIRXONMPW XTI @ MWRGYIPIEV WSPYXMSRW -R TVSGYVIQI

JSSH TVSHYGXMSR WSPYXMSRW ERSVKMRVBEEKMOIEWITMER®XI XLI GVIEXMSRKEWRGKZERYI GLEMRW VIWTSRWMFMPMX] XSSP XLEX XEOIW G|

WYTTSVX QSVI IJIJMGMIRX YWI SJ VIWRBHN WGY WTBRXXEY WKIRYWIW VIRI[EP 8LI IRZMVSRQIRXEP TVSXIGXMSR ERMRGEMTRIWWSRIGIRXEPYMQTEGX SJ W
-R P :88 MRZIWXIH MR XLI GPIBR IXYMRBRXMWEBR STTSVXYRMXMIW EVTWSRGIH XY QEREKMEKPENM QEXIVMEPCEQYREGEWHERHKESQQYRMGEXI SYV IR

VIWSYVGI IJJMGMIRG] ERH WIGYVMX] GSREQNT MEXKRUMER HIZIPSTQIRX ERSITVRVXYRMXNMIWMIMRREIH XS QEXIVWEBWMERAIRKMWSXSGVWTTPMIVW ERH WY

WXVIRKXLIRMRK XLI WYWXEMREFP!| KBASI[ XLCHRHPIQIRX SJ :88SW PSRK XIVEQ3- WSXNKEXYKWVIEN oM FREHP MRRSZEXMSRIRH BANVMQR K ERMSEERHVEGX TVSGIWWIW

GSQTIXMXMZIRIWW SJ GSQTERMIW :B®RHEAMRX WMEEPSITSRRP[ WXVEXIKMIW WPEGMVKEPEY 6PIRRQ] ERH VIHYGI KL HESERWY QEXIMINSSJ VIRI[EFPI ERH VI

VIG]GPEFPI QEXIVMEPW TVSHYGXW XRER TWWBOMER BRI DEXN GMVGYPEV | GRRREQYERPVY IISEXEHW S3YV OI] TVM S \WMRX MV W GEWI @ | RXEEVRBHL IRGSYVEKI 1881V )\

WYTTSVX TPERRMRK ERH FYWMRIWWGYSHEXP VR I MR B MX INOMXKMULW MR FSXI%ENMXIW X LERH TSRS X1 XL1T YWI SIVWWRT BRAPM FEIXWIWTXPBERY GLSMGIW
GMVGYPEV IGSRSQ] X1V Q RSR VIRI[EFPI VIWSYVGIW ERH XLSWI BYEXQERIKRVPEMI SUIFYWMRIWW HSIW

8LI VETMHP] KVS[MRK HIQERH JSV GMVGYPEV IGSRSQ] VIYWI SJ RSR VIRI[EFPI QEXIVMEPW TYBHUYBZXWMBERRVIRAXEWMGEP IRH TVSHYC
WSPYXMSRW ERH XLI WXIIVMRK VSPBRBOLDBLHY YPHGDMWR GEER WKH FLUFXODUGKMERRPYMREAMTPIW IQTLEWMB/TIS EX MEIRINVXISSWRESH RKXEPRFHI PMJIG]G
MRGVIEWIH HIQERH JSV VIWIEVGL ERHWRXIPBSH XWRK :88 TSWMXMZI MQTEGXW ERH YXMPMWI XLU Y NWWWRVOWSE RIMISYM KRR MEXYMQW RY JEG |
LEW VIWTSRHIH XS XLMW HIZIPSTQIRKVESYKMVIGXNRKIEVGL EGXMZMXMIWWW §GEXSHT IMXYLs XL 1Q XS GMVGYPEV IGSRSQ] SV IGSHIWMKR
WXVEXIKMG MRZIWXQIRXW XLVSYKLWYWXERREFRI *WIZORSTQIRX F] JSV NEGSPW HWoHGEMRKEXMZI MQTEGXW SR QEXIVMEP
TEVXMGYPEVP] XS[EVHW VIWIEVGL S5 XIRV BWWGK ENMIREG B I RREIXERME P W E RS RWYRIKWRIR \Eits BAMEXT JPS[W EVEPWDRIZVHD @ BXUMK/ BXVFHV UHODWHG
WIWXIQMG WYWXEMREFMPMX] 'SQFMIRMBH MRGWE RN HMIEANGLSRWOQERWEPP] JWMWMREMTTBWMY MRGWQQRMX XS VIWTSRWHMRRRPY AN IQHR R XRFH XVH
LEW WXVIRKXLIRIH MQTEGX MR XLI WYBBXMGVW XLWSBBKRMWI XLI MQTSMQERSESE MR KQMRM HINWRARMKR K VEXT [18QISQ BWIVMIMBKANEBRK MRXIVREP HIZIP
XIGLRSPSK] TMPSXMRK ERH MR XL|I BSRK RIMY FRQURXESPVIABXK VMR X 1ZVRAPEXIWMKASSNALRRGERIK W VIG]GPMRKISEXMWIIE\S RREHQXPMIQMRMRK :88SW VI
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YWMRK MX EW XLI FEWMW JSV WIXXMRKWEH RO RBEWKIEK EDLM LTW SRUGKD O F X ODWIHRWQYW UHODWHG WR WKH FLUFXEDWRFEQRP\ DQG

TVSZMHIH ER SZIVEPP TMGXYVI SJ XUl GNVIVRXHWMERXI SUEXEI LEZ| FIIR GQUSPPREKAHIX®RK XLI Z8S MQTVSZI XLI 1 JJMGMIRG] SJ QEXIV]

VIGIGPMRK WIWXIQ ERH TVSZMHIH XIEWSIYBHEEKISRRISGSQTERMIW WIVZRRXVEPWP XS TSIME X! IJIMGMIRX VIWERHGKY WY EREXXIXNLI QMRMQMWEXMSR

WIWXIQEXMG HIZIPSTQIRX SJ VIG]GRWMMRXIW 8LI JMKYVIW MRGPYHI FSXL GQWRGCAMENVE PGERBXI] :88SW XEVKIX JSYE\MQWRZESPNSHR SJ XLI GMVGYPEV IG!
%W E VIWYPX [I MRMXMEXIH RI[ BGR WERKWHXMRM:@BEBZIEGMPMXMIW ERHX[ZQ/MRERKWIBBRVIVISSQGPMRK VEXI ERH XLI WXEXI SJ

VIGIGPMRK TVEGXMGIW 8LMW [SVO VWPIFEEGCEGREGRYIZMRMIW WYGL EW LE'YMEWNEBRW VE@/PGIPEMRK WIWXIQW 8LISLIMGYMRRSWEXN MIRI EFSZI QIRXMSRIH

GSSTIVEXMSR [MXL [EWX] GSQTERMIMRMRWXVMEXLENXI %X WMXIW WLHEM EMX\LIEWUH E X (YVMRK IREMWSGOXRIXEP TSPMG] SJ TVSQSXMR

JSGYW SR YTHEXMRK WSVXMRK TSMEXKERRWEEKMQGBRRMWINBW WLEVI LEW IEIHRVMWDAMWQ EDEIQI W IXLXLMW RYQFIVLEWIXQAMRBE@MWMBK XLI EQSYRX SJ [E)

TVEGXMGIW XLVSYKLSYX XLI SVKERMBMEMMSRI %X IPSBNEGNVIE MX SGGCGY WKW MR KW B SMHHWWQT 2 WEP XERHKIX SIMQTFYSZI UERIZIP SJ VIG]JGPMRK SYXP

XMQI [I MRXIRH XS WXVIRKXLIR TIVWERRIRMRR AMEM HEWTSSRVER EQSY RSW | LEZS YRX | R LIWDMBGEWM SJ WIXXMRRZWYWR Q MREFFPVPWISH | EBEWKSIRWVMRGMT
TVSQSXMRK VIG]GPMRK F] TVITEVMRKIGPIEBGXI| 8 EXEMEK BRI X EZEMPEFPEHX8RBRRMRHMGEXSVW LEZI HYVMRK XLI TEWX ]JIEV JSGYWIH SR PE]
WSVXMRK KYMHOPNB AW ERIE FRQUYRMRBEXPMERWEPMHEXIH F] ER I\XIVREP TEVX] JSV WIXXMRK XLMW XEVKIX ERH VEMW!]
JYXYVI JIEVW 8LI VIGIGPMRK VEXI XEV
3DUWLFXODUV Rl ZDVWH JHQHUDWHG VIG]GPMRK SJ [EWXI KIRIVEXIH EX :88S
8SXEP EQSYRX SJ [EWXI| KIRIVEXIH S[R STIVEXMSRW 8LI XEVKIX MW RSX V
2SR VIG]GPIH [EWXI [EW RSX WIX SR XLI FEWMW SJ WGMIR X

41VGIRXEKI SJ RSR VIG]GPIH [EWXI GSRZMRGMRK IZMHIRGI

+D]DUGRXV :DVWH GLYHUWHG IURP 'LVSRVDO
61G]GPMRK
3XLIV VIGSZIV] STIVEXMSRW

2XU UHF\FOLQJ UDWH LQFUHD\

+D]DUGRXV :DVWH GLUHFWHG WR 'LVSRVDO
-RGMRIVEXMSR
3XLIV HMWTSWEP STIVEXMSRW

+D]DUGRXV DQG 5DGLRDFWLYH ZDVWH SHUFHQWDJH SRLQWV GXULQJ
,ENEVHSYW [EWXI

6EHMSEGXMZI ;EWXI

7DUJHW
7TDUJHW

88 W VIG]GPMRK
VEXI
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6RFLDO LQIRUPDWLRQ 6

977 LV DQ H[SHUW RUJDQLVDWLRQ DQG RQH RI RXU WRS SULRULWLHYV LV
RXU ZRUNIRUFH FRQVLVWLQJ RI WRS H[SHUWYV :H DLP WR FUHDWH WKH
ZRUOG V PRVW PHDQLQJIXO SODFH WR ZRUN ,W LV EXLOW E\ LQYHVWLQJ
LQ ZHOOEHLQJ FRPSHWHQFH GHYHORSPHQW DQG VDIHW\ FXOWXUH

‘H DOVR DLP WR HQVXUH VXVWDLQDELOLW\ LQ RXU YDOXH FKDLQ DQG WR
LGHQWLI\ ULVNYV

&RQWHQWYV

BIR [Svabsval

LSvOoIlvw MR X111 ZEPY!I GLEMR
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ZZQ ZRUNIRUFH ODWHULDO LPSDFW\RSSRUNWXRQ® LHV

,PSDFW ULVN RU 7DUJHW LQ WKH
'"HVFULSWLRQ RSSRUWXQULZWFPH KRULJRQ YDOXH FKDLQ

977BV DFWLRQV WR SURPRWH ZHOOEHL(%J DW BRWYN EFRJ A B WMYXARMLWEVH Q[RMYQ
$V DQ H[SHUW RUJDQLVDWLRQ FRPSHWHQW DQG WKULYLQJ HRSDRWMAFEYKDWIHVDXLNKAWU H ¥ RXAPFIH sD QGEWs\VZEWM. | R W G E R H STTERE XM SR W

977 'H FRQWLQXRXVO\ LPSURYH SHUVRQQHO ZHOOEHLQJ FRPRYOGEWLVIEWEW BRERS SR W R G R ek P eaxmarw (Lmat

FROWLQXRXY OHDUQLQJ LEZI TSWMXMZI MQTEGXW SR [IPPFIMRK 1IERMRKJYP [SVO WYTTSVXW [IPPFIMRK

'"HYHORSPHQW RI 977BV VDIHW\ FXOWXUH LPSURSVHNE R FIRVABWNKRIQPEY QG[RMYQ
VDIHW\ DQG LQFUHDVHV WKH VHQVH RI VDIHWMRDWEWXHZREANBEPWH ERH PSTIREXMSRW

3ROLFLHY UHODWHG WR RZQ ZRUNTRMRBMTPIW :88 LEW ER -73 G 'SRXMRYSYW [SVO XS HIZIPST XLI WEJIX] GYPXYVI MRGPYYHWQ XIEJQEW®JIIX]
R MXW HSYFPI QEXIVMEPMX] EREP]®®IGW T:BE MERE R HIERMUIMEIRH WEJIX] HMWGYWWMSRW HIZIPSTQIRX SJ IQIVKIRG] TVITEVIHRIWW ERH MRJSVQMRK

977'VWUIRQJIOLVXSSRUWY WKH GHYHORSPHQWIRG XSHEP/ ROWMIMZI JIEV  G[RMYQ
TSWMXMZI ERH RIKEXMZI MQTEGXW SRIEMWX$REREVY EFRSHV/ GVEQSXMSR SJ?IKLM?@’WM%H%%% E§é/ WLVH ZKLFK KDV SRW@ILEGXLREDAWNERW ERH PHIREXMSRW

[IPP EW VMWOW ERH STTSVXYRMXM IB\F E VM)S|GEVKE X818 EMX K XM HQH F] XLI THPEWSRRHE SF IB/XERBYGEXMSR ERH SXLIV GSQTIXIRGXINKZIP SIIQ VAKX

:88SW TIVWSRRIP MW MXW QSWX MQ[TBR KERRKEEMXW ISV ERMMIVMXMIW P 1ESIORRA & W) PEBNEFEL XLVSYKL SYV 4L( TVSKVEQQI
977BV SHUVRQQHO LV GLYHUVH DQG PXOWLQDMGRQDHO TEWIM¥MZDV IEV Q[RMYQ

[IPPFIMRK WEJIX] ERH [SVO WEXMWWEGMKMSRVSRSXMRK [IPPFIMRK EX [{gRpyiwLYH LPSDFW RQ ERWK UHVH D U F&8 D\QRZ MKW SNBRV REPHMEPW ERH PTIREXMSRW
IQTPS]IIW EVI SYV OI] TVMSVMXMIWTVSEGXMZlI EGXMZMXMIW EMQIH EX XLI HMZIVWMX] SJ MXW TIVWSRRIP MR QER] [E]W :88 LEWXIQYTPS]I]VEVWSQ

"R EHHMXMSR XS XLI ETTPMGEFPIXRBXVMPHENIFRIXILAS]IIWS [SVO EFNTMIJIVIRX GSYRXVMIW

77BVPRWLYDWHG RQG FRPSHWHQW SHUVRQQWGXVEH D IZQOO¥LDDEV RMY
QEREKIQIRX SJ MQTEGXW MW KYMHIERH QEMEBRKENERMRK LIEPXL XLVSYKL%&&&&%M\,WIW N:LRDF]&D\(EPI\%JMIH T|vv(\?gaxﬂm%s\J/r;z<\>9</ﬁuvl|><??<SYDV;SHE{VV\q/3| ERH%P[TSRESMSRW

TVMRGMTPIW ETTVSZIH F] XLI GSQTERGR\P &IEWEBVW VIPEXIH XS :88 W S[RV[BYXINE VLY B IQERRMEPMRI E KSSH IQTPS]IV QIEDEIKIMERH XI1PQ EXYIMBGK INTIVXW
(MVIGXSVW [LMGL GSRWMWX SJ :88EW ZEPXI®J 88 WSYMWO QEREKIQIRXSRVSEFIWW! #IRSTQIRX EPWS TVSHYGIW TSWMXMZI MQTEGXW JSV XLI TIVWSRRIP

: 977 V GLYHUVH ZRUNIRUFH UHSUHVHQWYV D |LQOCXMEBRO UHVYBXXFHIDENG Q[RMYQ
SRHYGX WXVEXIK] ERH TSPMGMIW EIEREKHE R WX EBWIR/ MWO QEREK RSSRUWXQLW\ IRU WKMZARKIMXQ\MW ER EXXVEGCXVMSRXYRGXPY HRHUWE ERH FEIREXMSRW

SR TIVWSRRIP VI[EVHMRK ERH WEJIX] TSPMGMIW EW [IPP EW GSQTIXMXMZI EHZERXEKI EW E QSVI HMZIVWI @ESWIMEP | \WIWEW | RIEFRYW FIXXIV
X1 | TVMREITVSIZVH F] :88SW )\IGY XM ZDL0J BMIY WQROXVLYH RUIJDQL]DWLRQDC VIWYPXW ERH TVSNIGX UYEPMX]
81EQ :88 LEW MHIRXMJMIH XLI HMZIVWMX]388MHXW WISHMWE RFRUW EFRYNEFDQ EH EXUGHQ %KY DR & | KEDEINXIQ WHD/  Q[RMYQ

K \V/ H H, L FBW M WR WRG & SR TEGXVXQEXIVMEPW ERHPEREXMSRW
8LI 7IRMSV :MGI 4VIWMHIRX ,YQEREXNWSEPGIWTIBSKHYRMX] 3YV EMQ M@\bg%ﬂ ﬁ,\? @A‘Qﬁ”ﬂhﬁf?m?mg?ﬂ[svo [QLLPW xmﬁ[svopgaﬁ\zqumﬂwavw

7IRMSV :MGI 4VIWMHIRX 3TIVEXMSRMROREWHMIRASVOTPEGI XLEX VIWTICGEE, GHowv RU RWKHU GDPDJIH FDQ RFFXU DWOIZGOUNE R (R GOERIMEI ]IEV  G[RMYQ

(MKMXEPMWEXMSR ERH 7YWXEMREF#&PRXYMPNKXMBR FIWEFRGRIFEBIYV [S'FRPPXWLQJ RU EXVLQHVV WUDYHO ZKLFK ZRX\O®T E B XH @EPHIDENAW HERH FTIREXMSRW
LPSDFW RQ WKH HPBBORSHH YGXW INTIVMQIRXEP VIWIEVGL X[WMMGL ]JIEVW

JSV MQTPIQIRXMRK XLI TIVWSRRIP TSPMAG M I EFRPWVRRGRMI PIWHENG X E e spziwE KVIEXIV VMWO MR GSQTEVMWSR XS SJIJMGI [SVO 8LI VMWO MW TEVXMGYPEV
XLl LMKLIWX PIZIP 8LIWI TSPMGMIWTERMGIWMRGMTPIW ETTP] XS LMKL MR PEFSVEXSV] GSRHMXMSRW

EPP :88 TIVWSRRIP 3YV WEJIX] TSPMGPBBRW TORMHEMIMW RREPWMRGMTP (PSOR\HHV PD\ H[SHULHQFH D IHHOLQJ Rl H[FASXLROMER VLPLODUJIEV Q[RMYQ
. QHJDWLYH LPSDFWV UHODWHG WR HSILADV® IMYAWESDHBEW QIZ0 XNQAREE EVW ERH PTIREXMSRW
ETTP] XS IZIV]SRI [SVOMRK MR :88SWEMEIEIMPRIKMIWKIRHIV SVMKMR = WIN (o Wi MR XLI GEWI SJ TQTPS]IIW [LS HS QRESX WWITE B OXTM R R MVYLE VBW <88
TSPMXMGEP EGXMZMX] SV SXLIV TIVLEW E QYPXMPMRKYEP [SVO GSQQYRMX] ERH YRMRXIRXMSREP I\GPYWMSR QE] SGGYV MF

+HDOWK VDIHW\ DQG ZHOOEHLQJ LEW ~IVS XSPIVERGI JSV HMWGVMQ| YRSJIMGMEP MRXIVEGXMSR

. ERTHT - )DLOLQJ WR UHWDLQ LWV HPSOR\HHV DQG DWWS3)ODRWMBPZAHNSWBOUWWEY Q[RMYQ
188 LEW MHIRXMJIMIH FSXL TSWMXMZM FE V'S RVRDEE PX RIEOEQINRA RHMVI UHSUHVHQWY ILQDQFLDOLUEZENREPMPMX] SJ ZV\VIVIRXOBEMEBEPWEVW ERHS$EREXMSRW

MQTEGXW SR XLI LIEPXL WEJIX] ERAVERMAMRIKI SIWMXNVEVX SJ "IVS XSPIl E| TSSv ERH XLI GSQTIXMXMSR XSYKL IWTIGMEPP] MR EVKEWQVIUYMNEWMRK WTIGMEP
IQTPS]IIW 1EREKIQIRX SJ XLIWI MQREF®XW MW BEWHWHSEB]LEVEWWQIRX NTIVXMWI

:88SW 'SHI SJ 'SRHYGX ERH XLI WEJMR ZI $PMWXKEKRIBR SJ VITSVXIH GEW| +tHDOWK DQG VDIHW\ ULVNV FDQ DOVR*SRVH D4R MEPOMMEWR JIEV Q[RMYQ
NEQTPI JMVIW SV SXLIV HEQEKI XS PMJI ERH RIERINIMEER GE Y VEN W RERRGRTER ERXING W WV

HIEHPMRI WTIGMJMIH MR XLI KYMHI ERy HMWVYTXMSRW MR STIVEXMSRW X1V Q 1EVW
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&EWIH SR TIVWSRRIP HEXE :88 LESRMHUGRKXXNENRMRKX ERH :88SW MR X9IVREPWRSQJYRUIMGE XMSR GLERRIPW HIZIPSTQIRX HMWGYWWMSF
IQTPS]II KVSYTW [LS QE] FI MR E TEGXHRBRIPEW RMRGVIEW! TIVWSRRIP E[EEGEWW $G GIWMNVNMI XMTH XS SYV XI5 RWNWPNE XRERW | VEMMEW MRZIWXIH M
ZYPRIVEFPI TSWMXMSR IQTPS]IIWMRVGRAYWMSBIBRIBMOYEP XVIEXQIRX X WYL KGR BYVEPAWMRIWW [SYPHSRIHZRP SBWRMMIARW STIVEXMSRW
EFMPMX] ERH MRXIVREXMSREP IQTEYNXNIBJ :88 WEWYZHVEIWWY ERH QE RERK\ERXMREEMRMRAMXEMRMRK NTIVXW EX :88 MRZSPZIW FSXL

WYTTSVX TVSGIWWIW HIWMKRIH XS XEOI XLIWI KVSYTW MRXS STTSVXYRMXMIW ERH VMWOW [LMGEkR &8s REREKR Y D3¢/ $NKY WHHN

EGGSYRX ERH TVSQSXI WIRWI SJ MRGPYWMSR ;I WYTTSVX WXVEXIKMG VIWSYVGMRK TVMRGMTBIW T MTW WV EXI IS G VIWBXYWSRM RIKV XS |

XLl MRXIKVEXMSR SJ MRXIVREXMSREP IQTPS]IIW [MXL VIPSGEXMSR TVMRGMTPIW TVSZMHI E GSQQSR JSMBHERKISRRIBW BBXWSR ERH RIKSXMEX

WIVZMGIW PERKYEKI ERH GYPXYVEP XVEMRMRK ERH RIX[SVOMRK KYMHIPMRIW SR VIGVYMXQIRX NTIVDQ WPSJEX IKRHE RHI TIVWSRRIP 8LI EMQ |

STTSVXYRMXMIW EQSRK SXLIV 1JJSVXW 1ERHEXSV] 'SHI SJ VIWSYVGMRK 8LI TVMRGMTPIW SJ CHRHIYWXEIRHMIMRKSERHRMNIZIPST XLI GSQ
KYMHI XLI GSRXMRYSYW HIZIPSTQIRKR$I IQEPBRIRGS ERASVXYRMXMIW XS M
NTIVXMWI QEHI MR XLI GSQTER] GSRGIVRMRK XLI

88 YWIW HMZIVWI QIXLSHW XS WYSBTBRIWMKXIMSMRRXBERRHTSWMXMSR MR XLI (
MRHMZMHYEP PIEVRMRK WYGL EW QG GHYSITEXIR S REERFPHLXEEXMR BMIRK WEJIX] QE
STTSVXYRMXMIW *SV IN\EQTPI :88SW S GBBYKWEREXIMRK SGGYTEXMSREP LI
WYTTSVXW KSEP SVMIRXIH HSGXSVHEGXMAMMXMIWVO MR :88SW
WXVEXIKMG VIWIEVGL GLSMGIW

977BV 2FFXSDWLRQDO +HDOWK DQG 6DIHW\

977BV RWKHU FRPPLWPHQWYV :88SW 3GGYTEXMSREP ,IEPXL ERH 7EJI
FKDQJH LQ 75,) 977BV RUJDQLVDWLRQDO FXOWX8 MW EBHIQMXXIH XS GSQTPI]MRK [MPXGXIH J8¥ JSPEVEMWWSEX E XMQI -X
WRWDO UHFRUGDEOH LQFLGHQW IUHTXRQM VFDOH RI K SR *YRHEQIRXEP 4VMRGMTPIW ERH EMKLEWKBEX 83V@IERMREW SJ XLI 'SQQM

92 +PSFEP 'SQTEGX F] MQTPIQIRXMRH XLIYRIQEQIRXEP XLl TIVWSRRIP IPIG X
TVMRGMTPIW VIPEXIH XS LYQER VM KSIGGW TEXMSREFMKERMWL RRH WEJIX] VIT
IRZMVSRQIRX ERH GSQFEXMRK GSVVWMTXMISRITBBVMRXEXMZIW ERH XLI HIWN
GSQQMXXIH XS GSVVIGXMRK ER] RIKHEMZL ERGEW BIMX]LRWREKIVW 8LI SGG
MQTEGXW MR EGGSVHERGI| [MXL XLI|BRH+WHEBMRIQERBRIGZWTZIW IWIRX XLI I
SR &YWMRIWW ERH ,YQER 6MKLXW ERHXMBEW EVMEBWSBPEWXIBRWIH F] VITVI
VITSVXMRK ERH MRZIWXMKEXMRK ZMBPMESGIGRMEXMSREP LIEPXL GEVI [LIR |

:88 MW E VIWIEVGL SVKERMWEXMSRB XY ERXIQSRBEPW. LEPKUPGEVI EVI HMWG
IHYGEXIH VIWIEVGLIVW ERH INTIVXWH IR W JMOLL RIBVWYIWSWYGL EW XLI SGG
SYV STIVEXMSRW XLI VMWOW VIPE X388 X\Sa&LVPAER FERHS B\ GNSVEXIMSREP WE.
PEFSYV ERH LYQER XVEJIJMGOMRK EVI ZIV] WQEPP [LMGL MW

[L] XLI] LEZI RSX FIIR EHHVIWWIH MRRXQW TRRPM GWMWWH PHHWLQJV
VHQVH RI LQFOXVLRQ VIPEXIH XS SYV S[R [SVOJSVGI .SMRX GSQQMXXIl QIIXMRKW GSRWMW X

RQ D VFDOH RI VITVIWIRXEXMZIW ERH GLMIJ WLST WXI

3URFHVVHV IRU HQJDJLQJ ZLWK RZGIZRYWSRIHR 8LI EHZMWSV] FSEVHW
88 YWIW HMJJIVIRX TVSGIWWIW JSVKMXIMKFERKEWMW XR EHHMXMSR TIVWSRRI

IQTPS]IIW WYGL EW TIVWSRRIP WYVIAYW MR XtEEOEHIVWLMT XIEQW SJ FY\
:88SW )\IGYXMZI OIEHIVWLMT 8IEQ .SM

QHZ 977HUV
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QIIXMRKW MRZSPZI HMEPSKYI GSRGWMRQOMRREN \EGTAVEKSIIRXY PA®/GMHIRXW BERER EM WNVEKVENXL GTEEW LWE K V:B & PVRX | V RAES(VEVRREP X RITPSSJOMSEH GLEPPIRKI [I .
XLI TIVWSRRIPSW GSQTIXIRGI RITHWERSV XLH GSKKMHRJEREKIQIRX SR E QIRXEBXMEWMWYTTSVXIH F] TVSZMHMRK XPE ERMRKIWMRSRWMFMPMXMIW SJ

HIZIPSTQIRX TVSWTIGXW 8LI TIVWSRRIP GER WYFQMX WEJIXN BEMMWLZERRISREK| (IZIPSTQIRX SIXLIHEFECPSEHUPKRNITNESZ MHMRK WTEGI .
HIZIPSTQIRX TVSTSWEPW ERH MRXIWVREFT Y ERMK] MRXWEXINMESRWRISE TI1V JISBHFECGO[XVEGXYMGIWW IRXMX] LEW M
SHUVRQQHO VXUYH\V GSRXEGX XLIMV WYTIVZMWSY HMVIGDEPXEE S WL IERIENV ERMHI GWZIPSTQIRX WMWGEXNWER S\IRWERRIHMRK JVEKQIRXIH [S

8LI ERRYEP TIVWSRRIP WYVZI] TVSZNY W WRABEY @ EXBMEKRXSRSYV TV SGIW W KIFEKQ WETI X! BFGV UM ZHERKEBVGSR W OMPPW (3 SERBEWMRIM IH XLI KSEP SVMIRXEXMSR !
XLI TIVWSRRIPSW S[R [SVO XLIMV PHGEP NIV PPRSRL YTRMEIWW JSV LERHP MRKY MIPZ{PES QENRXZIVWEXMPI VIWIERFH INXLGEMHNEGO TVSGIWW F] YTHEXM
QEREKIQIRX ERH XLI STIVEXMSRW S}v88 SMWEBWLSPI PERHWGETI QSHIP ERH MRXVSHY G I|HHEZQSS/TQMR M JHMMW GEWSBMW SRXQ)SE IP P FRG
MRGPYHMRK [SVOPSEH ERH MXW MQTE®RXWRW[TPEXIM RKE WXWM SOV IWIEVGH I YWRBBRRKOXWIESY GLIV XEWOW  TVSKVESQTVILIRWMZI TVSNIGX QEREKI
4IVWSRRIP WYVZI]W EPWS LIPT YW QSRMKSV XL TVEWESRRIPRW XLI 6 IWIEVALG-RRAKRMXH %S HIZIPST %- GSQBIXINEXMAK QIXLSHW ERH FIXXIV XSSPV
TIVGITXMSRW SJ PIEVRMRK ERH HIZKRAMHQIFRXR IERHXXEMMMRMWL 2EXMSREB BGIEWRIKSRI\BWSIFEER/IGLMR %- YW| ERMEREWIS/ WROEZSHYRIHHIZIPSTIH
VIWYPXW EVI EGGSYRXIH JSV [LIR TPEERRMRKIHBILRST@RIREXXIVW VIPEX K MS IRMRISYQIRXXLI IXLMGEP ERH VIWTSRWMFPI YWI SJ %-

QIEWYVIW IQTPS]IIW WLSYPH TVMQEVMP] GSRXEBQ&EX8BLIMV WYTIVZMWSV SV 2FFXSDWLRQDO VDIHW\

XLl 41STPI OIEH SJ XLIMV FYWMRIWW EVIE XS VITSVX XLIMV -R XLIJMIPH SJ WEJIX] [l FIKER YWMR
3URFHVVHV WR UHPHGLDWH QHJDWIsR IVRIWFWYV DQG "HOOEHLQJ DQG LQFOXVLRQ VIGSVH WEJIX] SFWIVZEXMSRW [LMGL
FKDQQHOV WR UDLVH FRQFHUQV 1l WYTTSVX XLI [IPPFIMRK SJ :881VWEM® & MRMF@EWE SFWIVZEXMSR [MXL QSF

88 LEW WIZIVEP VITSVXMRK GLERRIPMYXRGSN WHOMBIEG WR RZQ ZRUNIRUJEUMRK XLIQ HMZIVWI [IPPFIMRK VERZMEAW WSXE WTWI BRI SO XLI 1QTPS]
TIVWSRRIP GER WYFQMX VITSVXW SRRHMJJSY IR Y XS DVMSWHERMQIVSYW Q EMWWGERERH QIRXEP [IPPFIMRK 8RB¥FMMREP$RAI wTsvxw
VEMWI GSRGIVRW 8LI ;LMWXPIFPS[I¥vGQBKRIESQFRXFREWHHZIPSTQIRX [VWINZMKRIW GSRFHER] WTSRWSVIH IQTPSIIM@PRIFQVRYIKRVERZIVEP EGXMSRW X
XS VITSVX WYWTIGXIH QMWGSRHYGXRBBRIBYWBRRHIFEHGYTEXMSREP WEHRKFIMRK GSEGLMRK WIVZMGIW ERK EMXTEXWERBEL] WEJIX] E[EVIRIWW SR
QSVI EFSYX XLI ;LMWXPIRPPS[IV GLERRIP SGGYTEXMSREP LIEPXL GEVI WIVZMGERAY RGIRMRIR ¥s& W Q MPERMRKIIX] GEQTE

3GGYTEXMSREP LIEPXL ERH WEJIXRRS$SHSVQWH WHNGHORBPHQW MW WYTTSVXIH F] XLI EGXMZI GEVMRK:QERWS EMWER KK (XVYPYRMRK GSYVW
WYWTIGXIH SGGYTEXMSREP LIEPXL BRIHQW XN XM QIFBYMERXXISYYQW ISV GHYAVPMWRMRK ERH TVIZIRXMSR SJ TSOERXMEPMSREFP VWREKIM(] MRGPYHMRK S
LEVEWWQIRX GER FI WYFQMXXIH XLIHAEVRETRURYEIFYVXLI XIEQ INGIPPIRGI HMWGGRKW WMSRWWIRHSR MRGVIEWMRKEMRWRIGEM XL VIIVIWLIV WIWWMSRW
MRETTVSTVMEXI| XVIEXQIRX GLERRIEGCH | TNAERRIPVVMRHMZMHYEP KSEPEGKMW HUXPERQIBEQQYRMX] WTMVMXIXYQ WKL MRGEMHy & X FM R M Ry VEPM XM E
EZEMPEFPI XS EPP :88IVW SR XLI :88 MWEVYMRWN SRGCYQERMRREHIZIPSTHBXMAWPAWWIRBBMSRW ;I MRZIWXIH BRHTRIBRYMESRPFV B EIFMREVH XVEMRM
LIEPXL ERH WEJIX] VITSVXW GER EPXY $Y MLy P8 MO’ HK MW LEMMRK ERH GSEOLMRXR IWW XIWXMRK TEVX SJ LIBRXLYIHE @ MR FPW, MW ]IWXIQW VIPEXI
[E]W JSV IN\EQTPI F] HMVIGXP] GSRXEGXN KM SMNYX¥MIW\MRIWEAMPSTMRK GSQIMXNMRSRW RLEX MRZSPZIW TLIWMGEBPVWXWERRH KIRIVEP SVMIRXEXMSRW
,6 SV XLI SGGYTEXMSREP LIEPXL ERHOWBYIKXEREIREKN{ Y XLI :88 WXVEXIK] MRGPN¥WISIREFREGMRIKE JEGMPMX] HIZIPSTQIRX TVSNIGX

8LI ,IPT WIVZMGI TSVXEP GER FI WWWHE¥YS v | REREKIVMEP WGMIRXMJIME VERHH SWYAWHFERS® JvsQ XLI TIVWSRRWBPIHW YV EWHP OWXIG WR RZQ ZRUNIRU
EGGMHIRXW ERH MRGMHIRXW VIUYM&MRK XN XERNIHG SQITWIWSRIQ/IPEXTH/ ZERIEKSHWE XW ERZHPST SYV [SVOMRE&SIREW WS RQYRW YW X W LEKMUKXTH ERH X
WIRHW MRJSVQEXMSR EFSYX XLI MRGYMXRRIWWXLI WYTIVZMWSV WYTTSVXW WYGGIWW EX [SVO [IPPFIVMRESEKRH SEMXMKIFMQATMEREW JSV SYV
SGGYTEXMSREP LIEPXL ERH WEJIX] VITRIWIRXENVMZERRKIQIRX HIZIPSTQMRGIIEWWRK SR I WIRWI SJ ER INGIPFIRRXNIGITBETISVXYRMXMIW ERH XS QER!
SGGYTEXMSREP LIEPXL ERH WEJIX] WFRERVWIMRIK WY LTWEMWISVWS WOMPRWVEBRRJIVSZMHMRK SVMIRXEXMSR RIKEXMZI MQTEGXW 8LI XEVKIXW WIX |
TIVWSRSW MQQIHMEX!I WYTIVZMWSVIMEMXMEXTMWVENM WMRY Wy X MK EXUMSRXLI TSNUIEW MHIRXMJIMIH XLI [SVOPSEHFNREXMZAWQPIR XEMMISRQER VIWSYVGIW
%PP [SVOTPEG!I ERH GSQQYXMRK EGGRMIARMWREKRIIRIMYIWERWE VBV X SJ XLI SV SUERXOXCAPPIIRGIVX [SVO EW E RITREKRGEY MY WEG X QTR IMXRXMRK MX  8LI .
GEWIW EVI MRZIWXMKEXIH XS TVIZIRXSKHYEBQAY ERIR GIVeEXEH E QSHIP JSY[KUBT®INVE&X -R [ GSRXMRYIH XSERRZ2AWIXX@REKIX PIZIPW EX XLI FIKM
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6IEH QSVI EFSYX XLl TVSGIWW SJ WMOXMRK UYWOFMRKEEMRM»JG GLYHUVAHRURGYDBPHPHWULFV
XEVKIXWIEX|:88 WKDW LV IUHH RI GLVFULPLQDWLRQ&KDUDFWHULVWLFV RI 977BV HPSOR\HHV DQG QRQ HPSOR\HHV EHORQJLQ

3YV XEVKIXW VIPEXIH XS SYV S[R [SVOMVMBRBWIW FEWIH SR XLI 2EZMKE)1(>§F}/E

IEIQ-II—:{I?%LIAOR\HHV E\ FRQWUDFW W\SH DQG JHQGHU
7YVZI] XS QSRMXSV XLI EGLMIZIQIRX

Q U RI HPSOR\HHV KHDG FRXQW
M977 LV WKH PRVW ZRUOGBV PRVW PHDQLQJIX: 7DUJHW 7DUJHW 1EPI
SODFH WR ZRUN 7DUJHW “IQEP|
2EZMKEXSV WIRWI SJ IXLIV
MRGPYWMSR
8S QSRMXSV XLI EGLMIZIQIRX SJ XL+ KSEP ¥ 2SX 61TSVXIH
JSPPS[MRK /4- XLEX MW FEWIH SR XLI"2EZMKEXSVFVG1F s 7RWDO
1XPEHU R SHUPDQHQW HPSOR\HHV KHDG FRXQW
7YVZi] M(YHU\RQH FRPHV WR ZRUN KHDOWKA\ 01%§' oH DY H PN Q
ZRUN KHDOWK\ :H DLP DW JHUR DFFLGHQWV
3XLIV
TDUIHW 7DUJHW 7DUJHW .| QSRMXSV XLI EGLMIZIQIRX SJ XLMW KSER T6eWMRK XLT XSXEP
D IS VIGSVHEFPI MRGMHIRX JVIUYIRG] 867RwBW ER MRAMGEXSV -X
GYPXYVI 7y RSN WLS[W XLI RYQFIV SJ MRGMHIRXW XL EXP EEZ R GEYAVE R LS WIGBR\HHV KHDG FRXQW
ISPPSIIH )QTPS]II ERH SV EFWIRGIW EX XLI [SVOTPEGI SVUEPX [SVO TIV QMPPMSR
raERIR LSYVW [SVOIH 8LI 86-* PIZIP JSV MWQEP!
TIVISVQERG! HIQSRWXVEXMRK E MQTVSZIQIRX GSOFBAVIH XS XLI
D MR TP wre TVIZMSYW TIVMSH ERH NGIIHMRK XLLMWASK GIEHSVEMMSR XEVKIX
BLI WGEPI SJ XLI MRHI\ MW SJ 8LI PSRK XIVQ KSEP VIQEMRW ii\\évEDH%U]RI RQ JXDUDQWHHG KRXUV HPSOR\HHV KHDG FRXQW
QIERMRK RS VIGSVHEFPI EGGMHIRXW *"=" QRQ Q Q
*IQEPI
T DUIHW 7DUJHW 7DUJHW 3IXLIV
8SXEP VIGSVHEFPI 25X 61TSVXIH
MRGMHIRX JVIUYIRG] VIHYGXMSR SJ 7RWDO
86-* 1XPEHU RI IXOO WLPH HPSOR\HHVY KHDG FRXQW
1EPI
*IQEPI
3XLIV
2SX 6ITSVXIH
7TRWDO
1XPEHU RI QRQ JXDUDQWHHG KRXUV HPSOR\HHV KHDG FRXQW
1EPI
*IQEPI
3XLIV

2SX 6ITSVXIH
7TRWDO
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&RYHUDJH RI FROOHFWLYH EDUJDUKREQR\WRVLEDDJH
CELDORJXH DQG VRFLDO SURWHFWLRQ
%X :88 SJIIQTPS]IIW EVI GSZIVIH F] GSPPIGXMZI

(PSOR\HHV E\ FRQWUDFW W\SH DQG JHQGH
DYHUDJH

$YHUDJH QXPEHU RI SHUPDQHQW HPSOR\HHYV
KHDG FRXQW EKVIIQIRXW SRP] WIRMSV QEREKIQIRX MW I\GPYHIH :88

1EPI ETTPMIW
1QEPI ZSRI WIGXSVEP GSPPIGXMZI EKVIIQIRX

IXLIV ZSRI GSQTER] WTIGMJMG GSPPIGXMZI EKVIIQIRX

2SX 61TSVXIH ZJMZI PSGEP EKVIIQIRXW FEWIH SR GSPPIGXMZI EKVIIQIRXW
7RWDO

$YHUDJH QXPEHU RI WHPSRUDU\ HPSOR\HH88 LEW ER IPIGXIH ER SGGYTEXMSREP LIEPXL ERH WEJIX]
KHDG FRXQW VITVIWIRXEXMZI EX EPP MXW JEGMPMXMIW 8LMW QIERW XLEX EPP

1EPI IQTPS]IIW EX XLI JEGMPMX] EVI GSZIVIH F] IQTPS]II

"IQEPI VITVIWIRXEXMSR %PP :88 IQTPS]IIW EVI EPWS GSZIVIH F]
SXLIV WSGMEP WIGYVMX]

2SX 6ITSVXIH

7RWDO 'LYHUVLW\ LOQOGLFDWRUYV

§l XEFPI FIPS[ WLS[W XLI KIRHIV H%\H)%Vd\/H:SY 1) ?

$YHUDJH QXPEHU RI QRQ JXDUDQWHHG KRS
HPSOR\HHV KHDG FRXQW

1EPI JNMIGYXMZI OIEHIVWLMT 8IEQ GSRWMWXW SJ FYWMRIWW ER

*IQEPI WIVZMGI EVIE PIEHIVW

+HDOWK DQG VDIHW\

8LI RYQFIV SJ JEXEPMXMIW EW E VIWYPX
SJ [SVO VIPEXIH MRNYVMIW ERH [SVO
VIPEXIH MPP LIEPXL

)QTPS]IIW

2SR IQTPS]IIW

2YQFIV SJ VIGSVHEFPI [SVO VIPEXIH
EGGMHIRXW JSV S[R [SVOJSVGI

6EXI SJ VIGSVHEFPI [SVO VIPEXIH
EGGMHIRXW JSV S[R [SVOJSVGI 08-

2YQFIV SJ GEWIW SJ VIGSVHEFPI
[SVO VIPEXIH MPP LIEPXL SJ IQTPS]IIW

2YQFIV SJ HE]W PSWX XS [SVO

VIPEXIH MRNYVMIW ERH JEXEPMXMIW JVSQ
[SVO VIPEXIH EGGMHIRXW QMRMQYQ
XLVII HE] EFWIRGIW MRGPYHIH

XST QEREKIQIRX MR RYQFIVW ERH Té%%é\?%ﬂﬁlﬁl\)/‘hﬂ{% N w TI[\/EWQTPS]II

+HDOWK DQG VDIHW\ LQGLFDWRUYV

(GXFDWLRQ DQG VNLOOV GHYHORSROERW LRCEHFBWBFN LQGLFDWRUYV
%PP :88IVW QYWX TEVXMGMTEXI MR

IRIE T S TURIRMWIMMEG Y WM s11iw EVv

>¥s KYMHIPMRpYW 7§ L Ig EZ WKl REYRE I wvLs[w XLI TIVG]
MROTPS]IIW XEOMRK JEQMP] PIEZI F] KIR

RI HOWLWOHG HPSOR\HHVY WKDW WRRN IDPL(

3XLIV
SJ :88 IQTPS]IIW ERH TISTPI [SVOHbORK HERO HIBY H
2SX 6ITSVXIH 1XPEHU RI
— 50 HPSORIHHV KBEBEHOWDIK HAEGMPMXMIW EVI GSZIVIH F] XLI SGA¥AEXMSREP LIEPXL ERH
FRXQW OR\HHV WEJIX] QEREKIQIRX W]WXIQ :88 LEWIBRP473

*HQGHU

1XPEHU Rl HPSOR\HHV ZKR KDYH OHIW GLYWULEXWLRQ LQ
XQGHUWDNLQJ DQG HPSOR\HH WXUQRYHU _PDQDJHPHQW

GIVXMIMGEXI

2YQFIV SJ IQTPS]II [LS LEZI PIJX YRHIVXEOMRERP!

8YVRSZIV 1EPI

SFWIVZEXMSRW TI1V IQTPS]II

1RQ HPSOR\HHV LQ 977BV RZQ ZR BHIRESHHHMWXVMEYXMSR SJ :88 T|VW%L|4R]I|\/|%£|E§/[SW|§[>§QEE|
8LIVI [IVI RSR IQTPS]IIW MR :88SW [SVOJSVGI 1XPEHU RI

.88SW RSR IQTPS]IIW MRGPYHI EQSRK sxLivw "XESRELY “ESeRN ™ !
GSQTPIXMRK RSR QMPMXEV] WIVZMGgy$ ¥ XYRTEEXWLREE MRI "W
MRXIVREXMSREP ZMWMXSVW ERH TV &RUNRUFH IVREP X
WIVZMGIW 9RHIV  JIEVW

JITEVW

3Z1V ]JIEVW

3XLIV

;1 EVI GSRWXERXP] HIZIPSTMRK SY¥XWEHBVWIIGYPXYVI %

'I['VIWIRXW SYVI\A‘F\LEE\)/I)&LEﬁgv

VIGSVH RYQFIV SJ WEJIX] SFWIVZEXMSRWEkIVfIvMIT SVexfdir dd Revr HERW JSV [SQIR
E XSXEP SFWIVZEXMSRW SV

OHWULFVY UHODWHG WR SD\

8LI KIRHIV. TE] KET ERH XLI XSXEP VIQ)
IIX'—1IR GEPGYPEXIH FE\
JVSQ XLI ,6 WIWXIQ ERH WYTTSVXMRK
QEXIVMEPW 8LI HEXE GSZIVW XLSWI [L
XLI' IRH SJ XLI VITSVXMRK ]IEV

MW FEWIH SR XLI ERRYEP XSXEP WEPE
WSYVGI WIWXIQW ERH XLI MRJSVQEXM
F] KIRHIV
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+IRHIV TE] KET LEW FIIR GEPGYPEXI$FERX Q8 P®BFWLQEEPOHV
EZIVEKI TE] P *IQEPI EZIVEKI TE] © BEPPMENWEW| ¥ XLI QIXVMGW EVI FEWIH SR :88 W S[R

g [SVOJSVGI [LMGL MRGPYHIW FSXL :88SW IQTPS]IIW ERH
8LI KIRHIV TE] KET JSV SLMNEW PIRIPR IQTPS]IIW FIPSRKMRK XS :88SW S[R [SVOJSVGI 8LI
MX TIGERBW WEVAL X R ERH TYFIRG W GS\P MRJSVQEXMSR [EW GSQTMPIH JVSQ :88SW ,6 HEXE WSYVGIW

EHNEGIRX SVKERMWEXMSRW ERH QEHEMKPXM|YPTEXWMRKI $I¥LREVWKMIRQEXIVMEP GLEVEGXIVMWXMGW SJ

NSF VSPIW ERH -RXIVREP 4E] JUYMXXLIAH I VINSRBRY M FWX %E REWEXY BRXMX] ERH WXVYGXYVI 8LI

XLER YRIUYEP TE] JSV IUYEP [SVO JMKYVIW EVI FEWIH SR GIRXVEPP] EZEMPEFPI TIVWSRRIP HEXE
ERH XLI VITSVXMRK JSPPS[W :88SW MRXIVREP HEXE GSPPIGXMSR

3D\ JDS ERH VITSVXMRK TVEGXMGIW

+IRHIV TE] KET

7TRWDO UHPXQHUDWLRQ

6EXMS SJ XLI LMKLIWX TEMH MRHMZMHYEP XS XLI QIHMER
ERRYEP VIQYRIVEXMSR JSV EPP IQTPS]IIW

,QFLGHQWY FRPSODLQWY DQG VHYHUH KXPDQ ULJKWYV
LPSDFWYV

,QFLGHQWYV FRPSODLQWY DQG VHYHUH KXPDQ
ULJKWV LPSDFWV

2YQFIV SJ VITSVXIH MRGMHIRXW SJ HMWGVMQMREXMSR

2YQFIV SJ GSQTPEMRXW JMPIH XLVSYKL GLERRIPW JSV
TISTPI MR S[R [SVOJSVGI XS VEMWI GSRGIVRW

8SXEP EQSYRX SJ JMRIW TIREPXMIW ERH
GSQTIRWEXMSR TEMH JSV XLI VITSVXIH GEWIW SJ
HMWGVMQMREXMSR ERH LEVEWWQIRX

2YQFIV SJ WIZIVI LYQER VMKLXW MWWYIW ERH
MRGMHIRXW GSRRIGXIH XS S[R [SVOJSVGI JSVGIH
PEFSYV LYQER XVEJJIMGOMRK GLMPH PEFSYV

2YQFIV SJ WIZIVI LYQER VMKLXW MWWYIW ERH
MRGMHIRXW GSRRIGXIH XS S[R [SVOJSVGI XLEX EVI
GEWIW SJ RSR VIWTIGX SJ 92 +YMHMRK 4VMRGMTPIW ERH
3)'( +YMHIPMRIW JSV 1YPXMREXMSREP )RXIVTVMWIW

%QSYRX SJ QEXIVMEP JMRIW TIREPXMIW ERH
GSQTIRWEXMSR JSV WIZIVI LYQER VMKLXW MWWYIW ERH
MRGMHIRXW GSRRIGXIH XS S[R [SVOJSVGI




Eii1e%/ $1 6867% 180 7 7k 5(3257 EZZ VI\HDU EXII1PSDFW X vwip L Q D E L0 LVEBCAW B EGRHE LO LWL UH SR

"RUNHUV LQ W KH YDOXH FKDLQ ODWHULDO LPSDFWV ULVNV DQG RSSRUWXQLWLHV
,PSDFW ULVN RU 7DUJHW LQ WKH
'"HVFULSWLRQ RSSRUWXQLW\PH KRUL]JRI@OXH FKDLQ
XU YDOXH FKDL D\ LQFOXGH DFWRUV ZKRV%RISRH(mAI\/PLFRI@E/)KI‘EDZ(IHEVEPYI GLEMR
7KH VXVWDLQDELOLW\ RI 977 V YDOXH FKDLQ LV VWHHUHG E\ LQQWHLU(QIDIWM%@D&@% XD @UUHBIPKI Y WL NDO@ 135 XO DR EnfRifalk P IWTIGMEPP] WYTTP

ULJKWV DJUHHPHQWV :H DUH FRPPLWWHG WR UHVSHFWLQJ L@ wp@@\g’k Q@Q‘@\ZMEQ‘ﬁﬁhﬁmy@@%%@’@fgﬁ@@@@ﬂg&wmw 88 MW E
DQG HQVXULQJ IDLU ZRUNLQJ FRQGLWLRQV DQG ZH GHPDQG W¥Ksd vV g 1 RER WHEQR W \DIL\Q|RWMZ| ERH JVEKQIRXIH
WYTTP] GLEMRW [LMGL MRGVIEWIW VMWOW

, 1 977 GRHV QRW LPSOHPHQW WKH GXH GLOLJHUXHRREDR IJDMMMMXQ ZHBWOWEPYI GLEMR

3ROLFLHY UHODWHG WR ZRUNHUV LQ%\8&BWMRKHXBSKPLQ7YTTPMIV 'SH H\?VFSMKKRV(V)IEFL%HHZ[EagWEDHWDLRUgVSXWDWLRQDO UQEXIDREPD ﬁi”'&&ﬁﬁ%ﬁ“ﬁiﬁé“ﬂ S[R
-R EPP MXW EGXMZMXMIW :88 GSQTWINUINWMMWLWMT FRMRIFMWALS VIWTIGX | XIVO  JIEVW
PIKMWPEXMSR [LMGL EPWS XEOIW EGQSERRXVEKLXW| BRHE RHVY0BI JEMV [SVOMRK GSRHMXMSRW :88
EKVIIQIRXW :88 VIUYMVIW MXW GYWXSQMV GBS LTERNIMW ERI XS GSQTP] [MXL PSGEP PE[W ERH
WYTTP] GLEMRW XS GSQTP] [MXL REXIMSRERNPERW BRHISY G| VIKEVHMRK QE\MQYQ [SVOMRK LSYVW
VIWTIGX MRXIVREXMSREP PEFSYV ERNMRMQER VBKILKRH SXLIV QERHEXSVPVEORERHXWLIBI)'( +YMHIPMRIW JSV 1YPXMREXNBWRIEXKS :88SW ZEPYI| GLEMR
GSRZIRXMSRW ,S[IZIV :88 LEW VIGSWKRMWIMHVXQEXVKMKEIEX EPP MXW IQMRIMIWVIMEMW Y EWNVIEQ SV HS[RW XV MSEBUWIXNW ZRRN ISQTEPMFERG| 'SQQM X
KPSFEP STIVEXMRK IRZMVSRQIRX | QVIRSTIOX WP X|LI(BMBPOVMQMREXMSR MRXMQMHEXMSR FYPP]MRK SV GSRWMWXW SJ XLI JSPPS[MRK QIQFIVW
GLEMR QE] FI NTSWIH XS RIKEXMZ| MBVEGY\Q | B% E\EIREEX TIVQMXXIH MRBERFUHYWVQ VEIRWNMQUPMLWRJ ZLWK ZRUMWNEMREWNPMX] INTIVX
ERH QMRMQMWI WYGL MQTEGXW :8RYBAX ESMNSGW MVT NoRX TREGNITHSQ S JYEVOW 8l GRVMERMMBRHSIV IRU UHSRUW L QZJ SSSR/GIMREQSY 4VSGYVIQIRXW ERH WY
XLEX EVI MR PMRI [MXL MRXIVREXMSQEPS]VIQERSBMKUXYWMVIW XLEX MXW QGTPYBREEMRHVRHRU UHPHGLDWL QZ: Q HIEPWW Y H
GSRZIRXMSRW WYFGSRXVEGXSVW TVSLMFMX GLMPHPESEIFSWY JSVGIH WIVZMXYHI Z-RXIVREP EYHMXSYV

3YV GSQQMXQIRX XS XLI MRXIVREXRMS RE Y GH K VR EFIRWW -RXIVEGXMSR FIX[IIR :88 ERH [SVOIVW MR MXW ZEPY| GLEMR
ERH HIGPEVEXMSRW MW SYXPMRIH MR:E88WSVGYRIRM IVBZ QNZWIX[ GSQTP] LNEXW EBIRSWRENAMP MLW SYKL XLI ;LMWXPXEP M REZ NVEKSNOEMRISR WS VIUYMVIW
SJ :88SW TSPMGMIWY GSQTMPMRK EPHI BBSHRASBMGINMMXLI JYPP HYVEXGMERRIP XILIMANSRNVESKYV MW EZEMP KSBSIPXGERPP!I QW P Y BNVGMRXEGX XLI RIC

'88SW GSQQMXQIRX XS VIWTIGX TYQMKRHVMKUXVBSERW :88SW FYWMRIWXWL T EBBXREV Y813 LEMRTRMISYKL :88SWMRHWMRHIBXIERH MQTEVXMEP TVSGIW)
XLl VIUYMVIQIRX JSV EPP TEVXRIVWQYSVH SVKLS WKEBR IMMWY WTIGXIH SV EGKSNEPI \ZW SPE XMSRBPSI GLEMR GER YMRWYIMI 6 IFHRRGP WESMRK HMWUYEPMJIMIH
WTIGMJMIH MR :88SW 'SHI SJ 'SRHYGXHERH 'SR$IW X TFRPIMIVTTPMIV MW \BERSSRVEMWPR] MEVSVX WYWTIGXIH QMIBCERMY G EW]|E 886 ETRV X MRETTVSTVME
'SHI SJ 'SRHYGX -J RIGIWWEV] VMWRWYWIMEK I KLEX MXW IQTPS]IIW ERHMXWF®SRWNEHKEWNMVEVTIVWSRRIP S®LEERFBIRVXTVEMKL EIRMHGM X®8 IQTPS]ITW

IQTPS]IIW MR XLI ZEPY!I GLEMR EVI TEQGIMMEN [BAMXLTESBSWI7TYTTPMIV 'SHN YSRHG SRXYEXXBRH RSXMIJMGEXMSR SR FILEPJ SJ [SVOIVW
:88SW VMWO QEREKIQIRX TVSGIWW EBK®TWR BASXHERI®IYMVIQIRXW TVIWIRSMHMMRGEX M-SRW XS :88SW ;LMWXHFMSVIBNGLERRIP QE]
[MXL MXW TVMRGMTPIW RIGIWWEV] XLI 7YTTPMIV WLEPP QERI WZINQ MXDSIHXFX SSBWW MWW XSQIVW WRTWFUTPW IERH IXIMRIKW [MXL GSRXV]

8LI 'SHI SJ 'SRHYGX ETTPMIW XS E®P MESSTHXEMNERMRRK XLI RIGIWWEV] MRYUBE QEXWEBRXSS WRWRWI XLI EFSZI QHRMGSRN W INg WOWAY TW VIPEXIH XS WYW
ERH TEVXRIVW :88SW 7YTTPMIV 'SHGESRISROMEKX [MXLPXUW7ZYTTPMIV 'SHBEISBEVORMHBEGXWYWTIGXIH QMWGSRHYGOKYTFANMVZVYH EIEX CERMVY WYTTPMIVW
XS :88SW IRXMVI WYTTP] GLEMR MRGPB8BMEW \WRBXTWPINGIWNV | FWERZ WGT SV XM B/RH QINKXMWH FE$ X EPPWIRK MR ER IPQGRWXRM XU BY & Y ¥ IMRMXXTWG SRXVEGX
TVSZMHIVW ERH FYWMRIWW TEVXRI\BW ERHCGNEW MREBERBRVESQTPMERG!| MWBOIKIXISOZ WSAIMWMRE VITSVX EVI HSGY;QIRXEH WIRNKEX MW MR TVSKVIWW :8
MRXS EPP :88 TVSGYVIQIRX GSRXVEGKMWRGMTPIW SR &YWMRIWW ERH ,YQHR SMXLXW XLI -03 VIKYPEVP] [MXL XLI GYWXSQIV -R EHH
(IGPEVEXMSR SR *YRHEQIRXEP 4VMRGMTPIW ERH 6MKLXW EX LEW FIIR GSQTPIXIH :88 GSPPIGXW JII
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WYVZI] MR [LMGL TISTPI GER JVIIP] WIWTWRWERIMFPIRG IFRMMX [EW EHHIH XS XLI GSRXVEGX

XLI] QE] LEZI SV KMZI SXLIV JITHFEGA QT REXYWMGEXMSR

[MXL GYWXSQIVW MW XLI VIWTSRWMFMBBMXW SHISXRIXWEFMWO QET XSSP KYMHIW GYWXSQIV [SVO

HITEVXQIRX ERH XLI VITVIWIRXEXMZASXEQI VY WERVEMKEIVAIW ERH PEFSYV VMWOW MRXS EGGSYRX ERH

MRZSPZIH MR XLI TVSNIGX TVIZIRXW EGXMZMXMIW MR INXVIQIP] LMKL VMWO GSYRXVMIW -R

XLl XSSP [EW INTERHIH XS MRGPYHI WYTTPMIVW

$FWLRQV DQG UHVRXUFHV UHODW GV WRKZRIU NTHEWMX JCEV XLI TVSGYVIQIRX SVKERMWEXMSRSW

WKH YDOXH FKDLQ )7+ KVSYT EPWS IWXEFPMWLIH MXW S[R VIWTSRWMFMPMX]

:88 MW E GSRXVEGXMRK IRXMX] XLEXSYWXBETTRBEKESWG XY®WKSQIV /="' TVSGIWW ERH

4YFPMG 4VSGYVIQIRX ERH 'SRGIWWMBRY PPERXVHEXSN 'SRHYGX XVEMRMRK JSV TIVWSRRIP EPWS
LIVIMREJXIV XLI 4YFPMG 4V GYNVIQYRXQWEMKERMRK VMWOW

MXW TVSGYVIQIRXW 9RHIV XLI 4YFPMG 4VSGYVIQIRX %GX E

GSRXVEGXMRK IRXMX] QYWX INGPYHY BEUGEHRWWMHBHERDWHEHWR/ZRMWNHUV LQ WKH YDOXH FKDLQ

WYFGSRXVEGXSV JVSQ XLI XIRHIVMRK8 TMVES/G MHVRMM XY MHWEMW X IRXMEP RIKEXMZI MQTEGX XLEX

WYFNIGX XS WSQI QERHEXSV] IN\GPYWMER]|GWMFEYMSR\TEWIH XS MR MXW ZEPYI GLEMR

GSRXVEGXMRK IRXMX] QYWX I\GPY HIVET GEREHRMHEXR SWY XTRH IFLEMRW 3YV KSEP MW XS QMRMQMWI VMWOW

JVSQ XLI XIRHIVMRK TVSGIWW MJ MXIMWXEHEX$S $Y GERMRERLXW ERH PEFSYV VMKLXW MR SYV ZEPYI

GSRZMGXMSR JSV ER] SJ XLI JSPPS[MFREMRERBEYKSBBIR®BIWMROIH XS :88SW 'SHI SJ 'SRHYGX ERH

ZE [SVO WEJIX] SJJIRGI :88SW 7YTTPMIV 'SHI SJ 'SRHYGX 6IEH QSVI EFSYX XLI

ZE [SVOMRK LSYVW SJIJIRGI TVSGIWW SJ WIXXMRK WYWXEWIREFMPMX] XEVKIXW EX :88

Z[SVO HMWGVMQMREXMSR

ZI\XSVXMSREXI [SVO HMWGVMQMREXMBRIRDO LV

ZZMSPEXMSR SJ XLI VMKLX XS SVKERMWMRMQMWI LYQER VMKLXW ERH PEFSYV VMKLXW VMWOW XS

ZYREYXLSVMWIH YWI SJ JSVIMKR PEFSYW ZEPYIl GLEMR

-R :88 MQTPIQIRXIH WIZIVEP WYWXNESREKMXMMWEIGSEWPSRWMRGPYHMRK WSGMEP VIWTSRWMFMPMX]
XS TVIZIRX VMWOW ERH XS WXVIRKXALVYR XIMME MRWSTEYTRGM XM ZI XIRHIVMRK ERH F] GSPPIGXMRK QSVI
XLl WYTTP] GLEMR :88 MRMXMEXIH MRUSYREZRER SR XLl VIEPMWEXMSR SJ IQTPS]IIWS VMKLXW MR SYV
VIWTSRWMFMPMX] EWWIWWQIRX XSZERMR GLIEKRPYSILG XEMRIX PIZIPW EVI TVIWIRXIH MR XLI

YTHEXIH XLI 7YTTPMIVSW 'SHI SJ 'SREFBX[EMRK XBEERIHIH

XLl ;LMWXPIFPS[IV GLERRIP XS GSZIV XLI IRXMVI ZEPYI

GLEMR % VIUYMVIQIRX XS GSQTP] [MXL 3)'( SV W :V 7DUJHW7DUJHW

KYMHIPMRIW JSV TVIZIRXMRK XLI LEYVRIIVW 1JJI1GX JMRIVEPW

JVSQ GSRJIJPMGX EJJIGXIH EVIEW [EV\&‘QESW&NS%*FRTHEIWRS \|N>\7W

7ERGXMSR GLIGOW [IVI MRXVSHY G| H-MRHMVGX

TVSGYVIQIRXW ERH E GSRHMXMSR SR TIVISVQMRK E
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*RYHUQDQFH LQIRUPDWLRQ *

977 LV D UHOLDEOH DQG UHVSRQVLEOH SDUWQHU 2XU UHVHDUFK DQG

EXVLQHVYVY DUH JXLGHG E\ RXU XQFRPSURPLVLQJ HWKLFDO
SULQFLSOHV ,PSDUWLDOLW\ UHOLDELOLW\ LQWHJULW\ DQG UHVSRQVLELOLW\

,Q WKLV VHFWLRQ ZH GHVFULEH WKH SULQFLSOHV RI EXVLQHVYV
FRQGXFW DQG UHVHDUFK HWKLFV DW 977

&RQWHQWYV
RYWMRIWW GSRHYGX
EIWIEVGIIIXLMGW
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%XVLQHVV FRQGXFW ODWHULDO LPSDFWV ULVNV DQG RSSRUWXQLWLHV
,PSDFW ULVN RU 7DUJHW LQ WKH
'"HVFULSWLRQ RSSRUWXQLW\PH KRUL]JR'R@OXH FKDLQ

977 DGKHUHV WR JRRG JRYHUQDQFH LQ DOO D W4EXW EPKLE K MBWXD SREBWM BHIVEXMSRW
977 V JRYHUQDQFH LV EDVHG RQ FRPSOLDQFH ZLWK ODZV DQGLFUSHE]VX@QZ)EWLBR/ QNVOLRXVWLRY Q7 HYWWK & E DRORVERK IREGIBMERW LFFHV E\

SULQFLSOHV DQG RXU YROXQWDU\ FRPPLWPHQWYV :H DGKHUH WERTKLIK %Qﬂqﬁ%ﬁ’“*%g“%@&“ﬁ -REF QSRR Smiwe xmsmuwe rH 3vRHMRK

RSHUDWLRQV DQG UHTXLUH WKH VDPH IURP RXU SDUWQHUV BURYLGLQJ UHVHDUFK EDVHG LQIRUPDWLRQ WRoGXF¥FEVFLROINRIZINGZUYV [IDENG[R STIVEXMSRW

WUDQVSDUHQW SROLWLFDO LQIOXHQFH SURPRMWGETERKL VOLEGH MNRBPR Y PQ VRFLHW\
JIEVW ERH PSRK
X1V Q JIIEVW

2XU YDOXHV DUH WKH FRUQHUVWRQHYV RI 977BY FXO WKLY b A b Sut 00 W h 0 e o soou st o oga v sy xivs e
JIEVW ERH PSRK
XIVQ JIEVW

2SHUDWLQJ SROLFLHY DQG FRUSRUDSUH VEXEXVXSUHGSVTSVEXI GYPXYVI M\
FRQFHUQLQJ EXVLQHVYV FRQGXFW EX :88 6MWOW VIPEXIH XS STIVEXMRK
88 MW GSQQMXXIH XS E VIWTSRWMGHSIVESMEBXLIGEE R YS/S FEWVY EWWIWWIH EW
SJ FYWMRIWW MR EPP MXW EGXMZM&BQWV IX\R WEBXMCGMTWMRERERIQI EX | ER
HIWGVMFIH MR XLl 'SHI SJ 'SRHYGX QIECWMRX EVTHSEZMHIH MR E VMWO FE\
F] :88SW XST QEREKIQIRX 8LI 'SHI SJ '8&HEBXEM,WMEN XPIFPS[IV VITSVXMRK
O1] TEVX SJ :88SW GSQTPMERGI| TVSKMBY@M KIS WMMWGTL GRIH QMWGSRHY G X
:88IVW GSQQMX 3YV GSVTSVEXI| GYRFXSBGIWMWMRKIPNTKREXMW Y YFQMXXIH XLV
:88SW ZEPYIW VIWTIGX XSKIXLIV THURWVMIR FRAVEXVYPYWRRIG/MIMIH ERH H
ERH F] :88 W IXLMGEP RSVQW MQTENVXMEFMKXPSVINV BEERRMXERH XLI TVSGI
MRXIKVMX] ERH VIWTSRWMFMPMX] WYFQMXXIH XLVSYKL MX GSQTP] [MXL :
%PP :88 IQTPS]IVW QYWX GSQTPIXMXLGE SMPIMRI XSHI)YVSTIER TEVPMEQIR
SJ 'SRHYGX XVEMRMRK GSYVWI EX PSRWX IMR/ SKINGXMSR IEY WIWMRSRW [LS VI
EGGSVHERGI [MXL XLl HIGMWMSR QBRIMSIRXPERBEMHXBEU %GX SR XLI 4VSXIG
(MVIGXSAMLI GSYVWI GSRWMWXW SJ E6 \WBMKIMREI-BEWMRKIQIRXW SJ )9 ERH 2
NIVGMWIW 8LI TYVTSWI SJ XLI XVE WRKNMAKE MW X3 IVREMRIBREP MQTPIQIRXE.
IQTPS]IIW SJ XLI 'SHI SJ 'SRHYGX WS ILEX DMWX®ERPS[IV GLERRIP MW EZEN
MHIRXMJ] TSXIRXMEP LEAEVHW IZIR [MRWMX | Q MHHP | BIV WBRW SYXWMHI :88
IZIVIHE] [SVO -R SJ :88IVW LEH WYWTIGXIH QMWGSRHYGX F] :88 SV E :
GSQTPIXIH XLI 'SHI SJ 'SRHYGX XVE BRI XLY V MW XALIFPEWX GLERRIP
X[S JIEVW
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5HODWLRQVKLSV ZLWK VXSSOLHUWMWOW MRZIWXMKEXMRK WYWTIGXBR GYWVYIWNEYR IGERHWKERHR SPSK] | VDIW)XHNMWMH WI IRUSEZXAWHQHVY FRQGXFW
8EOMRK GEVI SJ WYTTPMIV VIPEXM SIRSW HERRIKQTE R E KAWWREKK SWYW TEREGMA B Y R X EFOPR SI[PVHXU IMY WE X MSWWH G WMSR QEOMRK

VMWOW MW WSQIXLMRK SYV WXEOILGEPRFEW W SHSV E WIMKWSBIRERHIRWYVMRK EHS8SWE X8 RINRXMGEPP MRIPYIRGI EGXMZM¥MIW IS R BEYUIHW7DUJIHW
VIUYMVI JVSQ YW 8S QEREKI VMWOWY M&B PYNVR VW X SVKE{MWMRK XVEMRMFSK EBH QBRMXSQMWRWEKI JSV 1JJIGXMZI 6(- TSPM

=SYV 7YTTPMIV TVSGIWW EMQMRK GS QRWMERGLENX88SMW KYMHIPMRIW *MRPERH MW XLEX *MRPERHSW 1GSREQI\MEB\yRY " WX SIMRK
WYTTPMIVW EVI VIPMEFPI ERH GSQTP]:BMXLEWL WHEGW EWRH KYMHIPMRIW X8V SEROCMWEGIMRX MXIMISRFVIEO XLV S Y KIEW VENR-H XMIRI R M X SRW FEWIH
VIKYPEXSV] VIUYMVIQIRXW EGXMZMXMIW ERH VITSVXMRK XLEX ﬁmmw@F8L><|LFF|17\MEGE(M‘G||WV£$WMRGV@%WH%@’\EZ“\E’Q'I'EV

%PP :88W GSRXVEGX WYTTPMIVW DWMFDR EBRBKTRRIBEGHQFEXMRK GSVVYMREIMNRX BIRXKMWHEBMRIBMH [LIR [I Q
ZYTTPMIV 'SHI SJ 'SRHYGX EW TEVX LOMKXPIMEERXWHEGX] GSVVYTXMSR VMMEOW H SR Q8RB ME B FISME XWTSBWEP NTIVXMWI ERH GSQTIXMXMZI
FIX[IIR :88 ERH XLl WYTTPMIV ERH HIJMRI XLI VIWTSRWMFEMP M XM |\ HBERKEIRZI RIMBR ERKE X LI VIWIEV G ELWME MRHMBEXSYV VIJPIGXW :88SW VIT
.88 XEOIW GEVI SJ MXW VIPEXM S RS QM K X MRYK GBWMMT XY SR 8L1 TYVTSWQTERMIVK X8 HMRIBRIEW WLIMY G S ERN M SRR WM R O RRMMEXMSR - 8LI
QIIXMRK Ol] GSRXVEGX WYTTPMIVW XRRREPR] SV FEWWSRRIP MR ERXM MSWVENVTGIM SIR\E&MMY KXW MR HIZI1PsTMWEKC WxEXH W WEEMRERMPMX] VIPEX
JVIUYIRXP] ;MXL XLIQ :88 KSIW XLVISASKISXSE KM G EF IRWWMWEXMSR SJ GERN Y TXMEBR ERHEFMPMXMIW F] SYV Ol] WXEOILSPHIVW WGEPI P
JIIHFEGO TYVGLEWMRK ZSPYQIW E R ERVIWENM RGPS IHIBSIWMSR QEOMRK 3ERHO MOTEKBZUSY8EVQSVI GSQTIXMKMAS) & B FEQEMNRIH EX XLI WEQI PIZI
HIZIPSTMRK GSSTIVEXMSR ERH WY WKXKEWMREFMPMXMIW SJ LSPHMRK XLSWILMRIDIBAIMERR GSRN T E QKM 8 RRMZFYMRK )9 TVMSVMXMIW 3YV
188 MW E GSRXVEGXMRK YRMX XLEX ®YWRXEFFP] XLI 4YFPMG ZMI[ MW XLEX XLI )9 RIITHW XS WYFWXERXMEPP] MRGVIEWI
AVSGYVIQIRX %GX 9RHIV XLI 4YFPMG 4%5 GEWI@IRMKMBEXIVESI MRXIVIWXIW RHEDR KIWSYWIH MRXYVI *VEQI[SVO 4VSKVEQQI JSV
GSRXVEGXMRK IRXMX] QE] HIGMH| XERXGPREP BVEERMHMMEKSR JSV I\EQTRMW DES/ GIIH BRRHM IR RBSFEIPMER W S\ XLI QIEWYVIW XS FI
XIRHIVIV SV WYFGSRXVEGXSV JVSQ MRXBA QK XM WMEZSVX SR QEXIVMEP VIUREG KH I E VIXE VRWWERWPEWXEMSRWXMSR WLSYPH FI TEMH XS
XIRHIVMRK MJ XLI1] EVI WYENIGX XS B VQ BRHEXNESXVNISVXS XLI EYHMXSV ERRWEFRBNXMRK XLl WGEPMRK YT ERH GSQQIVGMEPMWEXMSR SJ
HMWGVIXMSREV] NGPYWMSR GVMXIVMSRWWNGU H WEBVIWREP G SV VY TXMSRIEVE VTGIMQEVKPAW ERH SR LS[ TYFPMG JYRHMRK GER
GSRZMGXMSR JSV E ZMSPEXMSR SJ B FIFOWKEN KEREYKRHBBSW :LMWXPIFPISPING XMZIRKMRKSYVEKI TVMZEXI 6 ( MRZIWXQIRXW MR
IRZMVSRQIRXEP PE] GLERRIP MR [LMGL GEWI XLI VITSVYWASTIVSGIWWIH F] ER
:88SW TVSGYVIQIRX SVKERMWE XMBRHLEM HEIR X B\ HMIPWMERBE B SQQMXX 11 8BLIQTWAMMESR RIPEVI WIRHMRK MR SYV PSFFJMRK HSIW
E VIWTSRWMEMPMX] XSSP )7+ XSSPLEBNVFTMSGRWRVRGWIH XS GSRXEGXRSXN AMRIGXER BKRX IFEGKI[MXL XLl QEXIVMEP MQTEGXW ERH VMWOW
GSQTPMERGI JYRGXMSR SV MRXIVREP LEEZH MDHI R XEKJI B ISR SYV HSYFPI QEXIVMEPMX] EREP]JWMW
3UHYHQWLRQ DQG GHWHFWLRQ RIXLVIWLSPH MR GEWI XLI] WYWTIGX ER[|IDIMRH SEZXIMWHGBRMYGDIH WIZIVEP FYWMRIWW
FRUUXSWLRQ DQG EULEHU\ 188 EHHVIWWIW WYWTIGXIH ERH HIXSE@XEVEBRMXTMXWSRPEXIH XS 6(- EGXMZMXMIW WYGL EW KVS[XL
'SQFEXMRK GSVVYTXMSR MW TEVX SISBYMWXSQXPMERGTEVXMEPP] ERH STMSYMVZRRIXMIW MR WSPYXMSRW EMQIH EX QMXMKEXMRK ERH
AVSKVEQ ERH XLI VIPEXIH XVEMRMRK >SMSEWISRSEYGBVVYTXMSR VIPEXEHEINMEBREY GRMQEX| GLERKI

XVEMRMRK [LMGL MRGPYHIW E WIGKWIR SIRI IRVVYTXMSR ERH :88 MW VIKMWXIVIH MR XLI *MRRMWL 8VERWTEVIRG]
FVMFIV] MW QERHEXSV] JSV XLI IRXMVI TIVWSRRIP EX PIEWX 6IKMWXIV 8)/ 6 ERH MR XLI )9 8VERWTEVIRG]
1Z1V] X[S JIEVW BROLWLFDO LQIOXHQFH DQG OREEG®LQOQNWXIV VIKMWXV] RYQFIV

:88SW QEREKIQIRX MW WXVSRKP] %W QJEMXXIH XBVEIRKIWX VSPI [I EVI EGXMZI MR WIXXMRK

GSVVYTXMSR F] IRWYVMRK WYJJMG MIRXI @XMSRVBEIW REXMSREP ERH )YVSTIER 6(- TSPMG] &EWIH
MRGVIEWMRK GSVVYTXMSR E[EVIRIWW QEREKMRK GSVVYTXMSR
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5HVHDUFK HWKLFV ODWHULDO LPSDFWV ULVNV DQG RSSRUWXQLWLHYV
,PSDFW ULVN RU 7DUJHW LQ WKH
'"HVFULSWLRQ RSSRUWXQLWALPH KRUL]JRQDOXH FKDLQ

977 LV FRPPLWWHG WR XSKROGLQJ WKH KLIJIKHVW VWDQGDUGVeRILUBHY HVIXUFK BHWE KLU VwB € &u 1bld Metddax MefeoKr & \vidabbhdnd WihDd/RA R [RESTIVEXM SR W

DFURVYV DOO LWV UHVHDUFK DFWLYLWLHV :H FRQWLQXRXVO\ %@?%@SW%%fy&%%%%ﬁ}?ﬁQ HROGT % BPIT WAL RENN O P

RSHUDWLRQV PHHW HWKLFDO UHTXLUHPHQWY DQG VXSSRUW D UH QYLURQPHQW VY levw

)DLOXUH WR FRPSO\ ZLWK JRRG UHVHDUFK Po\BKIYEWP RIGEXMENK XIVQ 3[RESTIVEXMSRW
QHIJDWLYH LPSDFWV RQ WKH FUHGLELOLW\ RIQERWK 97ZXDOMNEPYVXIVQ P

ODWHULDO LPSDFWV ULVNV DQG RAEFRKWRR ISVLHEXMRK IRZMVSRQIR: UHVHDUFK [IEVW ERH PSRK

:88SW FYWMRIWW QSHIP MW FEWIH SRZLMXLOUR XWMKR EXTMGIER KYMHIP \ XIvQ  1IEVW
RRG UHVHDUFK H3XIRWERX\KEBADXY HIDQ 3[RESTIVEXMSRW

VIWIEVGL MR [LMGL IXLMGEP TVMR GIMRGPIYHMRK] €16 IRXGEFXMIPEW UY IWKIERW, VTREXNT K& o5 by runeLt Lot o mm bo s IR v e
%W E VIWIEVGL MRWXMXYXI SYV TSEVIMRMBIEXRIE R SXIBXMEPY KSEP MW XQMQALDPORH WIS 1QIVKMRK JIEVW ERH PSRK

RIKEXMZI MQTEGXW MR VIPEXMSR X8¥MWW®M WER. EXLWSBEE XNMZ|I ERH EKMPL QERRIV MR GSSTIVEXMSR [MXI XivQ  JIEVW
HIVMZIH HMVIGXP] JVSQ :88SW WXV EXIK]|XER S QRYWRWRIMW ERH WXEOILSPHIVW
QSHIP
3YV TSWMXMZI MQTEGX MW FEWIH B&DELHW XUERHD 8¥NG WR UHVHDUFK HRFKY FYHDUFK SUDFWLFHV -R TVEGXMGI XLI %00)% GSHI MW GSR\

GSQQMXQIRX XS YTLSPHMRK XLI LMKR IMXWVKERFENVAERXBIMEPMX] ERE P ]I PBB K] Mot Y WY 13w kgt V WRYRIHIRRE I WH IR 6- KYMHIPMRIW E
VIWIEVGL IXLMGW ERH REXMSREP EERHMMRMEREXMBREEGXW SR VIWIEV GV POWEW Ve W KPP RQV G MW Mg DW U MRIMDOAHGC KMIWRIW LM TVSGIWWMRK WY
GSQQMXQIRXW 6IWIEVGL MRXIKVMXERE- SERSVKIYREBXGLW EWWSGMEXIH F[’Hk@‘@(?h%”z%’s fYURXJIKRXW WKH ZKROH OLIHF\FOH RI WKH

IXLMGW EVI EX XLl GSVI SJ SYV STI\GEQMBRW IRXYTESIKEMGEP ERH VIWTSRWNERBT N WRBPcYHVHDUFK SUDFWISFHVLRQN URBUBHR/RKDPNR WR SURPR
XLIWI TVMRGMTPIW XLVSYKL SYV 'SHNE G XSFGH WGMVE RIHWSSAWM FIH MR SYV &YW REJRKH EXDQLWY DVVXUDQFH RQWHJIDQUWADWLRQV EHORQJLQJ
WXVEXIKMG GLSMGI U%P[E]W WXVMZBIHISSI WSRHMYEMREFPRMIW XS EPP 1QTP KW ERGILHE FRPPXQLWY )DLOZYUNIWRMARIWSER Z MWK BKGIP IQTP S]ITW
FYWMRIWWYVY ;1 TVSQSXI TSWMXMZ| ETWVE\ZGH FiLBEIWMSEVGHXS (MVIGXRRy DY ERHNWMORD G VR DQ DO OHWHE TSRO DIW WRSR RIPUXY BBQRW X1 E QE
MR E KSEP SVMIRXIH QERRIV MR :88MW SGB GSTMXEX{ M SFWI EMP S[MRK XL GFWVEWHL%\X?@@M&S%VVLEOH 5, SURKHMG W @& OY QW | Z [MKGW KHV VIKYPEVP]

[IPP EW MR RIX[SVOW NSMRXP] JYRKYH A VPS\NRGW VB ERHI *MRRMWL %HZM SEOR, 1§ RGHs Rl ER/QEXFW IRU 5SHQHP B HKW EWH EPIWE SIRRAH XVEMRMRE
GYWXSQIV TVSNIGXWEBER KEXMZ! MOREBNWWMX] 8)2/ UHVHDUFK SUDFWLFHV FDQ EH OLQNS\GOWR SHIW K WYMWHHERG RIERH MRWXVY G

EWWSGMEXIH [MXL VIWIEVGL IXLMGW MW EPWS E O] TEVX SJ UHVHDUFK DFWLYLW\  WKH UHVHDIXEK GW YERHR QPMRIRWMFPI TVEGXMG W

'88SW FYWMRIWW C,Q )LQODQG IRU UHVHDUFK WR EHMHPELERIoVEREH SIWHEdH by PHRWRVUTRRW M FIMHVMIRIUERH IXLMGEP GSRWI
.88 VIGSKRMWIW XLEX RIKPIGXMRK VIMOEVBEQH X MGWGERVY UHVXowVv WR EHIPEHEVE o Y RVRAXPH\EYDR R DBIVAHIRBHR (HVIY VXIGEIVEIW TEVX SJ :88SW T
LEZI PSRK XIVQ ERH NXIRWMZI MQTPEXW ESXFERRBIXSRIBEWFFRUGLQJ WRVWKW LT BYH RRAC/REJPRIPHQW F RARGIPERHWIRMKLX HI HRWMK®RJISJ XLI RI[ TVS
S[R FYWMRIWW FYX EPWS QSVI FVSRHRR]GCE W SB W I5H \BHRHJ & R ,QWHJULW\DXSV,VKBg\blﬁ_ SEHRLWKRQ) DQG GLWHPXIQDWLRQ DQG

XLl IRZMVSRQIRX (XURSHDQ &RGH RI &RQGXFW IRU 5HVHTFE QdWRSfU £ P QP L QJID -R VIWIEVGLIV [SVOWLSTW MRJ!

4SXIRXMEP VIWIEVGL IXLMGW VM\EDWLE\SULBFIRS GIRX R UHVHDUFK L(%WHJULW\ LQ WKH )LQQLVK &RGH WIWWMSRW ERH GPMRMGW [IVI SVKER

EGGSYRX EW TEVX SJ :88SW VMWO RERRQQKEW BRH BEOUBRMWOLWY KREBNVWY UHGBHR R/ i GSTHYGX JSV 6[GVEOVGR HHHKXMSR E 7YWXEMREFMPN
XS TVSOSXI KSSH VIWIEVGL IXLMGWDFFRXD @ O EL DRI R V XLI WS GEPPIH %00)% GSHI FMREWYRIGWIENVER KEVXRIVWIVZMGI TSVXEP

IRWYVMRK LMKL UYEPMX] ERH VIPMEFPI VIWIEVGL -R E MRZSPZIH MR )YVSTIER )9 JYRHIH GSGTPSENWSRSTWERIGHAMG
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6IWTSRWMFMPMX] JSV VIWIEVGL IXLMGWIRDMONM.MXL XLI 1EREKIV

SJ 6IWTSRWMFPI 6IWIEVGL ERH -RRSZEXMSR :88 EPWS LEW

ER )XLMGW 'SQQMXXIlI [LMGL TVSQS20h\WPGCSD TPASER GIWMBMGL MW EP[E]\
KSSH WGMIRXMJMG TVEGXMGI| ERH [ITI\RSRISHN WW BAT]S RAVWMAEPIMG SRHY G X |
WEX Q1 RXASRRSR Q1 HEEPY WEVA. ) XIGEP

TV EWYWQI RAMFEWH SR TVRGTIPVWY XSYXIR ‘1l WXVIRKXLIR VIWTSRWMEPI TVEG X
8)2/SW KYMHIPMRIW SR KSSH WGM I RAGILIMIZMREGXMEI KSEP MW QSRMX ¢

JEGL FYWMRIWW EVIE LEW MXW S MRRHNMGEXSEXFIEWHTSEBWL] GYWXSQ +LJK UHVHDUFK HWKLFV ZHUH
TIVWSR JSV KSSH WGMIRXMJMG TVEGEMGIJ NISVTE\EGMHXWMGW XVEMRMI UHDOLVHG LQ SURMHFWYV SR FROQUDIR RI &7 rHEY ZLeg
GSRIJMHIRXMEP EHZMGI| SR VIPEXIH ®E X NIS/ME X813 RMW BUSIWXEFPMWLIH K A L U L R FK H
RIX[SVO MW GSSVHMREXIH F] XLI 1EREKIV SJ 6IWTSRWMFEP]I 'YWXSQIV MQTEGX WYVZI] SR XLI WGEPI SJ P

6IWIEVGL ERH -RRSZEXMSR

7DUJHWYV UHODWHG WR UHVHDUFK HWKLFV

:88 LEW MHIRXMJMIH TSXIRXMEP RIKEXMZI MQTEGXW VMWOW ERH
STTSVXYRMXMIW MR XLI JMIPH SJ VIWIEVGL IXLMGW 8S QE\MQMWI
TSWMXMZI MQTEGXW ERH QMRMQMWI RIKEXMZI MQTEGXW [l

LEZI WIX VIWYPXW SVMIRXIH KSEPW JSV VIWIEVGL IXLMGW 8LI
KSEPW JSPPS[ 8)2/SW KYMHIPMRIW SR VIWIEVGL IXLMGW ERH
:88SW 'SHI SJ 'SRHYGX

5, YLRODWLRQV GHWHFW

7TDUJHW 7DUJHW 7TDUJHW
%7:% WYVZI] V;EW E LMKL PIZIP SJ VIWIEVGL IXLMGW MQTPIQIRXIH MR XLI
TVSNIGX#V XLVII JIEVW VSPPMRK EZIVEKI

:EPMH GSQTPIXMSR SJ XLI I PIEVRMRK GSYVWI MR VIWIEVGL IXLMGW

JWXEFPMWLIH 6'6 6IWTSRWMFPI 'SRHYGX SJ 6IWIEVGL ZMSPEXMSRW
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