G HUVLWY ) UDPHZRUN




%LRGLYHUVLW\ IUDPHZRUN

&RQWHQW

| |
KV QDWXUH LV NH\ /($3 DVVHVVPHQW 6 XPPDU\

128&$7(

ORZL-V QDWXUH IRRWSULQW DQG SULRULW\ ORFDWLRQV
+RZ WKLV IUDPHZRUN ZDV GHYHORSHG SHIHUHQFHYV
*RYHUQDQFH VWUDWHJI\ DQG PDWHULDOLW\$/83$7(
6WDNHKROGHU HQJDJHPHQW ORZL-V QDWXUH UHODWHG LPSDFWV DQG GHSHQGHQFLHV

$66(66 $SSHQGL]J

ORZL-V QDWXUH UHODWHG ULVNV DQG RSSRUWXQLWLHV
6WHSHIXODWRU\ FRPSOLDQFH
6WH®RZL SROLFLHV 21( ORZL
EWHOROXQWDU\ FHUWLILFDWLRQV

35(3$5(
:KDW ZH GR WR SURWHFW QDWXUH
&OLPDWH IULHQGO\ IRRG SURGXFWLRQ
JUHVKZDWHU VWHZDUGVKLS
3UHVYWH HFRV\VWHP LQWHJULW\
BURWHFWHG DQG FRQVHUYHG DUHDYV
/IDQG IUHVKZDWHU VHD XVH FKDQJH
ODULQH UHVRXUFHYV
5HVSRQVLEOH VXSSO\ FKDLQ DQG KXPDQ ULJKWYV

MOQWI



&RQWHQW

K\ QDWXUH LV NHARZ WKLV IUDPHZRUN ZDV GHNI$®DYWEHVVPHQVWXPPDU\

K\ QDWXUH
LV NH\

5HIHUHQFHYVY $SSHQGL][

ORZL GHSHQGV RQ ZHOO IXQFWLR
DQG VWDEOH HFRV\WWHPV WR SUF
RXU VDOPRQ XQGHU RSWLPDO FRC
IRU WKHP WR WKULYH DQG EH KHE
BHYHUDO NH\ VWHSV LQ RXU YDO X
DUH GLUHFWO\ GHSHQGHQW RQ V¢
QDWXUH VHUYLFHV QHHGHG IRU
SURGXFWLRQ 7KLV UDQJHV IURP
VRXUFLQJ RI PDULQH DQG YHJHWLI
IHHG LQJUHGLHQWY WR WKH IUHV
UHDULQJ VPROWY DQG WKH FRDV
ZDWHUV ZKHUH ZH IDUP RXU VDOF
XQWLO KDUYHVW

MQWI



&RQWHQW

K\ QDWXUH LV NHARZ WKLV IUDPHZRUN ZDV GHMIEQPIYWEVVPHQWXPPDU\ 5HIHUHQFHY $SSHQGL]

K\ QDWXUH LV NH\

,W LV LPSRUWDQW WR UHFRJQL]H WKH SRWHQWLDO LPSDFWRRXW KRS HOMEWIHRQ \L \FF DO KD D RIDWE& HZLWK WK QGUWREHD® - YUH
YHU\ VDPH QDWXUH VHUYLFHV RQ ZKLFK ZH DQG RWKHUV U%OR &GSRKU VY RW \ W KNHMAKUHE R WVRIDNAH LIDMV YR EHHQ XVHG WR GHYHOF
FULWLFDO WKDW ZH UDLVH DZDUHQHVYV RI WKH QDWXUH OLRINRGELYRBOUEWYV \D/QUWED &/HIH QQRZQ AL HEHQBRKPDUNLQJ RI WKH W |
RXU RZQ RSHUDWLRQV DQG LQ RXU VXSSO\ FKDLQ $ZDUHQHVIQIGYV DMKW KRXHG® WL RK LRFWBBRIUW $SSHQGL]

WR WDNH UHVSRQVLELOLW\ DQG DFW WR SURWHFW QDWXUDO FDSLWDO
7KH ZRUOG LV SD\LQJ PRUH DWWHQWLRQ WR ELRGLYHUVLW\ D

&OLPDWH FKDQJH LV FRQVLGHUHG RQH Rl WKH PRVW SUHVWID@UDJE RERIDL BKODWKQHHWHRPWHG ULVNY DQG RSSRUWXQLWL!
SODQHW LV IDFLQJ ,Q UHFHQW \HDUV LQ DGGLWLRQ WR DRRG® PXYIRF D WQINW G DA WSO UHOQWDWEBRW RQO\ RQ WKHLU FRPPLW
FKDQJH ELRGLYHUVLW\ L H WKH GLYHUVLW\ RI DOO OLYLQDWXUE& JE&XRWQ DROXMR KRZQGIDW XN ERMSDFW LV DVVHVVHG DQG L
GHFOLQLQJ DW DQ DODUPLQJ UDWH 6SHFLHV DQG HFRV\VWH-OMWQRU B JGHQG Y MRIDDMHIQHD W7 KHIKDVNIRUFH RQ 1DWXUH UHC
UDWHV DQG DORQJ ZLWK WKHP WKH VHUYLFHV DQG UHVRX SKHED KXRPD@W&HISHQBWRQH\WWIRDQDWXUH UHODWHG GLVFORVXU
JRRG TXDOLW\ Rl OLIH $OWKRXJK FOLPDWH FKDQJH DQG QDWXDHPGE&J UMD DMWLARK FRASVYIWUHRQIQ\GLVFORVLQJ DQG DFWLQ
LQWHUFRQQHFWHG FOLPDWH FKDQJH UHSUHVHQWY RQO\ RQHORWIHGHIPDNY GRISBRUW BQLWHHYV W R &BFMG/GD QG REOHSH @ B F\@

ELRGLYHUVLW\ ORVV $00O ILYH GULYHUYV DUH OLQNHG ZLW K XXUGTDIF B A R/WU YETWK IDHFX OWYEKHR) HR WILKHHAUH DRXHUG EEH\L QW) ' L Q KDV D
ODQG DQG VHD XVH FKDQJH LQWURGXFWLRQ RI LQYDVLYH O/RBSHFEZKW QGO AVUGTFWLRUISRRUWOWGCGRYHUVLW\ JUDPHZRUN 7KH H[
RUJDQLVPV DQG SROOXWLRQ IRUPDOL]HG WKURXJK WKH (8 &RUSRUDWH 6XVWDLQDELOLW\ 5

ZKLFK HQWHUHG LQWR IRUFH RQ -DQXDU\ WK 7KH (656 (

FKHLOWHUSODY RESODQHWDUY ERXQGDULHY  SDUWLFPYEHFRVIWWHPV DOE © VEFRQVEGHUHG PDWHULDO IRU ORZL 7
ELRGLYHUVLWY LV FOHDUOV UHFRJQLIHG DV NHV ERWHQFRUMDBVHGFDIQEMVWUHOIWKHOHG WKH UHSRUWLQJ UHTXLUHPI
7KHVH VAVWHPLF ULVNV WR VRFLHW\ KDYH EHHQ FRQVRSSRWWXQLWLHY OVQNHGPWR WORPDWH FKDQJH DQG RWKHU V
ELRGLYHUVLW\ DQG HFRV\WWHPV UHODWHG ULVNV IRUELRGLYHUVLW\ DQG HKRW\WAWHPO/RSPHQW QRW RQO\ SODFHV E|

WKH DJHQGD LW DOVR UHVXOWV LQ RSSRUWXQLWLHV IRU WK|

7R UHYHUVH WKH UDSLG GHFOLQH LQ ELRGLYHUVLW\ DQG WRQ/WRRHIQDL W PQEODHHRVXEBRBW MWKHWKH VOREDO WUDQVLWLF
DQ XUJHQW QHHG WR WUDQVIRUP DQG FKDQJH WKH ZD\ ZH XVH DQG PDQDJH QDWXUH

WRGD\ 7KLV PHVVDJH ZDV SXW LQWR DFWLRQ E\ WKH DGDSWDWLRQ RI WKH .XQPLQJ

ORQWUHDO *OREDO %LRGLYHUVLW\ )UDPHZRUN *%) E\ QDWLRQV JDWKHUHG DW WKH WK
&RQIHUHQFH RI 3DUWLHV &23 WR WKH 81 &RQYHQWLRQ RQ %LRORJLFDO 'LYHUVLW\ LQ
'"HFHPEHU 7KH IUDPHZRUN FRQVLVWYV RI IRXU JOREDO JRDOV DQG WDUJHWYV WR EH

UHDFKHG E\ SURYLGLQJ D SDFNDJH RI FULWLFDO PHDVXUHPHQWY IRU D WXUQ DURXQG

SODQ WR KDOW DQG UHYHUVH QDWXUH GHJUDGDWLRQ DQG VHFXUH VXVWDLQDEOH XVH RI QDWXUH



&RQWHQW

K\ QDWXUH LV NHARZ WKLV IUDPHZRUN ZDV GHMIEQPIYWEVVPHQWXPPDU\

SHIHUHQFHV $SSHQGL]

&RUSRUDWH 6XVWDLQDELOLW\ 5HSRKAVD®Z (BUBEWHKNW L %4
VXVWDLQDELOLW\ UHSRUWLQJ HQWHUHG LQWR IRUFH RQ

VRFLDO HQYLURQPHQWDO DQG JRYHUQDQFH LVVXHV ©6H
5HSRUWLQJ 6WDQGDUGV (656 KDYH EHHQ GHYHORSHG

(8 %WLRGLYHUVLW\ 6WUYBWHINRGBLYHUVLW\ VWUDWHJI\ IRU
WHUP SODQ VHW IRU SURWHFWLQJ QDWXUH DQG UHYHUVH
VWUDWHI\ FRQWDLQV VSHFLILF DFWLRQV DQG WDUJHWYV V

WRZDUGV SXWWLQJ (8:V ELRGLYHUVLW\ RQ WKH ZD\ WR UH

(XURSHDQ *UHHDKHDD*UHHQ 'HDO SUHVHQWY WKH ELQGLQ

(8 &OLPDWH /DZ IRU WKH (XURSHDQ FRPPLVVLRQ WR EHFR
FRQWLQHQW E\
DQG WKH SODQ IRU GHOLYHULQJ WKHVH SURSRVDOV

*OREDO %LRGLYHUVLW\ JURAHERUNJHYI QWY D JOREDO FR

UHDFKLQJ WKH JOREDO YLVLRQ RI D ZRUOG OLYLQJ LQ KD

LPSOHPHQWLQJ XUJHQW DFWLRQ WR KDOW DQG UHYHUVH

VLIQHG E\ QDWLRQV GXULQJ WKH ILIWHHQWK PHHWLQJ

&23 LQ 'HFHPEHU 7KH IUDPHZRUN LQFOXGHV RI IR
DQG VSHFLILF WDUJHWV VHW IRU

,QWHUQDWLRQDO )LQDQFLDO 5HS RIBWEL QJOG\W D @ & DUHEO D Y618
RXW VSHFLILF FOLPDWH UHODWHG GLVFORVXUH UHTXLUHF
LQIRUPDWLRQ DERXW LWV FOLPDWH UHODWHG ULVNV DQG
7&)' UHFRPPHQGDWLRQV

W LQFOXGHYVY SURSRVDOV IRU DOO (XU

S'R U 6DOPRQ IDUPLQJ LV D UHODWLYHO\ UHFHQW VHFWRU FRPSDUF

DQXDU\ 2MKH F OHKDIUG DUGHY W OQWHDWHHT RIVEHWLQJ D \RXQJ VHFWRU LV WKDW W
FRPSDQLHV WR GLVFORVH QRQ ILQDQFLDO GDWD WKURXJK
WKH (XURSHDQ OHYHO DOLJQHG ZLWK WKH (XURSHDQ JUH
WR GLVFORVH GHWDLOHG LQIRUPDWLRQ RQ ULVNV RSSRU

HUH(SBEBW}@SN B@lQ?iLQ-VVHD Q;EQ!HD\QWISV\P\VVKDV EHHQ WKHUH IURP WKH VW
HUDO (x ORFDWHG LQ VXLWDEOH DUHDV ZK
SRVVLEOH 2xu ZRUN WR VHFXUH D VXVWDLQDEOH EDODQFH Z
HPSKDVL]HG WKURXJK ORZL-V JOREDO FRPSDQ\ SROLFLHV RQ |
SUHVHWID\UWHWOFRIQKDYLQJ DOO qu KDUYHVWHG YROXPHV FHUWLILH(
WKH GH IR R ! g% B K\ XYW % GV DUH YROXQWDU\ DQG UXQ E\ L
HW WR V?i?/R YUOPEVESL WP EFHEW RTEOWLERDS sSURJUDPY 7KLV WDUJHW 1

FRYHU\
ELRGLYHUVLW\ WKUR XJKY%ROXH /HDGRQXIWNLRK) 30DQ

PJHFVT/EELIWR\%QWKC?QQGHPW#PH% WHG D QXPEHU RI VWUDWHJILF VXVWDLQDI
e B B IHE B GLPE L XE WRSLFV UHODWHG WR FOLPDWH SR
QG VRFLDO UHVSRQVLELOLW\ DPRQJ RWKHUV ZKLFK DOO FF
PDQDJHPHQW ORZL DOVR GLVFORVHV FOLPDWH UHODWHG ULV

WKH 7&)'" DOLJQHG ZLWK ,)56 6 DV ZHOO DV GLVFORVLQJ W

PPLWPHQ UHSRUWV IRU FOLPDWH FKDQJH IRUHVWYV DQG ZDWHU Vv
UPROQ\ ZLWK QDWXUH E\

ELRGLYHUVLW\ ORVV 7KH IUDPHZRUN ZDYV
RI WKH &RQIHUHQFH RI WKH 3DUWLHV

XU RYHUDUFKL JJRDOV VHW
ELRGLYHUVLW\ IUDPHZRUN KDV EHHQ GHYHORSHG

H[LVWLQJ VWUDWHJILF VXVWDLQDELOLW\ SURJUDPV DQG
SURWHFEWLQJ QDWXUH 7KH DLP LV WR FDSWXUH DQG FRF
G 'LVFORVXUHV VHWV .
Howv IRU D IFRPSYON W GEVFORVH W ELRGLYHUVLW\ *RLQJ IRUZDUG W
RSSRUWXQLWUHWV D,)58 6/ RX0O\ |FQW HIUDWHM/WKHO G L QJ RXU QDWXUH IRRW

IXUWKHU GHYHORSPHQW RI RXU EXVLQHVV SODQQLQJ

7KH WDVNIRUFH RQ 1DWXUH UHODWHG )LAKXKHQFL)D & RIQWHOYRWXBHD WHW

Rl GLVFORVXUH UHFRPPHQGDWLRQV DQG JXLGDQFH IRU R
FRPPXQLFDWH RQ WKHLU QDWXUH UHODWHG ULVNV RSSR
RQ QDWXUH

JIJDQL]DWLRQV WR UHSRUW DQG
UWXQLWLHYV LPSDFWV DQG GHSHQGHQFLHV



https://mowi.com/sustainability/policies/

&RQWHQW K\ QDWXUH LV NHARZ WKLV IUDPHZRUN ZDV GHNI$®DYWEHVVPHQVWXPPDU\ 5HIHUHQFHYVY $SSHQGL][

+RZ WKLV I[UDPHZR
DV GHYHORSHG

TKURXJKRXW WKH GHYHORSPHQW
%LRGLYHUVLW\ )UDPHZRUN ZH UD
HQJDIJHPHQW PHHWLQJYV ZLWK UH(
HIWHUQDO VWDNHKROGHUV LQFO
:LOGOLIH )XQG ::) *OREDO WKH |
6XVWDLQDEOH 6HDIRRG ,QLWLDWI
WKH 81 *OREDO &RPSDFW $GGLWI
VHYHUDO LQWHUQDO VWDNHKROG
ZHUH LQYROYHG WR EULQJ WKH S
RQ QDWXUH ULVNV DQG RSSRUWX:
DQG GHSHQGHQFLHV RI WKH GLIIH
LQ RXU YDOXH FKDLQ

MQWI




&RQWHQW K\ QDWXUH LV NHARZ WKLV IUDPHZRUN ZDV GHNMKEPIYNWEVVPHQWXPPDU\ 5HIHUHQFHY $SSHQGL]

ORZL-V VXVWDLQDELOLW\ JRYHXEDQFO\SRYDIFODEOH DQG LQF
JRYHUQDQFH RQ ELRGLYHUVLW\ UHODWHG WRSLFV

7KH %RDUG LV WKH KLJIKHVW JRYHUQDQFH ERG\ LQ RYHUVHHL
*RYHUQDQFH (6* WRSLFV LQFOXGLQJ QDWXUH UHODWHG GH
DQG RSSRUWXQLWLHV 7KH %RDUG WRJHWKHU ZLWK VHQLRU
7HDP *07 GHYHORS DSSURYH DQG XSGDWH ORZL-V YLVLRQ
OHDGHUVKLS SULQFLSOHV PDWHULDOLW\ DQDO\VLV VWUDWH
VWUDWHJI\ DQG WKLV %LRGLYHUVLW\ )UDPHZRUN SROLFLHV
GHYHORSPHQW DOHDNDLODEOH

2XU GRXEOH PDWHULDOLW)\ IROORZV &65' UHFRPPHQGDWLRQV
$QQXDO 5HSRUW $OWKRXJK FOLPDWH FKDQJH DQG QDWXUH G
LOQWHUFRQQHFWHG FOLPDWH FKDQJH UHSUHVHQWY RQO\ RQH
ELRGLYHUVLW\ ORVV $00 ILYH GULYHUV DUH OLQNHG ZLWK K
ODQG DQG VHD XVH FKDQJH LQWURGXFWLRQ RI LQYDVLYH VS
H[SORLWDWLRQ RI RUJDQLVPV ,Q WKH &65' UHSRUWLQJ ORZL §
PDWHULDO H[FOXGLQJ GLUHFW H[SORLWDWLRQ RI RUJDQLVPV§
WKHUHIRUH OLQNHG ZLWK WKHVH IRXU GULYHUYV

ORZL-V EXVLQHVV PRGHO YDOXH FKDLQ VWUDWHJI\ LQFOXGLQ
ILQDQFLDO SODQQLQJ 2XU EXVLQHVV PRGHO IRFXVHV RQ DQ &
LPSDFWV RQ QDWXUH DUH PRUH HDVLO\ LGHQWLILHG DQG ULV
PDQDJHG .H\ FRPSRQHQWYV IRU WKH VXFFHVV RI RXU EXVLQHVV LQFOXGLQJ RXU RZQ

EUHHGLQJ DQG JHQHWLFV IHHG SURGXFWLRQ LQ (XURSH |UHYRAFFWHYULDG B! WKH ZPWHYW K\EULG IHHG EDUJH LQ &KLOH IHD!
SURGXFWLRQ SURFHVVLQJ DQG EUDQGLQJ DUH SDUW RI ORZLOGZR 2VQEKYWRL]DELOLWY WHDP


https://mowi.com/sustainability/policies/
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&RQWHQW K\ QDWXUH LV NHARZ WKLYV IUDPHZRUN ZDV GH¥ I3 DIYWEHVVPHQVWXPPDU\ 5HIHUHQFHYVY $SSHQGL][

2YHUYLHZ RI ORZL:-V GXH GLOLJHQFH SURFHVYV LQ RXU VXSSO\ FKDLQ

Existing suppliers/new suppliers

|

lé% E v @ b O
Labour rights " . Human rights 2 | Climate | | Biodiversity -~ Water

« Free of child labor .+ Gender development index |+ CO2e/GDP |+« Temestrial protected areas and « Access to safely manage |
* Global slavery index |+ Freedom of Association | = Renewable energyelectiicity | |  deforestationrisk sanitation

+ Labor rights compliance 4 | = Renewable energy TPES .+ = Marine protected areas + Baseline water stress
1 i 1+ Rafificafion of environmental freaties

Excellent / Good

Internal assessment survey

Environment . | Social

* Policies . 1+ Govemance and business ethics
= Emissions / Climate Impact / Air Pollution |« Health and safety management
* Energy . 1 = Labor rights compliance

* Biodiversity 1 Whistleblowing

* Water -

* Good Agricultural Practices

-
v

Approved Mot approved

Supplier Engagement
(Training/Audit)

. Rejected

ORZL KDV LQ SODFH D JOREDO GXH GLOLJHQFH SURFHVV |IRUKIHVS/URXSYVLRIQWHQWLBRYRHQY WEXO GXH GLOLIJHQFH VWDUWYV E
(QYLURQPHQWDO 6RFLDO DQG *RYHUQDQFH 2XU KXPDQ UWQEMW\G BRI GUBYYHQF H ISRIRIFHVWVLW\ ZDWHU DQG FOLPDWH L
IRXQGHG RQ SULQFLSOHV RI HWKLFDO EXVLQHVV FRQGXFWUDW HHGSWH KV BIG UQVRXDUKRIGHWKHU H[SRVHG WR D ORZL VXUY|
&RQGXFW RXU JOREDO SROLF\ IUDPHZRUN 21( ORZL RXU ULVN@WOMHYVRHYWLR@Y UHJDUGLQJ SROLFLHY PRQLWRULQJ D
PDQDJHPHQW SURFHVVHV ORUH LQIRUPDWLRQ RQ RXU KXPW® SLUFNKWWV HWKEZ BWBUIMQYHZDUGVKLS UHVSRQVLEOH ZDVWH D

SURFHVV LV GHVFULEHG WKURXJKRXW WKH 3HRSOH FKDSWBHBEOQXRIER G Q@INHD ORRE RUWL FXQ®/ RQDO SUDFWLFHV
ZZZ PRZL FRP VXVWDLQDELOLW\



https://mowi.com/sustainability/

&RQWHQW

K\ QDWXUH LV NHARZ WKLV IUDPHZRUN ZDV GHNMKEPIYNWEVVPHQWXPPDU\ 5HIHUHQFHY $SSHQGL]

([DPSOHV RI NH\ VWUDWHJILF GHFLVLRQV PDGH LQ WKH UHFHQW \HDUV ZLWK D SRVLWLYH
LPSDFW RQ QDWXUH DUH

+

ZWLFKOD OO RZHGSXVLWR IROORZHG
RSWLPL]H LQERXQG DQG RXWERXQG ORJLVWLFV ZLWK UH O HY QMO HPID B RYGPD I KBXFEMHQ PDWFKHG ZLWK FOHDU R
*+* HPLVVLRQV UHODWHG ZLWK WUDQVSRUW ,W DOVR DOORRRBQ HFWW Q IKDIYWHRRWR ODQG SRZHU DQG XVH RI K\EULG
FRQWURO RQ VXVWDLQDEOH VRXUFLQJ RI IHHG UDZ PDWHUYDOWVHPQG 7HKQVXUHDOORZHBJI XV WR UHGXFH VLIQLILFDQ\
GHIRUHVWDWLRQ VRXUFLQJ RI VR\ DQG VXVWDLQDEOH NKRHOUF L Q IRKIUPDHIR QIWWIHRIZ SURGXFWLRQ
PDWHULDOV +DYLQJ RZQHUVKLS WR IHHG SURGXFHG LQ {XURSHy POORZXVoWRZRUN
WRZDUGV IXUWKHU UHGXFWLRQ LQ IHHG FRQYHUVLRQ UDWER R)&5 7 ZKLFK L4 Wi H &LV WHXVDELOLW\ DQG UHF\FOTI
OHYHU RI HQYLURQPHQWDO IRRWSULQW ZDVWH LQFOXGLQJ IDUPLQJ HTXLSPHQW %\ SURPRWLQJ
HEWHQGHG) SURGXPHU UHVSRQVLELOLW\ LQ RXU SURFXUF
ZODWK IXOO WUDFHDELOLW\ DQG EHQFKPDUNLQJ JHQHWIKAR ISYRJUHRRZISWRIUHVV RQ UHGXFLQJ DQG UHF\FOLQ
SURGXFWLRQ GDWD DQG SHUIRUPDQFH f VX K DV FR QW LIOXR
ZH LKW PHDVXURBHQWW DXWRPDWLF VHD OLFH FRXQWLQ.
FRQVHTXHQFH DFTXLVLWLRQ RI ORUSRO LQ 3RODQG LQ UHD@OWEIRAB @WWRXUYHLOODQFH DW RXU VHDZDWHU RSH
RSWLPL]JH ORJLVWLFV HQHUJ\ HIILFLHQF\ DQG HQVXUH WKDOWDROXWEPHDRENRWNWQMWM DW RXU 5HFLUFXODWLQJ $TXDF
XSF\FOHG WR DYRLG IRRG ZDVWH ZKLOH EULQJLQJ WR WKHLRQRNHDW PROQ\V. @HEG WR HIILFLHQW IHHGLQJ LPSURYHG
SURGXFWV WKDW FDQ EH XVHG DV IHHG UDZ PDWHULDOV LQFRMWDRNY ® VXNIYLOWRUHG JXLGHV LQIRUPHG EXVLQHVYV
VSHFLHV $V D FRQVHTXHQFH SUHVVXUH RQ SHODJLF ILVKIGDMWDY DYDVORWUFM RI IHHG

UDZ PDWHULDOV FDQ EH UHGXFHG f DODRZLQU

ZLAW K $6& FHUWLILHG VLWKHYVWKHU EROVWHULQJ Rl VXVWDLQDEOH FHUWLILFDWLR(
GHPRQVWUDWHV RXU FRPPLWPHQW WR FRQWLQXH WR SULRUN WKH WIXVAVER L QB ERLFIWUMRIQLHGRXW Rl VLWHV ZHUH
SURGXFWLRQ YROXPHV SURFHVVLQJ SODQW ZLWK D FRPPLWPHQW WR HQVXUH G

DV SDUW-RD ORZILL VS SRYWSURGXFWLRQ DFURVY WKH HQWLUH YDOXH FKDLQ VLQFH

VPROWVWUDWHJI\ DOORZ XV WR UHGXFH ELRORJLFDO ULVN E\ UHGXFLQJ WKH SURGXFWLRQ
WLPH DW VHD DQG WKHUHIRUH UHGXFLQJ ULVNV RI HVFDSHVY DQG XVH RI PHGLFLQHYV



&RQWHQW

K\ QDWXUH LV NHARZ WKLV IUDPHZRUN ZDV GHNMKEPIYNWEVVPHQWXPPDU\ 5HIHUHQFHY $SSHQGL]

7KH %RDUG DQG *07 UHYLHZV RQ DW OHDVW D TXDUWHUO\SALRIWHWKRIQHO RZAW. WEKY MADVL @ D BMIKOH. W\ VWUDWHJI\ /HDGLQJ WI
DFWLRQ DQG SODQV WDNHQ WR DGGUHVV LPSDFWV RQ WKHVHQWDURQ@EHQWV\7 KRPPADMMMHUEBQIDIHY ZLWK WKH DIIHFWHG
ILOQDQFLDO UHSRUWY ZKLFK DOVR LQFOXGH VHFWLRQV R Q RODXPIUHHWI RZUWRG K P/ DEF QY RMRGDWXDHH:KHQ QHHGHG ORZL-V P
SDUW RI WKLY DVVHVVPHQW DQG DUH DSSURYHG E\ WKH %RBDMU® WHURHVWRBROXEDHV¥IDMQIRYDUIHWY DUH DGMXVWHG WR U

FRPPXQLWLHV DQG ,QGLJHQRXV 5(8KW\E 4B 0'GHUR/ZLQSRRED Q\
$OWKRXJK WKH %RDUG RYHUVHHV DOO PDQDJIHPHQW LPSDRWY\ WKk ¥ RFd P OURDPHIWOBUFR QLWRULQJ SODQV DUH GHYHO

GHOHJDWHG WR WKH &KLHI +XPDQ 5HVRXUFHV 2IILFHU DQG WKHHQXkYRQBRRWIARIESBIWHOWRDWXUH UHODWHG LPSDFV

WKH &KLHI 6XVWDLQDELOLW\ 2IILFHU 'HOHJDWLRQ LV GRQEA®P RELEBRMRMVAYGS EDQRQIWW HUP
SODQ WLPH KRULJRQ RI ILYH \HDUV UHYLHZHG DQQXDOO\ WRJHWKHU ZLWK DOO %RDUG PHPEHUYV

DQG WKH JURXS PDQDJHPHQW WHDP ,Q WKH ORQJ WHUP SOBQQLEY DQG WDDIHINYDOHLARWHE WR QDWXUH LPSDFWV DQ(
GRQH WR DGGUHVV QDWXUH ULVNV DQG RSSRUWXQLWLHV DXBKUBW ILIDZAHIE \R BH) WR QROK PO LPRIMHWVHUO\ DQG DQQXDO EDVL
PLWLJDWLRQ DQG DGDSWDWLRQ HJ QHZ ODQG SRZHU FRQXQ@HMWLRA WRWKHMHZDWHWPHQW RI SURJUHVV 7KHVH DUH LGH
SURGXFWLRQ DQG K\EULG HQHUJ\ PDQDJHPHQW V\VWHPV DG WDHQOEDR® HW \VBMWDADKWBVEWS VXVWDLQDELOLW\ VWUDWH J\
HJ QHZ 5SHFLUFXODWLQJ $TXDFXOWXUH 6\WWHPV 2XU JUHHP HZRDNF LROORZE WKH 71)' JXLGHOLQHV LQFOXGLQJ D /($3
DVVRFLDWHG LPSDFW UHSRUW UHIOHFW KRZ RXU ILQDQFLDQ @G 8B HBIDRIH D VWHMETHQW QURW KB O\ XQGHUVWDQG RXU QDW
HQYLURQBRRW *UHHQ )LQDQFLQJ ,PSDFW 5HSRUW GHSHQGHQFLHV ULVNV DQG RSSRUWXQLWLHV %DVHG RQ WKF

VXPPDUL]HG KRZ ZH LQWHJUDWH QDWXUH LQ RXU VWUDWHJILH

6FHQDULRV WKDW FRQVLGHU WKH LPSDFW RI FOLPDWH FKRQ {ify PRGN X FBWHULGHPRWBWERY 10RZ WRZDUGY ELRGLYHU
DUH NH\ WRROV XVHG DQG UHSRUWHG LQ RXU &'3 ZDWHU DQG FOLPDWH LQIRUPLQJ RXU

RUJDQL]DWLRQ RQ WKH UHVLOLHQFH RI RXU VWUDWHJ\ WR QDWXUH UHODWHG ULVNV DQG
RSSRUWXQLWLHY LQFOXGLQJ VI\VWHPLF SK\WLFDO DQG WUDQVLWLRQDO :H FRQVLGHU RXU
RUJDQL]DWLRQ UHVLOLHQW WR QDWXUH UHODWHG ULVNV ORZL DFKLHYHG $ UDWLQJV E\ &'3 IRU
&OLPDWH &KDQJH )RUHVWYV DQG :DWHU 6HFXULW\ LQ WKH KLIKHVW UDQNLQJ DPRQJ
VHDIRRG FRPSDQLHYV

7KH &KLHI +XPDQ 5HVRXUFHY DQG 6XVWDLQDELOLW\ RIILFHUV UXQ JOREDO QHWZRUN PHHWLQJV
ZLWK UHSUHVHQWDWLYHYV IURP HDFK EXVLQHVYV XQLWYV WR PDLQWDLQ D JRRG OLQN EHWZHHQ
RSHUDWLRQDO ULVNV DQG RSSRUWXQLWLHY ZLWK WKH FRUSRUDWH YLVLRQ DQG VWUDWHJ\

$ VWUDWHILF VXVWDLQDELOLW\ FRPPLWWHH FRPSRVHG E\ PHPEHUV RI WKH *URXS
ODQDJHPHQW 7HDP DQG LOWHUQDO UHSUHVHQWDWLYHYV RI DUHDV VXFK DV LQYHVWRUYV
UHODWLRQV FRPPXQLFDWLRQ SURFXUHPHQW DQG EUDQGLQJ PHHWYV WZLFH D \HDU WR DVVHVV


https://mowi.com/investors/share-and-bond/bonds/
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&RQWHQW

K\ QDWXUH LV NHARZ WKLV IUDPHZRUN ZDV GHNMKEPIYNWEVVPHQWXPPDU\ 5HIHUHQFHY $SSHQGL]

7KURXJKRXW WKH GHYHORSPHQW RI ORZL-V %LRGLYHUVLW\ )UDPH
HQJDJHPHQW PHHWLQJV ZLWK UHOHYDQW H[WHUQDO VWDNHKROG
':LOGOLIH )XQG ::) *OREDO WKH *OREDO 6XVWDLQDEOH 6HDIRRG
81 *OREDO &RPSDFW $GGLWLRQDOO\ VHYHUDO LQWHUQDO VWDN
LQYROYHG WR EULQJ WKH SHUVSHFWLYH RQ QDWXUH ULVNV DQG
GHSHQGHQFLHV RI WKH GLIITHUHQW VWHSV LQ RXU YDOXH FKDLQ
JURXSV UHSUHVHQWHG ILQDQFH DQG LQYHVWRU UHODWLRQVKLS
SURFXUHPHQW TXDOLW\ DQG HQYLURQPHQW DQG RSHUDWLRQYV
)DUPLQJ DQG 6DOHYV ODUNHWLQJ ,QGLJHQRXV 5LJKWV +ROGHU
JURXSYV OLNH WKH PHGLD ZHUH DOVR FRQVLGHUHG LQ WKLV SUR

+RZ ZH HQJDJH ZLWK RXU VWDNHKROGHUV DQG DGGUHVV FXUUHQ
QDWXUH UHODWHG LPSDFWV ULVNV DQG RSSRUWXQLWLHV LV DG
*RYHUQDQFH 3ROMLFRUDU\ ORZL &RPSDQ\(VISHFLDBO\ ZKHQ QHZ ]
RSHUDWLRQDO DUHDV DUH H[SORUHG HQJDJHPHQW ZLWK ORFDO
RI KLJK LPSRUWDQFH WR ORZL ,Q &DQDGD VXFK HQJDJHPHQW SU
WKH ORFDO )LUVW 1DWLRQ FRPPXQLW\ ZLWK D IXOO FRPSUHKH Q \2
RSHUDWLRQV DQG SURGXFWLRQ F\FOH RI VDOPRQ IDUPLQJ %DVH j
NQRZOHGJH WKH FRPPXQLW\ FDQ DVVHVV DOO EHQHILWY DQG SR
LQIRUPHG GHFLVLRQ RQ ZKHWKHU WKH\ ZLVK WR PDNH D PXWXDO
2XU DJUHHPHQWY DUH ORQJ HQRXJK WR SURYLGH EXVLQHVV FHU
\HDU UHYLHZ F\FOH WKDW DOORZV XV WR LQFRUSRUDWH LQSXW I§ :
WHUP SURGXFWLRQ SODQV ,PSOHPHQWDWLRQ FRPPLWWHHYV DU H;
FRQWLQXRXV FRPPXQLFDWLRQ ZLWK WKH FRPPXQLW\ WKURXJK UH
UHSRUWLQJ LQGLJHQRXV SUHVHQFH RQ RXU IDUPV DQG VLWH WR
&RPPXQLW\ 3DUWQHUVKLSY WHDP PDLQWDLQV D SK\VLFDO SUHVH
ZKLFK DOORZV XV WR UHDGLO\ DGGUHVV FRPPXQLW\ FRQFHUQV Z
RSSRUWXQLWLHV IRU HQJDJHPHQW YLD FRPPXQLW\ HYHQWV WUD
WRXUV DQG VWXGHQW LQWHUQVKLSYV


https://mowi.com/sustainability/policies/
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K\ QDWXUH LV NHARZ WKLV IUDPHZRUN ZDV GH¥X($Q BIYWEHVVPHQVWXPPDU\

/($3

5HIHUHQFHYVY $SSHQGL][

DVVHVVPHQW

$Q LQLWLDO VWHS LQ WKH GHYHO
RI RXU ELRGLYHUVLW)\ IUDPHZRUN
DVVHVVPHQW RI RXU SK\VLFDO DV
DQG WKHLU JHRJUDSKLF ORFDWLR
6XFK PDSSLQJ LV UHOHYDQW DV
QDWXUH LPSDFWV GHSHQGHQFLH
ULVNV DQG RSSRUWXQLWLHV VKR
YLHZHG IURP D ORFDO SHUVSHFW|
WR IXO0O\ XQGHUVWDQG WKH SRW]
HITHFWV RlI RXU RSHUDWLRQV

MQWI



&RQWHQW

K\ QDWXUH LV NHARZ WKLV IUDPHZRUN ZDV GHNMEQ ®DIYWEHYVVPHQVWXPPDU\ 5HIHUHQFHY $SSHQGL]

12&$7(
ORZL-V OQDWXUH IRRWSULQW DQG SULRULW\ ORFDWLRQV

‘H PDSSHG RXU VLWHV ORFDWHG LQ SULRULW\ ORFDWLRQ\$OPHDRSE KO LRISH/U R WIIHRHED O DVZL WHW HWQL DOV ZHUH DVVHVVHG ER!
DUHDV RI KLJK ELRGLYHUVLW\ YDOXH VXFK DV DUHDV RI VPRQIHLRADIQX @DW 8B ZLLVXURW \Z LAKKLDOWEEO LQGH[HV IRU IHHC
ERUGHUV RI DUHDV GHVLJQDWHG IRU SURWHFWLRQ DW QDWRBQRDLRU VIAEHIBEWLROQROGLIFHYMOW\ LQGH[ LQFOXGLQJ LQGH
ZHWODQGY SURWHFWHG XQGHU WKH 5DPVDU FRQYHQWLRQ D&1 PEXPL DRIUDIGR WHUFMWHIBSMRA\BBWHG DV ZHOO DV DQ LQGH[ RQ
DQG NH\ ELRGLYHUVLW\ DUHDV .%$V )RU WKLV SXUSRVH RVKHQ YQW R QPBI\G M® @ MREHDW UNYVBHU FRXQW U\

$VVHVVPHQW 7RRO ,%$7 ZDV XVHG WR VFUHHQ IRU VLWHV LQ VHQVLWLYH DUHDV DV
UHFRPPHQGHG DQG SURYLGHG E\ WKH 71)' 6LWHV FODVVLILRG OV EBWDPEFL HQ WHEUYRG (RPWHULDO VXSSOLHUV WKH ELRGL

ORFDWLRQ DUHD DUH RI VSHFLDO FRQFHUQ WR XV DV RxUR UG RWIRYHYBWLRGI s\ HRyW KpWioh &\t WLRQ RI'D JOREDC

AR LY M SRS LN LWL WD OREDWLON HOY R A BA VR (YRR B ATnzowny oLy koua
 Q Q Q ?DV\I/\H-RJL\RNQJ%VQ/ L%ICEHSI l5<HII-l|JUU \%Lﬂk\ﬁﬁ' WKH SURSRUWLRQ EHWZ
RYHUDOO ZDWHU ULVN 7KH IXOO OLVW RI VL%HB\HQQLSEULRU&WSL%%I—E%VHFLPI-PQIE-| dEéQ%kQIDFH DQG JURXQGZDWHU VXSSOL!

$00 RI RXU DVVHWV ZHUH DOVR VFUHHQHG XVLQJ WKH ,8&1VHSHEDYH QMRA By WRIPE+ QRWYRAQ RR MK UHH GLITHUHQW LQGH[HYV
*(7 ZKLFK HYDOXDWHYV WKH ELRPHV HDFK DVVHW OLHV zLRKQRZ Qv X BP DR A DY oMK LI TLFLHQFV RI D FRXQWU\ EN W
SURYLGHG LQ $SSHQGL[ RI RXU 71)' UHSRUW G6SHFLILFY OHYXSWAKH "t @ik R {46 SURGXFH 2 WKH UHQHZDEOH

E\ HDFK Rl RXU DVVHWY ORFDWHG LQ VHQVLWL Y DREG W L RO\ 8 A KN WHWHEPAWKHQHUJI\ RI WRWDO SULPDU\ HQHUJ\
DQG DQQOXDO UHSRUW VHFWLRO ( 6%0 D F WKH SHUFHQWDJH RI UHQHZDEOH HQHUJ\ LQ WKH 7TRWDO 3UL

7KH PRUH JUDQXODU ORZL VXUYH\ FRYHUV DOO WRSLFV DGGU!
ORZL-V VXSSO\ FKDLQ ZDV DOVR LQ VFRSH IRU WKLV DVVHVV@FHDXG LRH D\QEHFIL W.IE DT BK\W DR@V RQ DLU SROOXWLRQ DQG JR
GRZQVWUHDP DFWLYLWLHV RXWVLGH RI ORZL-V GLUHFW RSEKDW.RODO FIROWURO ZHUH DOVR
DVVHVVHG ORZL:-V LQWHUQDO VXSSOLHU UHODWLRQVKLS PDQDJHPHQW 650 V\VWHP ZDV XVHG
WR VXSSRUW WKLV SURFHVV IRFXVLQJ RQ ELRGLYHUVLW\ ZDWHU DS ¥ IPPRIWER UGNV DY YRIFWHERW LGHQWLILHG HLJ
RQ IHHG UDZ PDWHULDOV DQG ULVNVY UHODWHG WR KLJK LPSBFW KRPPREEUWLAN IVIXER EOVHVIRNH GLYIR Z PDWHULDO VXSSOL]
PHDO DQG ILVK RLO VXSSOLHUV ZHUH VXEMHFW WR ORZL-V DVVHVVPHQW VXL

EHLQJ DSSURYHG



&RQWHQW K\ QDWXUH LV NHARZ WKLV IUDPHZRUN ZDV GHNMEQ ®DIYWEHYVVPHQVWXPPDU\ 5HIHUHQFHY $SSHQGL]

O9DOXH FKDLQ LPSDFWV ULVNV DQG RSSRUWXQLWLHYV
7KH PDWHULDO VXVWDLQDELOLW\ UHODWHG LPSDFWV ULVNV DQG RSSRUWXQLWLHV WKURXJKRXW RXU YDOXH FKDLQ
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&RQWHQW K\ QDWXUH LV NHARZ WKLV IUDPHZRUN ZDV GHNMEQ ®DIYWEHYVVPHQVWXPPDU\ 5HIHUHQFHY $SSHQGL]

(9$/8%$7(
ORZL-V QDWXUH UHODWHG LPSDFWV DQG

7KH QH[W VWHS LQ RXU /($3 DVVHVVPHQW LV WR HYDOXDWH 0
GHSHQGHQFLHV ZKLFK ZHUH LGHQWLILHG XVLQJ WKH *OREDO
7DVNIRUFH RQ 1DWXUH UHODWHG )LQDQFLDO 'LVFORVXUHV DQ
%5) JXLGHOLQHYV

7KH %5) WRRO SURYLGHV JXLGDQFH RQ VHFWRU VSHFLILF GHS
WKH ILVKLQJ DQG DTXDFXOWXUH VHFWRUV DQG LW ZDV XVHG
SULRULW\ GHSHQGHQFLHY DQG LPSDFWYV

,PSDFW DQG GHSHQGHQF\ OHYHOV DUH UDWHG IURP YHU\ KLJK
ZKHUH ORZL KDV GHFLGHG WR IRFXV RQ WKH YHU\ KLJK DQG K
H[FHSWLRQ LV WKH SURWHFWHG FRQVHUYHG DUHD LQGLFDWR
LPSDFW E\ WKH %5) WRRO EXW ZKLFK ORZL FRQVLGHUV DV KL
RSHUDWLRQV IURP D ULVN DQG RSSRUWXQLW\ SHUVSHFWLYH

2XU VXSSO\ FKDLQ ZDV LQ VFRSH IRU WKH LGHQWLILFDWLRQ S
GRZQVWUHDP DFWLYLWLHV ZKHUH ORZL GRHV QRW KDYH GLUH

$00 OLVWHG VHFWRU UHOHYDQW £©SHBDBWRKN IFOMQEH. IIRK® G
SULRULW\ LQGLFDWRUY DUH SUHVHQWHG LQ WKH WDEOH EHOR
WKH ILVKLQJ DQG DTXDFXOWXUH VHFWRU DQG DVVHVVHG DV U
RSSRUWXQLW\ SHUVSHFWLYH E\ ORZL
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5HIJXODWLRIODQW )RUHWWJIK 2 9HUA+* (PLVVLRIXXVLFDO|YMWWHPH ZHDWKHU HYHQWWHGLXP ORQJ |[2zQ &OLPDWH IUL|HQEBBY ERQGYV DQG &0OLPDWH &KDQJH
VHUYLFHV|$TXD WLF 3HXWJIK RSHUDWLR/QNRG SURGXFAWXR@DLQDELOLW\|[OLQNHG ORD|QV
OLWLIJDWLRIDQG 'LVHDVHYV 8SVWUHDP|DQG &OLPDWH IULHQGQ\ SURWHLQ
(IWUHPH ZHDWKHU 6\VWHPLF| LQFWHDVHG ZDWHU WHPSHUDWXUHV 'RZQVWUHDP SURGXFWLRQ S5HQHZDEOH
HYHQWV UHGXFHG VDOLQLW\ UDLVH LQ VHD OHYHOV HQHUJ\ QHZ WHFKQRORJ\
7UDQVLWILRIQFUHDNHG *+* HPLVVLRQ|WD[HV
UHJXODWLRQV RQ LQFUHDOVHG UHQHZDEOH
HOHFWULFLW\
5HIXODWLRDWHU FRQG|IOMIUR XV JK| 6HDEHG 3K\WLFDO|BHDEHG LPSDFW EH\RQG |6KRUW PHGLXP 2R 6XVWDLQDELDPAXWWDLQDELOLW)\ [BHRIVXIWERWLRQV
6XSSRUWLREFRV\VWHP FRQGLWLR|QV HQYLURQPHQWDO FDUU\L|QUL WHSDERW\ P HHREBHYDWLRFUUWLILEFDWILRBZ WHFKQRORJ\ WKDW
6HUYLFHV |FRQGLWLRQ|/DQG FULWHULD -V UHGXFHV LPSDEW
(QDEOLQJ [JUHVKZDWHU DQG 7UDQVLWILBWULIPWWHU UHJXODWLRQV|[OHGLXP ORQJ IRU VLWHV
BUHVVXUH|RQD XVH FKDQJH LQ DUHDV RI FKUUHQW RU
ELRGLYHUVEIRQOOXWLRQ IXWXUH SURWHFWLRQ
‘DVWH WR |[7UDQVLWILRWULIFWWHU UHJXODWLRQ V| 8KHRINW B WE RXQA DZ Q :DVWH ,QFUHDVH RI FLUFXODU
ODQGILOO GDPDJH LI ZDVWH LV PLVADQDJHG RSHUDWLR/@D @DIEHPHQW HERQRP\
'RZQVWUHDP
BURYLVLRQLIMWHU DYDLCOMHEWOKLIWYK :DWHU XVH3K\VLFDO|ULNINNVHG DYDLODEOH ZD W|HLK RIBIW RXHUG-IHVP| 2 Z Q JUHVKZDWHU|7HFKQRORJ\ WK DW /ID@QR3J HIDHAHK 2 D W H U
VHUYLFHV|/LPLWHG POULQH RSHUDWLRUWHZDUGVKL[ZDWHU UHFLUFXODWHRQXVHRRBDQJIH
ILVK DYDLODELOLW\ SURGXFWLRQ ZLWK ORZ
IUHVKZDWHU XVH
6RXUFLQJ RIUDQVLWILRIQLIM/MN) FRQVXPHU VHQW DPIGSQWPDYRIUH2XQW 6XVWDLQDEOHPSHBYHG )&5 UHGXFH
YHJHWDEOH UDZ RI UDZ PDWHULDO XVH ULVN RI GULYLQJ|RSHUDWLR/GWHWDWGILFDWIRBESH@REHQF\ RQ PPULQH
PDWHULDOV GHIRUHVWDWLRQ GURXJKW ULVN 8SVWUHDP|WUDFHDELOLMW\DZ PDWHULDOV WUDFHDEOH
IHHG UDZ PDWHULpPOV
,QFOXVLRQ RI QRYHO IHHG UDZ
6RXUFLQJ RBK\VLFDO|ULWINWHG PDULQH ILVK DY|DHBELXPOQORQJ 2Z2Q PDWHULDOV LQFUHDVHG VKDUH
PDULQH UDE\VWWHPLF|OLYWDWLRQ RI PDULQH ILMK VWRFNV WR |[REAHUDWLRQV DQG Rl VXVWDLQDEO\ HHUWLILHG UDZ
PDWHULDOQV DUHDV 8SVWUHDP PDWHULDOV
(QYLURQP H ®WRD/MOH FWHG| OHG L X P (VFDSHV |3K\VLFDO|[WH@NWLF LQWURJUHVVLRQOBGWXPZOBGJ I[RZYLWHV |[=HUR (VFDSHNMLHZ WHFKQRORJ\ [ ,QYDVLYH DPOLHGQ
IDFWRUV |FRQVHU YHd DUHDV VDOPRQLGYV LQ DUHDV RI FKRSHOMWR BQV (PSOR\HH WUDLQLJQUSHELHYV
7UDQVLWILRIFUHDNH LQ PDULQH SURWH¥WHE PHUHBYFWLRQ
VWULFWHU UHJXODWLRQV| UHSXWDWLRQPO
GDPDJH
:LOGOLIH |3K\WLFDO|4DENWDW GHWHULRUDWLRQHGLYXX ORQUDRIHYRWHY [3UHVHUYH 1HZ WHFKQRORJ\ WXWKH U
PRUWDOLWLHYV HQGDQJHUHG VSHFLHYV LQ DUHDV Rl FKREHODWRB/GM RGLYHUVLWUHVHUYHV ELRGYYHUVLW\
7UDQVLWILRIFUHDNH LQ PDULQH SURWHEMHE THAMWYFWLRQ
6RFLRHFROMAMARXU +XPDHOLIK 6RFLDO DJGUDQVLWIBRRPPIHMN-LDO DQG OHJLVO|DMIGLKP ORQJ |8SVWUHDP| BX\WGWDLQDEOH RMBSCHVLOLHQW |[DQG
F IDFWRUV|ULJKWYV (QYLURQPHQWDO FRQVHTXHQFHYV UHSXWDWLRQDO GDPDJH GRZQVWUHPBRDLQ VXVWDLQDEOH VX5SO\ FKDLQ
GXH GLOLJHQFH




&RQWHQW

K\ QDWXUH LV NHARZ WKLV IUDPHZRUN ZDV GHNMEQ ®DIYWEHYVVPHQVWXPPDU\ 5HIHUHQFHY $SSHQGL]

$V D OHDGLQJ DTXDFXOWXUH FRPSDQ\ ORZL UHFRJQLJHV W
XQGHUVWDQGLQJ DQG DGGUHVVLQJ FOLPDWH UHODWHG UL
VFHQDULR DQDO\VLV LV D WRRO WKDW HQDEOHV ORZL WR |
FRQGLWLRQV DVVHVV WKH UHVLOLHQFH RI RXU EXVLQHV\
GHFLVLRQV %\ H[DPLQLQJ D UDQJH RI SRVVLEOH FOLPDWH
YXOQHUDELOLWLHY DGDSW RXU RSHUDWLRQV WR PLWLJD
JURZWK DQG VXVWDLQDELOLW\ 7KLV SURDFWLYH DSSURDF
FRPPLWPHQW WR HQYLURQPHQWDO VWHZDUGVKLS EXW DO
ILQDQFLDO SHUIRUPDQFH DQG VWUDWHJILF SODQQLQJ

ORZL:-V %LRGLYHUVLW\ )UDPHZRUN IRUPV WKH EDVLV IRU R
SULRULW\ LQGLFDWRUV RI QDWXUH OLQNHG LPSDFWV DQG
FDWHJRU\ 3ULRULW\ LQGLFDWRUV ZHUH LGHQWLILHG XVL(
I[URP WKH ::) %LRGLYHUVLW\ 5LVN J)LOWHU %5) WRRO IRU
BULRULW\ ZDV DVVLIJQHG E\ DVVHVVPHQW RI ::) ULVN UDWL
JUDPHZRUN *%) WDUJHWV WKH 7DVNIRUFH RQ 1DWXUH UFE
71)' UHFRPPHQGDWLRQV DQG H[LVWLQJ VWUDWHJILF VXVW

E




RRQWHQW KV OQDWXUH LV NEARZ WKIV TUDPHZRUN 4DV GEH¥MEABDSWEHVVPHQWXPPDU\ [ EHIHUHQFHN $SSHOGL]

$66(66

ORZL:-V QDWXUH UHODWHG ULVNY DQG RSSRUWXQLWLHYV

)RU HDFK LGHQWLILHG SULRULW\ LQGLFDWRU IRU QDWXUH LPSDFW RU GHSHQGHQF\ WKH UHOHYDQW
QDWXUH UHODWHG ULVNV WR WKH RUJDQL]DWLRQ ZHUH DVVHVVHG DQG IXUWKHU FDWHJRUL]HG LQ
WHUPV RI ORFDWLRQ LQ WKH YDOXH FKDLQ ULVN W\SH DQG WLPH KRUL]JRQ 7KH DVVHVVPHQW DOVR
FRQVLGHUHG KRZ QDWXUH UHODWHG RSSRUWXQLWLHV IRU ORZL DQG RXU EXVLQHVV FRQQHFW WR
RXU LPSDFWV DQG GHSHQGHQFLHV

ORVW RI WKH SULRULW\ LQGLFDWRUY DUH DOUHDG\ HYDOXDWHG DQG ULVN DVVHVVHG RQ VLWH

VSHFLILF OHYHO DV SDUW Rl WKH WKUHH VWHS DSSURDFK ZH WDNH WR HQVXUH ZH RSHUDWH LQ
KDUPRQ\ ZLWK QPMIXOWWRU\ FRPSORDIQBEROLFLHYRDX@ WD U\

VWDQGDUGY ,GHQWLILHG ULVNV DUH DOUHDG\ LQWHJUDWHG LQ RXU LQWHUQDO ULVN DVVHVVPHQWY DQG
PLWLIJDWLRQ SUDFWLFHV ZKHUH ZH DOVR PRQLWRU DQG UHSRUW RQ UHODWHG PHWULFV DQG .3,V

IRU RXU GLUHFW RSHUDWLRQV

$V SDUW RI WKH $VVHVV SKDVH ZH DOVR UXQ VFHQDULR DQDO\VLV WR IXUWKHU XQGHUVWDQG WKH
ILQDQFLDO SRWHQWLDO LPSOLFDWLRQ RI ULVNV DQG RSSRUWXQLWLHYV OLQNHG ZLWK ELRGLYHUVLW\

SURWHFWLRQ LQFOXGLQJ EHQWKLF LPSDFW FOLPDWH FKDQJH DQG IUHVKZDWHU VWHZDUGVKLS
VHHSSHQG L[




RRQWHQW KN QDWXUH LV NBEARZ WKIV TUDPHZRUN 2DV EH¥HBRDIWEHVVPHQWXPPDU\ [ SHIHUHQFHM $SSHOGL]

6WHSHJIJXODWRU\ FRPSOLDQFH

ORZL DGKHUHVY WR DSSOLFDEOH ODZV DQG UHJXODWLRQV LQFOXGLQJ HQYLURQPHQWDO
SURWHFWLRQ 7KH QDWLRQDO ODZV DUH QRW RQO\ UHJXODWLQJ KRZ ZH RSHUDWH EXW DOVR

ZKHUH ZH RSHUDWH $00 DSSOLFDWLRQV IRU HVYWDEOLVKLQJ QHZ RU H[SDQGLQJ H[LVWLQJ VLWHV
DUH HYDOXDWHG WKURXJK HQYLURQPHQWDO LPSDFW DVVHVVPHQWY 7KH DLP RI WKLV SURFHVYV LV
WR DVVHVV LI DQG KRZ WKH RSHUDWLRQV PLJKW LPSDFW QDWXUH EDVHG RQ WKH
HOQYLURQPHQWDO DQG SK\VLFDO FRQGLWLRQV RI WKH ORFDWLRQ DQG NQRZOHGJH DERXW WKH
VXUURXQGLQJ HFRV\VWHPV DQG ZLOGOLIH 1DWLRQDO UHJXODWLRQV DQG UHTXLUHPHQWYV WKHUHE\
HVWDEOLVK D NQRZOHGJH EDVHG DQG ORFDWLRQ VSHFLILF DVVHVVPHQW IRU DOO VLWHYV ZKLFK LV
WKH ILUVW RI WKUHH VWHSY ZH WDNH WR HQVXUH JRRG HFRV\VWHP FRQGLWLRQ DQG PLQLPDO ULVN
IRU QHIJDWLYH QDWXUH LPSDFWYV

7KH UHIJXODWRU\ UHTXLUHPHQWY LQ WKH FRXQWULHYVY ZKHUH ZH IDUP WRGD\ HQVXUH

UHVSRQVLEOH DQG VXVWDLQDEOH VLWLQJ DQG SURGXFWLRQ WKURXJK LPSDFW DVVHVVPHQW RI
LQGLFDWRUV VXFK DV K\GURG\QDPLFVY DQG ZDWHU TXDOLW\ EHQWKLF LPSDFW HVFDSH
SUHYHQWLRQ DQG ZzDVWH PDQDJHPHQW :KHUH WKHUH DUH UHOHYDQW ULVNV LQGLFDWRUYV
FROQHFWHG WR QDWXUH DQG VRFLHWDO GLVWXUEDQFH VXFK DV QRLVH OLJKW DQG RGRU DUH DOVR
DVVHVVHG 7KH UREXVW UHJXODWRU\ IUDPHZRUNV WKDW JRYHUQ ORZL RSHUDWLRQV HQVXUH

WKDW DQ\ QHZ RU H[SDQGLQJ VLWH GHYHORSPHQWY LQFRUSRUDWH DSSURSULDWH PLWLJDWLRQ
PHDVXUHV GHVLJQHG WR OLPLW RU UHPRYH DQ\ VLIJQLILFDQW DGYHUVH HQYLURQPHQWDO HIIHFWV

6WHSORZL SROLFLHV 21( ORZL

2XU JOREDO SROLFLHVY HQVXUH ZH IROORZ D RQH FRPSDQ\ DSSURDFK ZKHUH WKH SROLF\
FRPPLWPHQWY DQG UHTXLUHPHQWY DUH LPSOHPHQWHG LQ RXU ORFDO RSHUDWLRQV DOO RYHU
WKH ZRUOG 7KH SROLFLHV DUH GLUHFWO\ OLQNHG ZLWK QDWXUH ULVN DVVHVVPHQWY DQG ORZL:V
JRYHUQDQFH DQG PLWLIJDWLRQ VWUDWHILHYV 3ROLF\ WRSLFV LQFOXGH EXW DUH QRW OLPLWHG WR
ELRGLYHUVLW\ |UHVKZDWHU XVH SODVWLFV VXVWDLQDEOH VDOPRQ IHHG DQG XVH RI DQWL
PLFURELDO DJHQWYVY 7KH FRPSOHWH VXVWDLQDHKKHUM\\ SROLF\ OLEUDU\ FDQ EH IRXQG




RRQWHQW

KV QDWXUH LV NHARZ WK1V IUDPHZRUN 4DV GHNMERBIWEHVVPHQWXPPDU\ [ EHIHUHQFHNK $SSHAGL]

6WHS9ROXQWDU\ FHUWLILFDWLRQV

7KLUG SDUW\ FHUWLILFDWLRQ LV WKH ILQDO VWHS LQ RXU ,D\D\GHAHFMPHQ WP BRBWSODUH G NWHEVBVE LY LV UHTXLUHG E\ VW
ORZL-V %LRGLYHUVLW\ JUDPHZRUN ORZL-V WDUJHW LV WKDRLWLJORWFRXQ DBGURY KBIBWKBYWWLRQ DFWLRQV )RU IHHG XVH
YROXPH LV FHUWLILHG ZLWK D *OREDO 6XVWDLQDEOH 6HDIBRGXLQUHPLHQMW HR U6/6,W URBRIQUSHRGH PDQDJIJHPHQW V\VWHPV |
VWDQGDUG VXFK DV WKH $TXDFXOWXUH 6WHZDUGVKLS &R POIBIMX U$H && 5% H YWDEIX WADEGRW BUHLVXDO IHHGLQJ UHVSRQVH
3UDFWLFHV %$3 RU *OREDO *$3 VWDQGDUGV 7R EHFRPH *66, UHFRJQL]JHG WKH

FHUWLILFDWLRQ VWDQGDUGY DUH UHTXLUHG WR LQFOXGH %WW\?VN#&WR/H@%D&FQFﬁb’#dW@WPé@ REDVXUHV PXVW EH LQ
QDWXUH UHODWHG ULVNV FRQQHFWHG WR NH\ ELRGLYHUVLAWORRRY AHDMAY RO IFRZ BH Wi M RRQ UHVSRQVH SODQV PRQL

VXPPDUL]JHV NH\ UHTXLUHPHQWY RQ ELRGLYHUVLW\ UHODWHEF WRER WY EIDWIKHREPRE! B v SR EWYWoEH WUDLQHG LQ HVF
FRPSROHOWY RI WKH *66, *OREDO %HQFKPDUN 7RRO UHTXLUHPHQWY DUH VHW IRU FRQWDLQPHQW LQIUDVWUXFWXL
FHUWLILFDWLRQ VFKHPHV VKRXOG DOVR HYDOXDWH UHVWRUD

JRU DTXDWLF DQLPDO KHDOWK PDQDJHPHQW WKH VWDQGDKBGELWHDWN\ ZHK MWKD WXE WREHRGX DHMG IDUP YHULILFDWLRQ VKRXC
DQG V\VWHPV DUH LQ SODFH WR DGGUHVY DQG UHGXFH WKHKOMNBEBUIKRRG RGCAKHWKHUDWKHUH LV VXLWDEOH MXVWLILFD
SDUDVLWH WUDQVIHU EHWZHHQ IDUPV DQG WKH QDWXUDO BVYWDWOE VEKKXQDE HIRIM JRBIW XWURII BWKHWYPHQW DQG SURWHFWL
ZLWK DSSURSULDWH FRQWUROV IRU FKHPLFDOV LQFOXGLQSODHWHDVQZAHO P PG LFHRRIVG ¥ KRRKHIXG/MQJIJHUHG VSHFLHYV LQ W
EH XVHG UHVSRQVLEO\ WR PLQLPL]JH DQ\ DGYHUVH LPSDFWW R Q ONRKEH 6l @QLMWRIGRHRW DERADWLRQV VXFK DV WKH ,8&1 5HG
GRHV QRW XVH HJJV IURP ZLOG EURRGVWRFN DQG IROORZ FHQWWILFADOWILRRRGH MXH-® RRHQ VVIIRW *0 2

KDWFKHU\ UDLVHG HJJV WR EH IUHH IURP UHOHYDQW SDWKRJHQV EHIRUH VWRFNLQJ IRU JURZ

RXW LQ VHD

7KH FHUWLILFDWLRQV PXVW DOVR UHTXLUH JRRG FXOWXU
DQG GDLO\ RSHUDWLRQV FRYHULQJ DSSURSULDWH VWRUD
ZDVWH ZLWK DSSURSULDWH SHVW FRQWURO LQ SODFH DV
WR DYRLG ORFDO FRQWDPLQDWLRQ (IIOXHQW ZDWHU PXV
DSSURSULDWH FULWHULD DQG NH\ ZDWHU SDUDPHWHUV W
VXUURXQGLQJ ODQG DQG ZDWHU UHVRXUFHV

LQDEL
WKH *
O *$3

WLRQ
V DQC
V DQG
V SUR(
JRU EHQWKLF LPSDFW WKH VWDQGDUGYV UHTXLUH DSSURS
DVVHVVLQJ DQG SUHYHQWLQJ H[FHVVLYH LPSDFWV RI DTX
HQYLURQPHQW LQFOXGLQJ PHWKRGRORJ\ IRU VDPSOLQJ D

DERUD
O RUJIL



RRQWHQW

LK\ QDWXUH LV NHARZ WKIV IUDPHZRUN ADV GHNEQMIWEHYVPHQWXPPDU\

35(3$5(

KDW ZH GR WR SURWHFW QDWXUH

7KH IROORZLQJ VHFWLRQ SUHVHQWY WKH SULRULW\
QDWXUH UHODWHG LPSDFWV DQG GHSHQGHQFLHV

ULVNVY DQG RSSRUWXQLWLHY DV LGHQWLILHG LQ WKH ILUVW
WKUHH VWHSV RI WKH /($3 DVVHVVPHQW ORZL-V

JOREDO SROLFLHV PLWLJDWLQJ DFWLRQV VWUDWHJILF
WDUJHWV DQG .3,V DUH SUHVHQWHG SHU WRSLF WR
YLVXDOL]H WKH IXO0 DSSURDFK ZH WDNH WR SURWHFW
QDWXUH WKURXJKRXW RXU YDOXH FKDLQ

ORZL V %LRGLYHUVLW\ :KHHO SUHVHQWV RXU
QDWXUH OLQNHG LPSDFWV DQG GHSHQGHQFLHV
FRQQHFWLQJ WKHP WR WKH DFWLRQV ZH DUH
WDNLQJ WR PLWLJDWH QDWXUH ULVNV DQG SURPRWH
D VXVWDLQDEOH SURGXFWLRQ RI IDUPHG

$WODQWLF VDOPRQ LQ KDUPRQ\ ZLWK QDWXUH

[CEHIHUHQFHN $SSH®GL]



RRQWHQW KN QDWXUH LV NBEARZ WKIV TUDPHZRUN 2DV EH¥HBRDIWEHVVPHQWXPPDU\ [ SHIHUHQFHM $SSHOGL]

32/,&<

&OLPDWH
&KDQJH DQG

&OLPDWH IULHQGO\ IRRG SURGXFWLRQ

7KH DTXDFXOWXUH LQGXVWU\ LV GHSHQGHQW RQ D WKULYLQJ DQG VWDEOH DTXDWLF HFRV\VWHP
$ KHDOWK\ VWDEOH HFRV\WWHP FRQGLWLRQ SURYLGHV WKH2VXSSRUW R1(NEQFWLRQV VXFK DV

FXUUHQWV WHPSHUDWXUH DQG R[\JHQ OHYHOV QHHGHG IRYJoRKHWIP BRBY MR WRGIHY R ILRXYNHVERVWDLQDELOLW\ SURJU

(QHUJ\ 8VH

*RRG HFRV\VWHP FRQGLWLRQ DOVR EXIIHUV SRWHQWLDO QHJPMEWH ERBBHW MK RIGIKUID WY RRWOLQHY WKH JRYHUQDOQ

SURFHVVHV VXFK DV QXWULHQW F\FOLQJ

ZDWHU G\QDPLFVSRQEFE LIRP\PR 8 PIREIW VW IR YREMQFH EDVHG WDUJHWYV IRU J

DOVR GHSHQGV RQ WKH HFRV\VWHP-V DELOLW\ WR UHJXODWHGXEG SR W BEWMVRIP L8 MWWY KHi I MM OV OLONHG WR RXU

RI FOLPDWH FKDQJH GULYHQ H[WUHPH ZHDWKHU HYHQWV WAk DV IQFQXER BGH% H WY ARE SV RWHDP DFWLYLWLHV
DQG ILUH KD]JDUGV 2XU RSHUDWLRQV FDQ EH YXOQHUDEOH WR FOLPDWH FKDQJH SDUWLFXODUO\

WR ULVLQJ VHDZDWHU WHPSHUDWXUHY DQG RFHDQ DFLGLILFDWLRQ

6FLHQFH EDVHG WDUJHWYV DOLJQHG ZLWK f& KDYH EHHQ VX
%DVHG 7DUJHWYV ,QLWLDWLYH ZKLFK LQFOXGH QHZ )/$* WDUJ

5LVN QDRHQGLFDWRILVN W\SIH/N WURISHUDWUR®) WD UXBHW &65

KRULIR( + 5HGXFH VFRSH DQG *+* HPLVVLRQV E\ DQG UHC
(@ OLPDWH HSHQGHOFK\VLFPOHGLXP | 'LUHFW |77 (QHUJ\ ,QGXVWU\ *+* HPLVVLRQV E\ IURP D E
RIS . ;\UVDV\?;FESVFRQQW*f“;?’ZV(sNVUWHJHPDP f S5HGXFH DEVROXWH 6FRSH )/$* )RUHVW /DQG $JULFXC
HERV\VWH P E\ E\ IURP D EDVH \HDU
FRQGLWILIRQ
DQG VHU[LFHV .3,6

$+ 7RWDO *+* HPLVVLRQV 6FRSH DQG

*9)
&65'

*OREDO %LRGLYHUVLW\ )UDPHZRUN 6'*
&RUSRUDWH 6XVWDLQDELOLW\ 5HSRUWLQJ 'LUHFWLYH

¥ RI HOHFWULFLW\ IURP UHQHZDEOH UHVRXUFHYV

6XVWDLQDEOH HYHORS%H%&H%DQVH



RRQWHQW KN QDWXUH LV NBEARZ WKIV TUDPHZRUN 2DV EH¥HBRDIWEHVVPHQWXPPDU\ [ SHIHUHQFHM $SSHOGL]

'(17,),&$7,21 2) 5(/(9%$17 5,6.6 $1' 23325781,7,(6

5LVLQJ VHDZDWHU WHPSHUDWXUHY FDQ UHSUHVHQW D GLUHBWSOHWNRW R YAXOPRWLIPQVLQFEXGH EXW DUH QRW OLPLWHG
DOWHULQJ WKH LGHDO ZDWHU FRQGLWLRQV ZKHUH ZH IDUP WRGD\ LQFUHDVLQJ WKH ULVN IRU SHVWYV

DQG GLVHDVHV DV ZHOO DV WKH RFFXUUHQFH RI KDUPIX0O DOJDHEHRREY WP HAKEWR VARHAH FOLPDWH IULHQGO\ ERWK
LPSDFW WKH KHDOWK DQG ZHOIDUH Rl WKH VDOPRQ 'HVSLWH$L\8V H R\ H GBM VIO DYHDIDOMIEYOH LAPGSIDAFDW H ITULHQG O\ IHHG UD?Z

FOLPDWH FKDQJH UHSUHVHQWY DQ RSSRUWXQLW\ IRU DTXDFXO WXV N K IZR QS I(HDE MV PRAH I VL WH YV

FOLPDWH IULHQGO\ IRRECRSUIRGRFWKR@EFHDQ LQFOXGLQJ VXV¥VDLQQ:%FH%VL J WKH VKDUH RI UHQHZDEOH HQHUJ\ XVHG GX
DTXDFXOWXUH LV FRQVLGHUHG D VROXWLRQ WR FOLPDWH FKDQSJU V&J LWV ORZ FDUERQ

IRRWSTUKBWLJK /HYHO 3DQHO IRU D 6XVWDLQDEOH 2FHDQ (FRQRP\ HVWLPD PHG WKDW
RFHDQ HFRQRPLHV LQFOXGLQJ DTXDFXOWXUH DQG GLHWDU\ VKEgPWM-RBpld FrBAHL HRABWYVUHDP WUDQVSRUWDWLRQ
FRQWULEXWH WR D WRWDO RI RI WKH DQQXDO HPLVVLRQ UHGXFWLRQ QHHGHG WR OLPLW

WHPSHUDWXUH ULVH WR f& E\ ODNLQJ FOLPDWH VPDUW SURWHLOQ DYDLODEOH WR

JURZLQJ ZRUOG SRSXODWLRQ WKURXJK VXVWDLQDEOH DTXDFXOWXUH %Ll O\W%HU/HHQJFHFW&LFLW\ FRQVXPSWLRQ RULJLQ
RSSRUWXQLW\ WR UHGXFH *+* HPLVVLRQV DQQRMX®SIKOW WKH/ BEHWDU\ §RVIMWVLRQLQJ XV ZHOO RQ WUDFEN IRU RXU ORC
GHVFULSWLRQ RI LGHQWLILHG FOLPDWH UHODWHG ULVNV DQEB RESRWYWWXQYWLHYOVLIDH RXU ,)56/ 8 QHZDEOH HOHFWULFLW\
&OLPDWH UHODWHG 'LVFORVXUHV DYDLODEOH LQ RXU ZHEVLWH

7,*$7,21 $&7,216
: EHOLHYH D D JOREDO FKDOOHQJH FDOOV IRU JOREDO
RZL LY ERPPLWWHG WR WUDQVLWLRQ LQWR b ORZ FDUERQHIRGALGIANCHEOOPERSIIERE 21wk RxU SHHUY LO WKH v
F

JOREDO DSSURDFK WR FOLPDWH FKDQJH ZKLFK LV DOLJQHG MG FOLPR Mih ¥ ELHQED IRES  OLWLDWLYH DQG WKH JHGHU

W / %PHH\\/ HJ 2FHDQ 3DQHO D
PB"OW(B'.N\\/\/%V\?H@@GEG'PDQ&RJXH ZLWK WKH DTXDF
UNKH YDOXH RI WKH RFHDQ W
& FRYWY FKDQJH ZKLOH DW W

WLDO LPSDFWV RI FOLPDWH |
GLWXUHYV

LY

$IJUHHPHQW WR OLPLW WKH LQFUHDVH LQ WKH JOREDO DYF_lHBBd WHPSH

f& DERYH SUH LQGXVWULDO OHYHOV E\ WKH HQG RI WKIéHF\)-gQQV&)@lE\EO/
HIILFLHQWO\ ZH H[SHFW WR IDFH IHZHU HQYLURQPHQWDO YR®\NYp @ BZUW W HR
DQG PDNH RXU VXSSO\ FKDLQ PRUH UHVLOLHQW $V SDUW Rl Fé)ﬁlb\/%l-b% o(j?JQQ
6XVWDLQDELOLW\ OLQNHG ORDQ ORZL LV FRPPLWWHG WR DOLJQLQJ LWV FDSLWDO HJ
ZLWK LWV *+* WDUJHWV )RU PRUH LQIRUPPWHRQ® RROQMGEKIAVSBEEWDVH VHH RXU
S5HSRUWR UHDFK RXU WDUJHWV ZH KDYH LPSOHPHQWHG D FOLPDWH URDGPDS ZLWK
VSHFLILF DFWLRQV DQG WDUJHWV WR GHFUHDVH HPLVVLRQV RI *+* HPLVVLRQV LQ RXU VXSSO\
FKDLQ WRZDUGYV

<_C
Qo
=
o
3]
Co




RRQWHQW KN QDWXUH LV NBEARZ WKIV TUDPHZRUN 2DV EH¥HBRDIWEHVVPHQWXPPDU\ [ SHIHUHQFHM $SSHOGL]

&$6( 678"

RlI ORZL

HQHZDEOH H
LRQ RI LQQ]
SHQV KDYH E
U VLWH ORFI
-X 0\ 7Kt
WR SURGXFH
J\ FRQVXPHG

QN

VXSSRUW OR:
EXW LW UHG
WLYH PDULQ
LHQFH RI RII
LDWH EHQHI
DEOH PRGHO
ZL VLWHV KF
DHDQHU PRU




RRQWHQW KN QDWXUH LV NBEARZ WKIV TUDPHZRUN 2DV EH¥HBRDIWEHVVPHQWXPPDU\ [ SHIHUHQFHM $SSHOGL]

32/,&< JUHVKZDWHU VWHZDUGVKLS

JUHVKZDWHU JUHVKZDWHU UHSUHVHQWYV D QDWXUH GHSHQGHQF\ IRU 0RZk DV ZH QHHG DYDLODEOH IUHVK
— ZDWHU YROXPHV WKDW PHHW TXDOLW\ UHTXLUHPHQWY IRU ERWK RXU GLUHFW SURGXFWLRQ DQG
XSVWUHDP VRXUFLQJ Rl YHJHWDEOH IHHG UDZ PDWHULDOV W¥XS3APKNIREBFWRYZRWHY ZIgVKeW DZDO LQWHQVLW)
GLUHFW RSHUDWLRQV IUHVKZDWHU LV XVHG ERWK WR IDUP RXU VDOPRQ DQG WR NHHS WKH KLJK
K\JLHQLF VWDQGDUGVY DW RXU SURFHVVLQJ SODQWV 7KH PDMRULW\ Rl I[UHVKZDWHU ZLWKGUDZQ LV
XVHG WR SURGXFH WKH LQLWLDO OLIH VWDJHV RI $WODQWLHE VD0 PRK/ ,@XFK)SURGCXFWLRQOLY RQOV3325781,7,(6

GRQH LQ FRXQWULHV DQG DUHDV ZLWK QR ULVN IRU ZDWHYMERHELWA Gty RRHORELRLY " Wk DRYEWRIU uHoDWHG ULV

UHOHYDQW GHSHQGHQF\ IRU WKH SURGXFWLRQ RI YHIJHWD QHD\{J%%E/RFQI Iﬂl—jﬁ HBZHIF\HWI-'T'FLJI-IT (EyK ULVN RI ZDWHU VWUHVYV

PHGLXP WLPH SHUVSHFWLYH ZKHUH WKH SK\VLFDO ULVN RI O

: : UHVRXUFHV FDQ SRWHQWLDOO\ DIITHFW SURGXFWLRQ E\ KDOW

[SLYN QOREGLFDWRILYN WASSLVN WL 2SHUDWILRQ WDUBHW [&65" | DFWLYLWLHV ORZL:V GHILQLWLRQ RI VXFK VLWHY DUH VLWHV

‘:DWHU |'"HSHQGHQFK\VLFD[BKRUW |'LUHFW ( ZDWHU ULVN DFFRUGLQJ WR WKH :RUOG 5HVR XAKAHH V, DR M UW X MW
VFDUFLW\ PHGLXP|8SVWUHDP

DVVHVVPHQW LV GRQH IRU DOO VXSSOLHUV RI IHHG UDZ PDWF

EDVHOLQH ZDWHU VWUHVV DQG DFFHVV WR VDQLWDWLRQ ,Q

32/,&< 7$5%(76 KLJK ULVN IURP D ZDWHU VWUHVYV SHUVSHFWLYH DUH VXEMHTF

DGGUHVVHYV JRRG DJULFXOWXUDO SUDFWLFHV LQFOXGLQJ ZD
7TKURXJK RXU VXVWDLQDELOLW\ VWUDWHJI\ DQG IUHVKZDWHU SROLF\ ZH IRFXV RQ LQFUHDVLQJ

IUHVKZDWHU XVH HIILFLHQF\ DW RXU SURFHVVLQJ SODQWV)¥HVKRRWHR ¥ /Z/AMKG YD ARKWRKEJKXVHG LQ RXU GLUHFW RSH
VWDQGDUGV RI K\JLHQH ZH DUH FRPPLWWHG WR :H DOVR HFREQWIXEZW WRQ LYY RVWOLRHEGH DV ZDWHU ZLWKGUDZQ IRU IDL
SRVVLEOH WR LPSURYH ZDWHU XVH HIILFLHQF\ WKURXJK WHWKQNBKYIFHDOQLBDORR VW LRGN HRWR¥HEWY LQ IORZ WKURXJK V
IUHVKZDWHU IDUPLQJ VLWHV *UHHQ GHEW SURFHHGV DPRXJWLYFXPD \BEQJI DRl XPF XNV K HHVI\VWHPY  $OVR QRQH RI RXL
EHHQ DOORFDWHG DFURVV SURMHFWY OLQNHG WR LPSURYRPHOWWRHGBRHPVROM RITEPWHGEVRPUFRC WY ULVN /RRNLQJ WR
DV XSJUDGHV DQG H[SDQVLRQ Rl UHFLUFXODWLQJ DTXDFX®ARXMHR WLhHP\VOREEU ZDWHU FRQVXPSWLRQ FRPSDUHG WR RV

OHDG WR RSSRUWXQLWLHV IRU LQFUHDVHG FRQVXPHU SUHIHL
7$5*(7 SURGXFW UHFRJQLWLRQ DV VXVWDLQDEOH IURP D ZDWHU VWF

%)\ UHGXFWLRQ RQ ZDWHMIRQQWHIVLWK PURFHVYHEG BW\VRXEBLVFORVHV SXEOLFO\ RXU ULVNV DQG RSSRUWXQL
SURFHVVLQJ SODQWV ORFDWHG LQ KLJK RYHUDOO ZDWHE g4hlibt oW 1@ o FRIVEBHRFHZARPY f8UERQ 'LVFORVXUH 3UR




RRQWHQW

KV QDWXUH LV NHARZ WK1V IUDPHZRUN 4DV GHNMERBIWEHVVPHQWXPPDU\ [ EHIHUHQFHNK $SSHAGL]

, *$7,21 $&7,216 ORZL H[SHFWV DOO VXSSOLHUV WR XVH ZDWHU UHVSRQVLEO\
ORZL IRFXVHV FRQVHUYDWLRQ HIIRUWY DW SODQWYV LQ DU

Wq_ KWKURXJK ORZL-V ZDWHU ULV
RYHUDOO DLP LV IRU D FRQWLQXRXV LPSURYHPHQW LQ ZD L&k% 2\%SSL§§V\\/’HDUQSVV|V4KUHH%
DUHDV ,PSURYHG ZDWHU XVH HIILFLHQF\ LQ RXU RSHUDWL WKLY SUREHVV ZRXG
RI LQQRYDWLYH VROXWLRQV DQG WHFKQRORJLFDO LQYHV :ﬁ}{é 5\3@

O HUV :DWHU PDQDJHPHC
VWDII DZDUHQHVY DQG WKURXJK FRQWLQXRXV PRQLWRULQ \'/qVXVWDLQDEOHQVRXUFL
WR GHWHFW DQG FRUUHFW OHDNDJHV RU SRWHQWLDO ZDW glgr

ORZL-V QHZ ZDWHU VDYLQJ LQLWLDWLYHV VYDHWKGZ D WHUIN R

RI ORZL-V H[LVWLQJ LQLWLDWLYHV IURP SUHYLRXV \HDUV [6LWHV LQ KLJK RYHUDOO ZDWH U A0.WIH WRFD DAVK @ V

$00 IRXU SURFHVVLQJ SODQWY ORFDWHG LQ KLJK ZDWHU U6KDQJIKDL 7777 TegrpsonwHe 7
ZLWKGUDZDO LQWHQVLW\ LQ FRPSDUHG WR WKH UH | et SRPSONWHG
H[FHSWLRQ RI ORZL %UXJHV DOO SODQWYVY KDYH DOVR DOU

WKH LQWHQVLW\ UHGXFWLRQ WDUJHW RI 7KLV DFKLHYH|[2VWHQG EREEOENAE
LQLWLDWLYHY DQG LQYHVWPHQWY WR UHGXFH IUHVKZDWHU{%UxXJHV 2Q WUDFN

UHDFKHG GHVSLWH LQFUHDVHG SURGXFWLRQ YROXPHV



RRQWHQW KN QDWXUH LV NBEARZ WKIV TUDPHZRUN 2DV EH¥HBRDIWEHVVPHQWXPPDU\ [ SHIHUHQFHM $SSHOGL]

a0 ae 3UHVHUYH HFRV\VWHP LQWHJULW\ '(17,),8%$7,21 2) 5(/(9$17 5,6.6 $1' 23325781,7,(6

%LRGLYHUVLW\OREDO ELRGLYHUVLW\ DQG HFRV\VWHP LQWHJULW\ FRQW LIPHP WR PR @uRBYIeQBWHTXLUHPHQWY DQG KDYLQJ SRRU EHQ!
XQSUHFHGHQWHG UDWHV ,W KDV WKHUHIRUH QHYHU EHHQ!PRBRAAPXR RS IE VR RBVHIXRPYEIRAGOORZLQRI SHULRG LPSH
HQYLURQPHQW ,W LV HVVHQWLDO WKDW ORZL DFWV UHVSRGVAR PV WOBBWEBHID WG S WB ¥WdE RURD tW Vo \ 7KLV LV DQ HVSEH
WR SUHVHUYH ELRGLYHUVLW\ DQG WKH HFRV\VWHP JRRGV BBEDWHRAQAEHNRW VB W D abWiH dRRG EHQWKLF FRQGLWLRQ 1D
UHVRXUFHY SURYLGH XV ZLWK L H QDWXUDO FDSLWDO FDQ SURPRWH EHQWKLF UHFRYHU\ DQG UHGXFH LQWHUDFWLR!

KDELWDWYVY 6KRZLQJ KRZ VLWLQJ DQG IDOORZLQJ FULWHULD
3ROOXWLRQ LV RQH RI WKH ILYH PDLQ GULYHUV RI ELRGLYNXVUW\L GCHEOBGXWXREG SREGXPWMQ ZLWKLQ WKH FDUU\LQJ F
VXVWDLQDELOLW\ SURJUDPV FRQQHFWHG WR DUHDV ZLWK SRWHQWLDO ULVN IRU QDWXUH LPSDFW DQG
UHOHDVH RI VXEVWDQFHV WR WKH HQYLURQPHQW WKDW FDX FBxVH OHIDWEYH HITHFWV LI

PLWLJDWLQJ VWUDWHJLHV DQG PRQLWRULQJ VAIVWHPV DU QIR R SYPIVL WK B PH bBWAkBDd BB Lwbo SROLF\ SUHVHQW
DUH EHQWKLF PRQLWRULQJ VROLG ZDVWH DQG XVH RI FKHERFEOQY v tfdRURPVYQLPLIH UHOHDVH RI VXEVWDQFHV WR

%(17+.8& 021.725,1* IURP WKH ORFDWLRQV ZKHUH ZH IDUP 7KH WDUJHWYVY FRQQHF!
' ’ ' FRPSOLDQW ZLWK ERWK WKH UHJXODWRU\ DQG WKH YROXQWD

BURGXFLQJ VDOPRQ LQ SHQV PHDQV WKDW RUJDQLF VXEVWRQFHVQIWRPFIERQ CLMAHRW P EXULQJ DQG EHWZHHQ SURGXFWLF

H[FHVV IHHG FDQ EH UHOHDVHG WR VXUURXQGLQJ ZDWHUV DQG SRWHQWLDOO\ DFFXPXODWH LQ

WKH VHDEHG ,QRUJDQLF ORDGLQJ DQG WKH ULVN RI HXWURSKIEFDWLRQ LV DVVHVVHG E\ HLWKHU

ZDWHU TXDOLW\ PHDVXUHPHQWYV DV UHTXHVWHG E\ FHUWLILFPWLRQ VHKHPHYkDUNHI $6&YROXPHY VXVWDLQDEO\ FHUWLIL
QLWURJHQ DQG SKRVSKRUXV H[LVWLQJ FODVVLILFDWLRQ RI ZRN{hYFXBELW\ DV GHILQHG E\ (8

:DWHU IUDPH GLUHFWLYH RU FKORURSK\OO WUHQGV XVHG DV _D SU RSKL \5% @
%WHQWKLF PRQLWRULQJ LV XWLOLVHG LQ DOO RXU IDUPLQJ FR%(Q&/\{ %y%ﬁ\g&ég’%/@%@% EYL—T@\EE DEHG LPSDFW L H ZLW

L PSDEW RGXFWLRQ F\FOH
5LVN QDPRIGLFDWRWN WNSHVN WLPH2SHUDW|I*REQ WDWUEHW &65' 3’6
| kRrRULIRQG ) t RI KDUYHVW YROXPHV VXVWDLQDEO\ FHUWLILHG E\ D *6
YHQWKLFPSDFW 7UDQVHWKRQW P HGLXIPFW (
s o iR 1 el G + VLWHV ZLWK UHVWRUHG VHDEHG LPSDFW
PHHWLQJ

FULWHULD IRU
EHQWKLF [VWDWXV




RRQWHQW

0,7,*$7,21 $&7,216

%HQWKLF LPSDFW LV RI FULWLFDO LPSRUWDQFH IRU ORZL WR HQ
VXVWDLQDEOH ZD\ ZLWK WKH VXUURXQGLQJ QDWXUDO HQYLURQPH
ZLWK DOO WKUHH VWHSV RI WKH HQYLURQPHQWDO ULVN DVVHVVP
UHTXLUHPHQWY RXU JOREDO ELRGLYHUVLW\ SROLF\ DQG YROXQW,
EHQWKLF VXUYH\V DOORZ XV WR DSSO\ DGDSWLYH PDQDJHPHQW R
WR HQVXUH WKH\ KDYH PLQLPXP LPSDFWV RQ WKH VHDEHG DQG V

‘KN QDWXUH LV INHBARZ WKIV IUDPHZRIUN ADV GHXIEQ BDIWEHYVPHQWXPPDU\

[CEHIHUHQFHN $SSH®GL]

RI' VLWHYV VXUYH\HG ZLWK
LPSDFW

RlI VHD VLWHV VXUYH\H(
PLQLPDO LPSDFW

PL@LEDW LKHQMAWER Q

SEMXVW ISURGXFWLRQ UHS
RU LQFUHDVH IDOORZ SHUL
EHWZHHQ SURGXFWLRQ F\F
VHDEHG WLPH WR UHFRYHU
ORDGLQJ

RVLWLRQ
RG L H \
OHV WR |
IURP RU.

IDUPLQJ RSHUDWLRQV DUH FHUWLILHG DFFRUGLQJ WR VWDQGDUGV WKDW DFFRXQW IRU

ELRGLYHUVLW\ L H *OREDO *$3 %$3 $6&

,Q RXU IDUPLQJ RSHUDWLRQV ZH XVH GLVSHUVLRQ PRGHOOLQJ W
GHWHUPLQH RSWLPDO VLWH ORFDWLRQV DQG IDOORZLQJ ZKHUH Q
SURGXFWLRQ F\FOHV WR IDFLOLWDWH VHDEHG UHFRYHU\ ,QRUJDC(
HXWURSKLFDWLRQ LV DVVHVVHG E\ HLWKHU ZDWHU TXDOLW\ PHDV
FHUWLILFDWLRQ VFKHPHY OLNH $6& QLWURJHQ DQG SKRVSKRUXV
ZDWHU TXDOLW\ DV GHILQHG E\ (8 :DWHU )UDPHZRUN GLUHFWLYH

DV D SUR[\ RI HXWURSKLFDWLRQ

,Q DGGLWLRQ WKURXJK 6PDUW )DUPLQJ 7THFKQRORJ\
SUDFWLFHYV ZH HQVXUH HIILFLHQW IHHGLQJ DQG PLQLPL]JH SHOOH

\HDUO\ KDUYHVW YROXPH
*66, UHFRJQLVHG VWDQGD

I WW L DIVWALE) & \DIF W L R Q
UG

ODLQWDLQ RI \HDUO\ KD
YROXPHV EHLQJ FHUWLILHG
UHFRJQLVHG VWDQGDUG

UYHVWHCGC
ZLWK D

/AN aN>AVAV) | DOVEP NHHS

DXWRQRPRXVIHEGCLDIDEG EHYW 6,7< 352-(&76 5811,1* |1

VWRFNLQJ GHQVLWLHY DW VHD ZHOO EHORZ NJ P WR HQVXUH Z
FDSDFLWLHV RI WKH HQYLURQPHQW

1XPEHU RI
SURMHFWYV

BURMHFW FDWHJRU\

&RXQWU\

%HQWKLF PRQ

LWRULQP6FRWODQG &DQDG

D

, Q RI WKH KDUYHVWHG YROXPH ZzDV FHUWLILHG E\ DW

OHDVW RQ *OREDO

L, QWHUDFWLRQ ZLWK Z

| DIEQHREDX QD MWL B Q &
6FRWODQG

YDURH

1RUZD\

6XVWDLQDEOH 6HDIRRG ,QLWLDWLYH *66, UHFRJQLVHG VWD
6WHZDUGVKLS &RXQFLO $6& %HVW $TXDFXOWXUH 3UDFWLF

QGDUG WH

P WHY BERES W X U H

&DQDGD 1RUZD\ &

KLOH

VvV — %S N

YOWXU i 0 *VWRUDWLR

QPHOJLXP 3RODQG
JDURHV &KLOH

6FRWOD (




RRQWHQW KN QDWXUH LV NBEARZ WKIV TUDPHZRUN 2DV EH¥HBRDIWEHVVPHQWXPPDU\ [ SHIHUHQFHM $SSHOGL]

DFXOWXI

LWK D FRPSI
G
U SDWHQWHG
DYH EHHQ
DQG LQVLG
GHG ZLWK OF
ORRN DW VF
DORQJVLGHFH
DYLRXU ,I W
LV LQWHQG!
OG EH SRWH:
FK ZRXOG
SURYLGH D C
HOWHU IRU
NH $OWKRXJ
HDZHHG DQG
LVHG WKH K
WR DEVRUE
RP WKH ZDWHE
TXDOLW\ ZKlL
ORZ RQ WUL
R XQLW QXPE




RRQWHQW

KV QDWXUH LV NHARZ WK1V IUDPHZRUN 4DV GHNMERBIWEHVVPHQWXPPDU\ [ EHIHUHQFHNK $SSHAGL]

5(63216,%/( :$67( 0$1$*(0(17

ORZL SURGXFHV VROLG ZDVWH WKURXJK RXU IHHG IDUPLQJ DQG
ZKLFK QHHGV WR EH KDQGOHG LQ WKH PRVW VXVWDLQDEOH ZD\
HPLVVLRQ IRRWSULQW DQG SRWHQWLDOO\ SRVHVY D GLUHFW WKU
GLVSRVHG UHVSRQVLEO\ 30DVWLF ZDVWH LV SDUW RI RXU VROL(
HTXLSPHQW ZKLFK LV XVHG LQ RXU IDUPLQJ RSHUDWLRQV VXFK

&$6( 678"

LV SDUW RI RXU ZDVWH PDQDJHPHQW SURJUDP :H DOVR FRQVLG &KLOH KI
SDUW RI RXU GRZQVWUHDP SODVWLF IRRWSULQW ORZL IRFXVHV WH WR /
Rl SODVWLFV LQ RXU RSHUDWLRQV DQG PDNHV VXUH SODVWLF Z

UHVSRQVLEOH PDQQHU :H DOVR KDYH D ZHOO HVWDEOLVKHG PR( PH HQVXL
SURJUDPPH IRU XQGHVLUDEOH VXEVWDQFHV LQ ERWK IHHGV DQG DDULW\
DUH QR UHDVRQV IRU FRQFHUQ DQG WKDW DOO OLPLWV VHW E\ IF

DGKHUHG WR OLOJ RI I
,'(17,),&%$7,21 2) 5(/(9%$17 5,6.6 $1' 23325781,7,(6 RUWXQLMW
7KHUH LV D UHSXWDWLRQDO ULVN LI VROLG ZDVWH LV QRW UHVS HYHG D
QDWXUH )LQDQFLDO ULVN H[LVWV WKURXJK UHIJXODWRU\ GULYHC

GLVSRVDO ,Q DGGLWLRQ ILQDQFLDO ULVNV FDQ DULVH IURP FKIO HIRUWYV

SUHIHUHQFH IRU SDFNDJLQJ OHDGLQJ WR KLJKHU LQYHVWPHQW
DQG UHIJXODWRU\ UHTXLUHPHQWYV

2XU FRQWLQXRXV ZRUN WRZDUGV RXU VWUDWHILF WDUJHWYV IRU DQEUHBQHGE FrWHRBXREYHW\RFIVROLG ZDVWH LQ RXU GLUH
SRWHQWLDOO\ VWUHQJWKHQ RXU UHSXWDWLRQ DQG EXLOG PDUNHW SRIHZHUHKQFH ARRQBHWHGELWRRVDO WKURXJK UHXVH |
VXVWDLQDELOLW\ ZKLFK DOVR EULQJV ILQDQFLDO RSSRUWXQLWLIHYGE\ LQFZBNVEHIUMBOHG WR DOWHUQDWLYH GLVSRVDC

VRUWHG DQG VWRUHG RQ VLWH EHIRUH LW LV FROOHFYV

5LVN QDPH, QGLFD®WRAWN VWIHWN WLPH2SHUDWLRQ6) WD UIBHW &65" DSSURSULDWH WUHDWPHQW $00 VROLG ZDVWH LV KDQ

____________________________________ krutlre || ] QDWLRQDO OHJLVODWLRQV DQG UHTXLUHPHQWYV

":DVWH ,PSDFW7UDQV|®KFRON P HGILXRFW (

PDQDJIHPHQW IRU VLWH V' RZQWMQUH D P Q RXU IHHG SULPDU\ DQG VHFRQGDU\ SURFHVVLQJ
WR UHDFK QRQ KD]DUGRXV ZDVWH WR ODQGILOO WRWDO QRQ
u DAY DQG IURP WMIRWQHV ZDV VHQW WR ODQGILOO :DV

ODQGILOO KDV GHFUHDVHG ERPSDUHG WR



RRQWHQW

32/,&<

&LUFXODU
(FRQRP\
DQG :DVWH

ODQDJHPHQW

K\ QDWXUH LV NHARZ WK1V IUDPHZRUN 4DV GHNMER®IWEVVPHQWXPPDU\ [ EHIHUHQFHN $SSHAGL]

32/,&< 7$5*(76

ORZL KDV GHYHORSHG D FLUFXODU HFRQRP\ DQG UHVSRQVLEOH ZDVWH PDQDJHPHQW
SROLF\ 7KLV SROLF\ VHWV WKH PLQLPXP DFWLRQV ZH DUH GWBNEYI DV DEFRPEB QY WR XVH

SODVWLF LQ D UHVSRQVLEOH PDQQHU

ORZL ZRUNV WRZDUGV WKH JRDO RI JHUR QRQ KD]DUGRXV ZDV

7$5%(7 UHSRUWLQJ DQG IROORZLQJ XS RXU ZDVWH VWUHDPV WR XQG

¥

VROLG ZDVWH ,Q DGGLWLRQ WKHUH LV D IRFXV RQ DYRLGHG
%\ JHUR QRQ KD]DUGRXV ZDVWH WR ODQGILOO |URMDYRLGDEIOG ADR/ WG FIHHDHHDWKIE UHFRYHU\ WKURXJK UHXVH
IURP ORZL V GLUHFW RSHUDWLRQV IHHG IUHVKZDWHURDPPBL QIHDKIGY B UR BHWWLRQIDO DIJUHHPHQW ZLWK RQH VXSSOL
SODQWYV ZKLFK UHVXOWV LQ DFFHVV WR SULPDU\ GDWD IRU DOO 1RUZF
%\ RI RXU (8 SODVWLF SDFNDJLQJ DGKHULQJ WRWHRG RH\RIHARMWN VWUHDPV

|
;J(H7FI\FOLFQRJquHDUFI\I/QVUVPHD(;)\;:LHWJLLizG:WKHU SSHOFD\\F/SVT(F; ‘FRQ\F/*V\EQEVXY ggg%ﬁ%\é{ﬁ\/@m%%%ﬁéiﬁv HQVXULQJ WKDW WKH PDLQ SOD
' : S 5 R U UHF\FOHG :H DOVR ZRUN FORVHC

KDQGOLQJ WR ILQG WKH EHVW VROXWLRQV IRU VXVWDLQDEOH
%\ DOO RXU ORZL SODVWLF SDFNDJLQJ EUDQGHG MU PHVQWF KT RX P SODVWLF HTXLSPHQW :H LPSOHPHQW E

UHF\FODELOLW\ JUDGH $ RU % SHU (8 GHILQLWLRQ KpQGOLQJ Rl WKH HTXLSPHQW DQG FDUU\ RXW RXU DQQXDO E

%\ RI IDUPLQJ SODVWLF HTXLSPHQW SHQV IHHGLQJ SLSHV DQG

VHDZDWHU JURZ RXW QHWV SXUFKDVHG IURP Lv)%%W@‘éWWWDWLRQV ZH ZRUN WR UHGXFH RXU SOD
FNé?é |=8 G IEi)Q WR UHGXFH SODVWLF XVH LPSURYLQJ |

0,

S/ot\JRGXFWVRI RIIFXWV IURP RXU SURFHVVLQJ SODQWV %Ehy\ JngJg Gy £0 RXU SDFNDJILOJ

QRQ KD]J]DUGRXV ZDVWH DY RQLIGMIGI PMRLQD @& W ODRQ
IURP IHHG DQG SURFHVVLQJ|SODQWYV LQ

QRQ KD]JDUGRXV ZDVWH WR ODQGILOO IURP GLUHFW]|[ e 7R DFKLHYH  RI1 ZDVWH DYRLGHG WR ODQ!
ZLWK HPSOR\HH WUDLQLQJ WR VHFXWUH EHW)
UHF\FOHG SODVWLF FRQWHQW LQ SODVWLF SDFNDJL ZDVWH 6WUDWHILE HOJDIHPHOW DQG SURFE
Rl SODVWLF SDFNDJLQJ WKDW LV UHXVDEOH RU UHF ZDVWH KDQGOHU VXSSOLHUV WR SURPRWH L
UHXVDELOLW\ RI ZDVWH ZKHUH SRVV|ILEOH
SODVWLBJIMHIXLSPHQW WKDW LV UHXVHG RU UHF\FO

VLWH HTXLSPHQW WR LPSURYH VRUWLQJ VYV
UHGXFWLRQ RI VROLG ZDVWH
$V SHU VW RI -DQXDU\ RXU HQYLURQPHQWDO .3,V DUH UHIC
SODQWY KDYH EHHQ LQFOXGHG WR RI ZDVWH YROXPH VHQW WEF
KDYH EHHQ XSGDWHG DGKHULQJ WR UHTXLUHPHQWY IRU UHF\FO
QHZ (8 3BDFNDJLQJ DQG 3DFNDJLQJ :DVWH 5HIXODWLRQ 33:5




RRQWHQW

KV QDWXUH LV NHARZ WK1V IUDPHZRUN 4DV GHNMERBIWEHVVPHQWXPPDU\ [ EHIHUHQFHNK $SSHAGL]

3ODVWLF ZDVWH D FRPSRQHQW RI RXU VROLG ZDVWH SULPDBLOXRULILQDWRV)IMURP, SODVWBH (17

HTXLSPHQW XVHG LQ IDUPLQJ RSHUDWLRQV VXFK DV QHWYV G | H L R \

SODVWLF SDFNDJLQJ IURP RXU ILQDO FRQVXPHU SURGXFW Zb VG\FE/@@&@?’%%& (gé) ] évé_g%%g%f@ows\]’]s;RI‘_]\l/JV[\)/PUPHHFI\EngL:
IRRWSULQW (IIHFWLYH VROLG DQG SODVWLF ZDVWH PDQDJ WQ%IHVURIF':QLI-\J\E u QJIQXQ

HHGLQJ SLSHVY DQG SH@YV RXHSWRWBQW
HQYLURQPHQWDO DQG ILQDQFLDO RSSRUWXQLWLHV
Q QPHQ Q QDbQ Q IDUPLQJ HTXLSPHQW ZDVWH 7KH UHF\FOLQJ SURFHVV LQFOXC

,Q RlI ORZL V SODVWLF SDFNDJLQJ ZDV UHXVDEOHRWWLHREbBWRHANES RW\DPLGH ILODPHQW ZKLFK LQ WXUQ FI
FRQWDLQHG UHF\FOHG SODVWLF :H XVHG WKH SHUFHQW B &P @Y FIPhRRM VXFK DV LQ WKH PDQXIDFWXUH RI DXWRPRWL
SDFNDJLQJ PDGH RI SRO\PHU PRQR PDWHULDOV DV D SUR[\VRH[WHEO\HY R HPWS BHW WKLY WHEHFOHG QVORQ LV XVHG E\ RYH
Rl SDFNDJLQJ FDQ EH IXOO\ UHF\FODEOH DV DOO OD\HUV DU EBEH R WRRIWIP@HHWRXHY RRUN WR HQVXUH UHVSRQVLEOH I
SODVWLF ORVW RI WKH SDFNDJLQJ XVHG E\ ORZL LV (36 H[SdokRX IPRELWAN\EABMWHLR/KTXLSPHQW PD[LPLVLQJ WKH YRO:
ER[HV ZKLFK DUH UHF\FODEOH IRU H[DPSOH DV LQVXO0ODWMKRRXEK WOEN\Gh PO FOWIEM DO UHFI\FOLQJ

(5('8&( 7+( $02817 2) 3/$67,& 86(' ,1 3%$&.$*,1* (021,725 0,&523/$67,&6

,Q ZH UHGXFHG YLUJLQ SODVWLF XVH E\ D PLQLPXP RI :Q wR&OMHAERQAMLRQHE PROLMRULQJ PLFURSODVWLFV LQ RXU S
RI VWUDWHJLHYV VXFK DV SDFNDJLQJ UHGHVLJQ VLPSOLILFR¥W #EQLWRULQJ UHVXOWYV LQGLFDWH QR SODVWLF UHODWHC

$ ,Q $VLD RXU SURFHVVLQJ SODQWV LQ -DSDQ 9LHWQDR DRG 7DLZBRG KDV 571 (56+,36

LPSOHPHQWHG YDULRXV LQLWLDWLYHV WR UHGXFH YLWJ:RQU\OCP VW R XURFOREL 8 IsB R OHR/KLSY WR VFDOH XS RXU
WKLFNQHVV RI ZUDSSLQJ ILOPV DQG FKDQJLQJ IURP SRBYMLF WRAFRYBEHRALOERMWNU LOFOXGLQJ JOREDO FOHDQ X
IRU ORFDO VDOH VDYLQJ WRQQHV LQ

$+ ,Q 6FRWODQG WRQQHV RI YLUJLQ SEDWMIYHZBOH VDYHG LQ/+ 285 6833/,(56

LQLWLDWLYHV LQFOXGLQJ VZLWFKLQJ IURP SODVWLFaWRJLEME L BY S L sHRBYBPYHEVXVH R u 1RUZHILDQ IDUPLQJ R
UHXVDEOH 6 ELQV WR WUDQVSRUW ILVK IURP RXU SULRGE\EW R %$FRER 00 SHRT BYRIEAY VY WR SUHYHQW FXW 1UDJPH
SODQWV UHGXFLQJ (36 ER[ XVH EHLQJ UHOHDVHG WR WKH HQYLURQPHQW 7KLV SURFHVV LV X

tr ,Q WKH 86 QHWRQ YLUJLQ SODVWLF ZHUH DYRLGHG E\WXEFRIOMMIRFIWRHF\FRQRH XVHG SLSHY DQG SHQV DUH WKHQ UHF)
FRQWHQW LQ SRO\SURS\OHQH ER[HV DQG LQ ERWWRP ILOPV



RRQWHQW KV OQDWXUH LV NEARZ WKIV TUDPHZRUN 4DV GEH¥MEABDSWEHVVPHQWXPPDU\ [ EHIHUHQFHN $SSHOGL]

J)DUPLQJ HTXLSPHQW DW WKH HQG 'LVPDQWOLQJ WKH UHF\FOLQJ SURFHVV LQH@XBHVGXFWV ROG SODVWLF PDWHULDO LV XSF
RI' D QHW SHQ RU IHHG SLSH UHFRQYHUVLRQ RI WKH QHWWLQJ RU SHQV DQWR QHZ DSSOLFDWLRQV VXFK DV FDUSHWYV
OLIHVSDQ WKH\ DUH PDGH UHDG\ IHHG SLSHVY LQWR QHZ SRO\DPLGH PDWHULDQUQLWXUH VSRUWY HTXLSPHQW RU VZLPZHDL

IRU XSF\FOLQJ SKRWR 1RILU SKRWR 1RILU SKRWR 1RILU




RRQWHQW

KV QDWXUH LV NHARZ WK1V IUDPHZRUN 4DV GHNMERBIWEHVVPHQWXPPDU\ [ EHIHUHQFHNK $SSHAGL]

6/8'*( 0$1$*(0(17

,Q DGGLWLRQ WR VROLG ZDVWH ZH KDYH DGRSWHG FLUFXODU HFRQRP\ SUDFWLFHV LQ RWKHU

SDUWYV RI RXU EXVLQHVYV VXFK DV LQ RXU IUHVKZDWHU SURGXFWLRQ ZKHUH VOXGJH LV FROOHFWHG
DQG IXUWKHU UHXVHG ORZL PDQDJHV VOXGJH JHQHUDWHG IURP RXU VDOPRQ IDUPLQJ XQLWYV

DV D FUXFLDO DVSHFW RI UHVSRQVLEOH DTXDFXOWXUH 'LVSRVDO ULVNV LQFOXGH QHJDWLYH
LPSDFWV RQ ZDWHU TXDOLW\ DQG HXWURSKLFDWLRQ 7KHUH LV SRWHQWLDO IRU HQYLURQPHQWDO
DQG ILQDQFLDO RSSRUWXQLWLHYVY E\ VHOOLQJ RU UHXVLQJ VOXGJH IRU ELRJDV SURGXFWLRQ RU DV
IHUWLOL]HU &ROOHFWLQJ SDUWLFXODWH RUJDQLF PDWWHU IURP WKH HITOXHQW RI ODQG EDVHG
IDFLOLWLHV LV LPSRUWDQW WR VHFXUH D JRRG HQYLURQPHQW LQ RXU IMRUGY DQG WR FRQWULEXWH
WR WKH JUHHQ HFRQRP\ OLQNLQJ WKH DTXDFXOWXUH WR UHF\FOLQJ UHQHZDEOH UHVRXUFHYV

,Q 1RUZD\ ZH UH XVHG WRQQHV RI ZHW DQG GU\ VOXGJH ZKLFK ZDV PDLQO\

XVHG DV LQSXW PDWHULDO IRU ELRJDV SURGXFWLRQ ,Q 6FRWODQG D WRWDO RI WRQQHV RI
VOXGJH ZHUH UH XVHG DV VXSSOHPHQW WR FRPSRVW SURGXFWLRQ DQG IRU DJULFXOWXUDO
SXUSRVHV ,UHODQG SURGXFHG WRQQHV RI ZHW VOXGJH ZKLFK ZDV PDLQO\ IXUWKHU

XVHG IRU ELRJDV SURGXFWLRQ ZKLOH &KLOH ZDV UH XVLQJ WRQQHV RI VOXGJH DV
DJULFXOWXUDO IHUWLOL]JHU ,Q WRWDO ORZL XSF\FOHG WRQQHV RI GU\ DQG ZHW VOXGJH LQ

,Q DGGLWLRQ ZH DUH DGGUHVVLQJ WKH RUJDQLF ORDGLQJ LPSDFW RI RXU PDULQH VOXGJH
WKURXJK QDWLRQDO EHQWKLF VXUYH\V VXFK DV WKH 020 % DQDO\VLV LQ 1RUZD\



RRQWHQW KN QDWXUH LV NBEARZ WKIV TUDPHZRUN 2DV EH¥HBRDIWEHVVPHQWXPPDU\ [ SHIHUHQFHM $SSHOGL]

5(63216,%/( 86( 2) &+(0,&%$/6 $1' 0(',&,1(6

ORZL RQO\ XVHV PHGLFLQHV ZKHQ RWKHU PHDVXUHV DUH QRW VX
ZHOIDUH PD\ EH FRPSURPLVHG 7R QRW XVH DQWLPLFURELDO PHC
FLUFXPVWDQFHY ZRXOG EH XQDFFHSWDEOH IURP D ILVK KHDOWK
8QGHU SUHVFULSWLRQ RI KHDOWK RU YHWHULQDULDQV DSSURY

&$6( 678"

SURWHFW WKH ZHOIDUH RI RXU VWRFN

5LVN QDPHQGLFDWRIWN W\YBLVN WL 2SsHUDWLUR®) wDuJiBw &65
(SHVSROVILBGBFW | 7UDQVIWBR@UW | LUHEW | 77T YT
XVH RI PHGLXP

FKHPLFDPDV

DQG

PHGLFLQHV

(17,),&$7,21 2) 5(/(9$17 5,6.6 $1°

'"HVSLWH UHVSRQVLEOH XVH DQG UHVLGXH FRQWURO DOLJQHG ZL
WKHUH LV D UHSXWDWLRQDO ULVN

23325781,7,(6

FROQFHUQ IRU DQWLPLFURELDO UHVLVWDQFH

IRU ORZL ZKHQ XVLQJ DQWLPL

7TKURXJK JRRG KXVEDQGU\ DQG PDQDJHPHQW SUDFWLFHV ZH PLQLPLVH WKH QHHG IRU
DOQWLELRWLFVY DQG HQVXUH JRRG HIIHFW LI QHHGHG
DUH EDVLF SUHUHTXLVLWHY IRU RXU LQGXVWU\ WR VXFFHHG DQG JLYH WKH RSSRUWXQLW\ IRU
IXWXUH

JURZWK LQ WKH

+HDOWK\ VWRFNV DQG JRRG ILVK ZHOIDUH



RRQWHQW KV OQDWXUH LV NEARZ WKIV TUDPHZRUN 4DV GEH¥MEABDSWEHVVPHQWXPPDU\ [ EHIHUHQFHN $SSHOGL]

32/,&< 7$5*(76

32/,&< 7KH SROLF\ RXWOLQHV ORZL-V DSSURDFK WRZDUGY UHVSR{($QWLELRWLF XVH DQG |\ OWWENDWUWI®D VDHF®/LR Q
8VH RI PLFURELDO YHWHULQDU\ PHGLFLQHY DQG PLQLPLVLQJI WK H ot b
DQWLPLFURELD@QWLPLFURELDO UHVLVWDQFH ZKLOH HQVXULQJ FRPSOLD|8WDEOH S S G X R R DQWERLEURELPO
DJHQWYV UHJXODWLRQV )XUWKHUPRUH WKLV SROLF\ HQVXUHV WKD EHVW SUDFWLFHV DQG FROWLOXH WR POLOWDLG
OLQH ZLWK :RUOG +HDOWK 2UJDQL]J]DWLRQ :+2 JXLGHOLQH DQWLELRWLF XVH SROLF\
KHDOWK FRQVHTXHQFHY UHODWHG WR GHYHORSPHQW RI D

7$5%(7
T S5HGXFWLRQ LQ DQWLELRWLF XVH IURP

.3,
f $QWLPLFURELDO XVH MQUAHADWHGWRFN

0,7,*$7,21 $&7,216

ORZL HQVXUHY OLFHQVHG DQWLPLFURELDOV DUH XVHG LQ D UHVSRQVLEOH PDQQHU WKURXJK

JRRG KXVEDQGU\ DQG PDQDJHPHQW SUDFWLFHV ELRVHFXULW\ SURJUDPVY DQG YHWHULQDU\

KHDOWK SODQV RQ DOO RXU VLWHV DOO XQGHU WKH VXSHUYLVLRQ RI RXU ILVK KHDOWK SURIHVVLRQDOV
WR FRQWURO EDFWHULDO LQIHFWLRQV 2XU ILVK KHDOWK YHWHULQDU\ KHDOWK SODQV DUH GHVLJQHG
ZLWK DQ HPSKDVLV RQ ILVK ZHOO EHLQJ GLVHDVH SUHYHQWLRQ PLWLJDWLRQ RI VWUHVYVY DQG WR

OLPLW DQ\ SRWHQWLDO VSUHDG RI LQIHFWLRQ LI ILVK EHFRPH VLFN

ORZL-V ILVK KHDOWK SURIHVVLRQDOV DWWHQG WUDLQLQJ ZLWK D IRFXV RQ GLVHDVH SUHYHQWLRQ
PDQDJHPHQW DQG PHGLFLQH XVH ‘H HQVXUH WKDW RI RXU ILVK DUH YDFFLQDWHG

DJDLQVW EDFWHULDO DQG YLUDO LQIHFWLRQV 2QO\ OLFHQVHG DQG SUHVFULEHG DQWLPLFURELDO
PHGLFLQHYVY DUH XVHG DQG ZH SHUIRUP WKRURXJK UHVLGXH DQG TXDOLW\ FRQWURO




RRQWHQW KN QDWXUH LV NBEARZ WKIV TUDPHZRUN 2DV EH¥HBRDIWEHVVPHQWXPPDU\ [ SHIHUHQFHM $SSHOGL]

SURWHFWHG DQG FRQVHUYHG DUHDV 32/,&< 7$5%(76

32/,&<
. RZL KDV LGHQWLILHG VLWHV LQ DUHDV XQGHU SURWHFWLR®Y &kRE IDXHYY LW B O RWHEWMWEHM F®RDUON WKH UHTXLUHPH
HLRGLYHUVLWYH3sy  6XFK SULRULW\ ORFDWLRQV PXVW EH PDQDJHG UHVSRIMLFEDA R IBOR VG RV EWEWHGHQYLURQPHQWDO DUHDV VSHI

PQG 1DWXUDOy 5 QHUDEOH RU KLJKO\ YDOXDEOH QDWXUH W\SHV VSHFLIPR® S HHRRAVIHRMWHFWHG DUHDV 63% ORFDWHG FORVH WR
&DSLWDO HVSHFLDOO\ LPSRUWDQW LQ WHUPV RI ULVNV UHODWHG WR E

FKDSWHU RQ WKLV WRSLF ILVK HVFDSHV DQG ZLOGOLIH LQW

5LVN QDPHQGLFDWRIWN W\[SH VN WL 2SHUDW|*R«Q WDUBHW | &65 7$5*(76
...................................... LK RLILLAR oo oo e
SURWHFWHGDFW | 7UDQVLWIHRGLXP |'LUHFW ( f =HUR ELUG DQG PDPPDO PRUWDOLW\ GXH WR RXU RSHUD
DQG /IRQJ WHUP _
FRQVHUYHG IRU DVVHWV LQ f{ =HUR HVFDSHV HYHU\ \HDU
DUHDV DUHDV RI i RI VLWH SHUVRQQHO WUDLQHG LQ HVFDSH SUHYHQW
FXUUHQW RU
IXWXUH 3 6
SURWHFHWLRQ Y
:LOGOLIH LQWHUDFWLRQV

+
+ 1XPEHU RI HVFDSHG ILVK HVFDSH LQFLGHQWYV
t RI VLWH SHUVRQQHO WUDLQHG RQ HVFDSH SUHYHQWLR

)RU ORZL WKHUH LV D WUDQVLWLRQ ULVN UHODWHG WR PD@JIJQH$S/URWI$I&WH2316UHDV DQG KRZ WKH\
ZLOO EH JRYHUQHG DQG SRWHQWLDOO\ FKDQJHG LQ WKH IX x \géy L‘d) hRGULIb[LSVJ%LVQdFWHG BUHDY LW LV LPS
RSHUDWLRQDO UHTXLUHPHQWY OHDGLQJ WR LQFUHDVHG F
2SSRUWXQLWLHV IRU ORZL ZRXOG FRPH IURP WKH UHFRJIQLWL \'7 %
C{ﬁ’—l WUDLQHG YLD ORZL-V LQWHUQDO |
KDYH HYWDEOLVKHG D *OREDO (VEDSH $FWLRQ *URXS WR GHIL

'(17,),&$7,21 2) 5(/(9%$17 5,6.6 $1' 23325781,7,(6
RSHUDWLRQV RU VHFWRUV LQ WKH DUHD ZRXOG EHFRPH V
WLRQV RQ WKH VXUURXQG!
FRQVHTXHQFHV LQ WHUPV RI FKDQJHV LQ DOORZHG ELRPD §%/ PJ PLOJ SUDFWLFHV WR H:
F\QF l{/ %)\/ XQGLQJ DUHDV $00 RS
EHWZHHQ VDOPRQ IDUPLQJ DQG QDWXUH DOORZLQJ WKH E &(5'\\7 SV WKDW DFFRXQW IRU ELRGLYHUVL
FRQWULEXWH WR GLHWDU\ VKLIWV DW VFDOH
SULRULWLHY WUDFN SURJUHVV DQG VKDUH OHDUQHG H[SHUL]
DUH DYRLGHG




BRRQWHQW

LK\ QDWXUH LV NHARZ WKIV IUDPHZRUN ADV GHNEQMIWEHYVPHQWXPPDU\

SUHVHUYH

XVH RI

%LRGLYHUVLW\

‘H PRQLWRU ZLOGOLIH LQWHUDFWLRQV DQG KDYH SUHYHQ
ELUG DQG QHWYV WR DYRLG ZLOGOLIH PRUWDOLWLH
UHJLVWHUHG ZLWK D VSHFLDO HPSKDVLVY RQ UHG OLVWHG
LQ WKH QHDUE\ DUHDV RI RXU RSHUDWLRQV EHFRPHV LPSR

HITRUWY ZKHUH LW LV WKH PRVW LPSRUWDQW

7KH WDEOH EHORZ SUHVHQWY WKH LGHQWLILHG UHG OLVW,
PLJUDWH WKURXJK WKH DUHDV RI RXU RSHUDWLRQV EDVHG(
&RQVHUYDWLRQ RI 1DWXUH

,8&1

"5HG OLVW RI 7TKUHDWHQ

[CEHIHUHQFHN $SSH®GL]

,GHQWLILHG UHG OLVW VSHFLHVY WKDW WKHRUHWLFDOO\ LQKDE

:LOGOLIH LQWHUDFWLR(

$FFLGHQWDO ELUG

$FFLGHQWDO UHG OLV
PRUWDOLWLHYV

$FFLGHQWDO PDPPD
PRUWDOLWLHYV

$FFLGHQWDO UHG OLV
PRUWDOLWLHYV

U LIMWOLG DRDIVDRI UD F W L R Q

€KDQJLQJ SRVLWLRQ RI DQG DGMXVW IH
DQG PDLQWHQDQFH RI ELUG QHWV RQ D
FKHFNV Rl SUHGDWRU QHWYV IRU GDPDJH
FORVHG RIl RQ VLWH VWRUDJH RI IHHG

HGHU (¢
O SHQV
(QVXUI

LW RU

PLIJUDWH WKURXJK DUHDV RI RXU RSHUDWLRQV

&ULWLFD
HQGDQJHU

bo{QGDQJIHU
HG

HG 9XOQHUDE

ambu WKUH

DWHQHW® FRQ

FHUQ

$ KLIJK OHYHO DSSURDFK ZDV XVHG LQ WKLV DVVHVVPHQW

(VFDSH LQFLGHQWYV

HVFDSH LQFLGHQWYV L
HVFDSHG ILVK LQ

OLWLJDWLQJ DFWLRQ

QPSURYH SURFHGXUHV IRU LQVSHFWLRQ
RSHUDWLRQV LQFOXGLQJ ULVN DVVHVV
,PSURYHG WUDLQLQJ LQFOXGLQJ H[WHU
,PSOHPHQWDWLRQ RI HTXLSPHQW PDLQW

DQG FUI
PHQW YV L
QDO FR(
HQDQFF

‘H KDYH FROWSEHHHG WK D& PV WY DWRU LV FDOFXODWHG DV WRWDO ¢

FRXQWU\ IRU UHOHYDQW KDELWDWV WR RXU RSHUDWLRQDO ORFDWLRQMy BQCWE KR §RYMEEOHW B & B REUBUR | DFWLYH VLWHV LQ WKH

SURYLQFH DV UHTXLUHG E\ WKH &65' VWDQGDUG

1RQH RI WKH DFFLGHQWDO ELUG RU PDPPDO PRUWDOLWLHYV ZHUH U
DFFRUGLQJ WR WKH ,8&1 5HG /LVW RI 7TKUHDWHQHG 6SHFLHV



RRQWHQW KN QDWXUH LV NBEARZ WKIV TUDPHZRUN 2DV EH¥HBRDIWEHVVPHQWXPPDU\ [ SHIHUHQFHM $SSHOGL]

/IDQG IUHVKZDWHU VHD XVH FKDQJH 2SSRUWXQLWLHV IRU ORZL DUH OLQNHG ZLWK LPSURYHG UHVF
32/,&< FROQWULEXWLRQ WR LQFUHDVH WKH DYDLODELOLW\ Rl OHVV Q

6XVWDLQDEOH KLV LQGLFDWRU KDV EHHQ FODVVLILHG DV RQH RI ILYH PDLRWGWL HROWY R RO B Y FHPEREBH LQIUHGLHQWY SURGXFHG E
6DOPRQ )HHG ZKHUH FKDQJH RU LQFUHDVH LQ XVH RI DUHDV ERWK ODQGUHHWKERWHek R WTBRWEWLROOFRXOG KDYH D SRVLWLYH UH®
—e SRVH D ULVN RI QHJDWLYH LPSDFW RQ ELRGLYHUVLW\ UHVXOW LQ DFFHVV WR QHZ RU H[SDQGHG PDUNHWV GXH WR F

5LVN QDRHOQOGLFDWRWN W\SHL VN WU 2SHUDW|I*RQ WD UIHW &65 SUHIHUHQFH IRU VXVWDLQDEOH IHHG LQJUHGLHQWV
(D06 T PSDFEW | 7UDOVL MR XP [ LUHFW [T ¢ 32/,&< 7%$5%(76

JUHVKZDWHU ORQJ WHUP

VHD XVH SRR ST 2XU SROLF\ RQ VXVWDLQDEOH VDOPRQ IHHG SUHVHQWY RXU U
FKDQJH PDWHULDOV DQG H[WHUQDO IHHG VXSSOLHUV LQFOXGLQJ VX\

'(17,),&%$7,21 2) 5(/(9%$17 5,6.6 $1' 23325781,7,(6

DELOLW\ DQG KXPDQ ULJKWYV

7$5*(76

JRU RXU PDULQH RSHUDWLRQV EHQWKLF PRQLWRULQJ LQ FRPELQDWLRQ ZLWK JRRG VLWLQJ
FRQGLWLRQV DQG RSHUDWLRQDO SUDFWLFHV LQFOXGLQJ IDODRZLGFIRBOALUDQFHITDWKFRXY RVXVOMPLQDEOH IHHG VRXUFLQ
RI RXU IDUPLQJ SUDFWLFHV ZKLFK UHGXFH LPSDFW DQG IDFLH LW D\ p\H4D BIHFRWHHE) RHIHG UDZ PDWHULDOV

VHDEHG EHWZHHQ SURGXFWLRQ F\FOHV :H WKHUHIRUH GR QEW FRQIV‘HQHHVVFDIQL}JD\BQIIlﬂ%PI&@é GHIRUHVWDWLRQ IUHH 3UF
DV D SHUPDQHQW VHD XVH FKDQJH

¥ Rl SDOP RLO LV FHUWLILHG 5632 RU HTXLYDOHQW

,Q RXU GLUHFW RSHUDWLRQV D SRWHQWLDO ULVN LV OLQNHG ZLWK FKDQJHV LQ UHJXODWLRQV IRU
I[IUHVKZDWHU DQG ODQG XVH FKDQJH DV H[SDQVLRQ RU QHZ3V§ROW SURGXFWLRQ RU

SURFHVVLQJ SODQWYV FRXOG UHTXLUH FRQYHUVLRQ RI ODQG B QG6R\HMKEZWWHUYD RUHHTXLYDOHQW FHUWLILHG

)RU XSVWUHDP DFWLYLWLHV WKH PDLQ ULVN LV ODQG XVH FKDQAP BB &'t PP A R¥YDWIRY BRBRWGFHUWLILHG

ZLWK VRXUFLQJ RI YHIHWDEOH

FRPPRG

LWLHV

IHHG UDZ PDWHULDOV &RQVLGHULQJ KLJK ULVN QDWXUDO

ERWK VR\ DQG SDOP RLO DUH IHHG LQJUHGLUHKYWe/ ZBOR\RH O QVRQW \GXMHIGFIV) BHKHGH DQG &DQDGD E\ RXU H[WHL
SURGXFWLRQ RSHUDWLRQV DV ZHOO DV XSVWUHDP E\ H[WHW®B RLUO ¥EDYRSFREHHURP FKUWLSRVEHRWUDHY VXFK DV WKH 5RXQGV
WUDQVLWLRQ ULVN IRU ORZL LQ WHUPV RI ILQDQFLDO LPS®5432D®Y ROV UHTERW H &R HU-RD 7RHS WAMWIHYUHIDWHG RU LGHQWLW\ SUH
UHJXODWLRQV LV PLWLJDWHG E\ VRXUFLQJ RQO\ FHUWLILHBUMRERWHERR % RWK RI RXU IHHG SODQWYV

DUH *OREDO *$3 DQG $6& FHUWLILHG



RRQWHQW KN QDWXUH LV NBEARZ WKIV TUDPHZRUN 2DV EH¥HBRDIWEHVVPHQWXPPDU\ [ SHIHUHQFHM $SSHOGL]

0,7,*$7,21 $&7,216

$V RXWOLQHG LQ RXU VXVWDLQDEOH IHHG SROLF\ ZH UHTXLUH

DUH $6& *OREDO *$3 RU %$3 FHUWLILHG E\ DQ DFFUHGLWHG FHU
ZH FROODERUDWH ZLWK VXSSOLHUV RI DJULFXOWXUDO UDZ PDW
JRRG DJULFXOWXUDO SUDFWLFHVY :H DOVR UHTXLUH WUDFHDE

&$6( 678"

R

ODQWLQJ

WHG WKH
FWDUHV RI QDWLYH
KH ,VOH RI 6N\H
VHYHUDO ILVK
WKH=-6FRWWLVK
UHDVH ZRRGODQG
RUHVWU\ 6WUDWHJ\
FKDQJH

QKRXVH JDV
HTXHVWUDWLRQ
KLV HYWLPDWHG
HTXHVWUDWH

HU WKH QH[W

$00 VR PXVW EH GHIRUHVWDWLRQ IUHH DQG FHUWLILHG DFFRUG
5RXQGWDEOH IRU UHVSRQVLEOH VR VWDQGDUGYVY RU WKHLU HTX
6R\D 6WDQGDUG 3DOP RLO LI XVHG PXVW FRPH IURP FHUWLILHG
5RXQGWDEOH RQ 6XVWDLQDEOH 3DOP 2LO 5632 RU HTXLYDOHQ
SROLF\ DQG VXVWDLQDEOH SURFXUHPHQW ZH DLP WR VXSSRUW
KHDOWK\ JRRG DJULFXOWXUDO SUDFWLFHY DQG SURGXFWLRQ

OVLGH ORZ ULGJH
QRUW -0O\LQJ ZLWKLC
FWLRQ $UHD 63$%$ =
DYHV SULPDULO\
%LUFK WKH

VRLO DQG ZDWHU
DW TXDOLW\ DQG

)] RYHUDOO EHQHILW
XUHV RI WKH 63% -




RRQWHQW KN QDWXUH LV NBEARZ WKIV TUDPHZRUN 2DV EH¥HBRDIWEHVVPHQWXPPDU\ [ SHIHUHQFHM $SSHOGL]

ODULQH UHVRXUFHYV

%\ RSHUDWLQJ LQ WKH PDULQH HQYLURQPHQW IDUPLQJ DQ DTXDWLF VSHFLHV DQG
GHSHQGLQJ RQ PDULQH VRXUFHV IRU IHHG LW LV FOHDU WKDW VXVWDLQDEOH XVH DQG
JRYHUQDQFH RI PDULQH UHVRXUFHV LV RI KLJK LPSRUWDQFH DQG D SULRULW\ WR ORZL

5LVN QDRHOQGLFDWRIWN W\ISSH VN WURISHUDW|I*REQ WD UYIBHW &65"

........................................ KRULIRG b e e
ODULQH |[,PSDFW |7UDQVLWILHRGLXP | 'LUHFW (
UHVRXUFHV ORQJ WHUP

8§SVWUH|pP

'(17,),&$7,21 2) 5(/(9$17 5,6.6 $1' 23325781,7,(6

,Q RXU GLUHFW RSHUDWLRQV ZH PXVW HQVXUH ZH GR QRW FDXVH DQ\ QHJDWLYH LPSDFW RQ

PDULQH ZLOGOLIH DQG ZLOG ILVK VSHFLHY WKHUH LV D UHSXWDWLRQDO ULVN FRQQHFWHG WR
HVFDSHG ILVK DQG WKHLU SRWHQWLDO LPSDFW RQ ZLOG VDOPRQ SRSXODWLRQV WKURXJK

JHQHWLF LQWURJUHVVLRQ 2SSRUWXQLWLHY DUH OLQNHG ZLWK FRQWLQXRXV LPSURYHPHQW
WRZDUGV RXU WDUJHWV RI ]JHUR HVFDSHVY DQG ZLOGOLIH PRUWDOLWLHYV WR VXSSRUW VXVWDLQDEOH

FRH[LVWHQFH RI DTXDFXOWXUH DQG WKH PDULQH HQYLURQPHQW

JRU ORZL ULVNV UHODWHG WR PDULQH UHVRXUFHV FRQQHFW WR VRXUFLQJ RI PDULQH UDZ
PDWHULDO LQ VDOPRQ IHHG %RWK ILVK PHDO )0 DQG ILVK RLO )2 DUH LPSRUWDQW VRXUFHYV

RI NH\ QXWULHQWY DQG KLJK TXDOLW\ IHHG LV HVVHQWLDO IRU HqJVXULQ/J WKH EHVW SRVVLEOH ILVK
= DI'—%LFEDISQ §|R (ahW (5| E\ VXSSRUWLQJ VXVWDLQ

KHDOWK DQG SHUIRUPDQFH 7KUHDWYV WR ZLOG ILVK VWRFENVIVE W

RYHUH[SORLWDWLRQ FRXOG OHDG WR UHGXFHG DYDLODELSLWPREVXEL BELK 9%"3 FEWFERUN WR GLYHUVLWY RXU RS\

UHVXOWLOJ LO ILODQFLDO ULVNY IRU ORZL LOJUHGLHQW GHSHOGHQF\ WKURXJK HPHUJLQJ IHHG UDZ PDW
RSSRUWXQLW\ IRU LQFUHDVHG VXVWDLQDEOH IHHG SURGXFW!|

TXDOLW\ FDQ DOVR UHVXOW LQ LPSURYHG )&5 UHVXOWLQJ LQ
DQG UHGXFHG UHOHDVH RI RUJDQLF VXEVWDQFHYV




RRQWHQW

‘KN QDWXUH LV INHBARZ WKIV IUDPHZRIUN ADV GHXIEQ BDIWEHYVPHQWXPPDU\

[CEHIHUHQFHN $SSH®GL]

32/,&< 7$5*(76
B2l & 2XU 6XVWDLQDEOH 6DOPRQ )HHG DQG (PHUJLQJ )HHG 5DZ ODWHULDOV SROLFLHV RXWOLQH WKH
)(El'ngE')-é?ZJ VWUDWHJI\ DQG UHTXLUHPHQWYV IRU VXVWDLQDEOH VRXUFLQJ RI PDULQH IHHG UDZ PDWHULDOV
ODWHULDOV 7$5%(7
t WUDFHDELOLW\ RI IHHG UDZ PDWHULDOV HYHU\ \HDU
t Rl PDULQH UDZ PDWHULDOV DUH FHUWLILHG 06& ODULQ7UXVW RU HTXLYDOHQW
HYHU\ \HDU
+ $FKLHYH DQ LQFOXVLRQ RI LQJUHGLHQWY IURP HPHUJLQJ IHHG UDZ
PDWHULDOV E\
3,6
$ )0 DQG )2 ODULQ7UXVW RU HTXLYDOHQW FHUWLILHG
1 WULPPLQJV
+ S5HFDSWXUHG ),)2
$ ))'5 IRU PHDO DQG RLO
¥ )&5
$ ,QFOXVLRQ RI HPHUJLQJ IHHG UDZ PDWHULDOV

ODULQH IHHG UDZ PDW
LMRXLLEHG..VXMWDNDI.QNDEQG

OLWLIJDWLQJ DFWLRQ

‘H FRQWLQXH WR DSSO\ RXW VRXUFLQJ
QRYHO IHHG UDZ PDWHULDOV WR IXUWK
PDULQH IHHG UDZ PDWHULDOV

SROLF\ D
HU UHGX

6LQFH WKH )LVK LQ )LVK RXW FRQFHSW ILUVW DURVH LQ
LPSURYHPHQWY KDYH EHHQ UHDOLVHG DFURVV WKH HQW
UHFDSWXUH RI )O )2 IURP IDUPHG ILVK WDNHV WKLV SUR

SAAE BEHEFESSWXUH ).)2 U),)2 D PHWULF WKDW PRUH

TQHW. XVH Rl )0 )2 ORZL LV DEOH WR UHFDSWXUH )2 DQC
IXWULWLRQ RSHUDWLRQV LQ 1RUZD\ DQG 3RODQG 7KL\
NLOQWR WKH JOREDO IXQOG RI PDULQH LQJUHGLHQWYV

))'5 IRUDJH ILVK GHSHQGHQF\ UDWLR WKH DPRXQW RI ZLOG FDXJKE/QEVA(S HGG gv}_ﬁiﬁ\lxﬁ_'Gd(Flek¥§% \%Vu) )@ ZDUHIOHFWLQJ D FOF

DQG ILVK RLO UHTXLUHG
)&5 IHHG FRQYHUVLRQ UDWLR
%RWK DUH FDOFXODWHG DFFRUGLQJ WR $6& PHWKRGRORJ\

NJ IHHG FRQVXPHG NJ ELRPDVYV JDLB

GYDQWDJH RI FLUFXODULW\ DQG HQVXULQJ WKDW DOO
XWLOL]HG



RRQWHQW KN QDWXUH LV NBEARZ WKIV TUDPHZRUN 2DV EH¥HBRDIWEHVVPHQWXPPDU\ [ SHIHUHQFHM $SSHOGL]

0,7,*$7,21 $&7,216

2XU PLWLJDWLRQ VWUDWHJI\ IRU SUHYHQWLQJ QHIJDWLYH LPSDFW RQ ZLOG VSHFLHV LQFOXGLQJ
SRSXODWLRQV RI PDULQH DQLPDOV DUH GHVFULEHG LQ WKH VHFWLRQ XQGHU ODQG IUHVKZDWHU
DQG RFHDQ XVH FKDQJH

$00 LQJUHGLHQWY XVHG LQ VDOPRQ IHHG VKDOO KDYH D WUDFHDELOLW\ VIVWHP LQ SODFH 2XU
PDULQH UDZ PDWHULDOV SURFHVVHG IURP ZKROH ILVK DUH VRXUFHG IURP VXSSOLHUV ZKR
DGKHUH WR UHVSRQVLEOH ILVKHU\ PDQDJHPHQW SUDFWLFHY DQG WKDW DUH FHUWLILHG DV
VXVWDLQDEOH 06& ODULQH 7UXVW VWDQGDUG RU VLPLODU RU SDUW RI )LVKHULHV ,PSURYHPHQW
SURMHFWYVY ),3V 1RQH RI RXU UDZ PDWHULDOV RULJLQDWH IURP LOOHJDO XQUHJXODWHG DQG
XQUHSRUWHG ,88 FDWFKHV RU IURP ILVK VSHFLHV FODVVLILHG DV HQGDQJHUHG RQ WKH
,QWHUQDWLRQDO 8QLRQ IRU WKH &RQVHUYDWLRQ RI 1DWXUH ,8&1 UHG OLVW

‘H DOVR ZRUN WR FRQWLQXRXVO\ LPSURYH WKH ILVK LQ ILVK RXW ),)2 UDWLR ZKLFK SURYLGHV
WKH DPRXQW RI NJ RI ZLOG ILVK H[FOXGLQJ WULPPLQJV LW WDNHV WR SURGXFH RQH NJ RI
VDOPRQ 7KH VSHFLHV XVHG LQ ILVK PHDO DQG ILVK RLO SURGXFWLRQ DUH IURP UHGXFWLRQ
ILVKHULHY DQG WULPPLQJV QRW XVHG IRU KXPDQ FRQVXPSWLRQ :H DUH DOVR GHGLFDWHG WR
LQFUHDVH WKH XVH RI ILVK WULPPLQJV WR SURGXFH ILVKPHDO DQG ILVK RLO LQ ERWK RXU
LQWHIJUDWHG IHHG SURGXFWLRQ DQG H[WHUQDOO\ VRXUFHG IHHG ORZL VXSSRUWY DQG FORVHO\
IROORZV WKH RQJRLQJ GHYHORSPHQW DQG WHVWLQJ RI QRYHO IHHG UDZ PDWHULDOV 7KLV LV WKH
FDVH IRU RLOV ULFK LQ 2PHJD DV ZHOO DV QRYHO SURWHLQ VRXUFHV IURP VXVWDLQDEOH
SURGXFWLRQ :LWKLQ WKLV VFRSH ZH LQFOXGH SURGXFWV GHULYHG IURP LQVHFWYVY DOFRKRO
IHUPHQWDWLRQ &2 FDSWXUH DQG IRUHVWU\




RRQWHQW

32/,&<
&RGH RI

&RQGXFW

KV QDWXUH LV NHARZ WK1V IUDPHZRUN 4DV GHNMERBIWEHVVPHQWXPPDU\ [ EHIHUHQFHNK $SSHAGL]

SHVSRQVLEOH VXSSO\ FKDLQ DQG KXPDBQ . &LIKWWE

+XPDQ ULJKWV DUH DW WKH FRUH RI D VXVWDLQDEOH EXVLYHVEXPP @ H- I W & ROWFE RO AMNYHY RXU FRPPLWPHQWYV VF
FDQ RQO\ IORXULVK LQ VRFLHWLHV ZKHUH KXPDQ ULJKWV &M K KXW R RWH 3 KOG DRy EEPWHEP QRGDUG IRU HWKLFDO EXVLC
+XPDQ ULJKWV DQG ELRGLYHUVLW\ DUH VWURQJO\ FRQQHF\ﬁgi*(\?V KHDOWK\ HFRV\VWHPV DQG

WKULYLQJ ELRGLYHUVLW\ KDYH EHHQ UHFRJQL]HG DV SUHU LVLWHY IRU DFKLHYLQJ WKH

VXVWDLQDEOH GHYHORSPHQW JRDOV (6*V DQG HQVXULQJ K X{P D)@ Q@ JAKRP\E O L DXQFFHIQZUWKKWKH &RGH RI & RQGXFW E\ HPSO!
LQFOXGH DFFHVV WR KHDOWK\ HFRVIVWHP VHUYLFHV SURYLGEQJ IRK| BO\Slsfo QG Vi MORRKH B MWD Y LURQPHQWDO DQG VR
DQG FOHDQ HQYLURQPHQWY IRRG PHGLFLQHV FOHDQ DLU DQG ZDWHU %LRGLYHUVLW\

GHJUDGDWLRQ DQG KDELWDW ORVV DUH WKHUHIRUH DOVR VBKEHDWV WR KXPDQ ULJKWV

t RI HPSOR\HHVY WUDLQHG DQG WHVWHG RQ &R&
5LVN QDRHQGLFDVBRUN W\BHLVN WL 2SHUDWLRQ) WDUPJEHW | &65"
KRULIRQ ¥ VXSSOLHUV H[SRVHG WR HQYLURQPHQWDO DQG VRFLDO

[SHVSRQV[LPGBFW 7UDQVLWAR@LXP [‘LuHFw [ | [ ¢
VXSSO\ FKDLQ ORQJ WHUP

DQG KXPPOQ 8SVWUHDI|P
ULJKWYV 'RZQVWUHDP

'(17,),8&%$7,21 2) 5(/(9%$17 5,6.6 $1' 23325781,7,(6

%LRGLYHUVLW\ GHJUDGDWLRQ WKUHDWHQV WKH RYHUDUFKLQJ JRDO RI HQVXULQJ KXPDQ ULJKWYV
7KLV LV D ULVN WR ORZL RQ VHYHUDO OHYHOV FRQVLGHULQJ FRPPHUFLDO DQG OHJLVODWLYH
FRQVHTXHQFHV WKDW PLJKW LPSDFW RXU GLUHFW SURGXFWLRQ VXSSO\ FKDLQ UHSXWDWLRQ

DQG SRWHQWLDO IRU VXVWDLQDEOH JURZWK 6XSSRUWLQJ WKH *%) WDUJHWYV DQG JRDOV WR KDOW
DQG UHYHUVH ELRGLYHUVLW\ GHJUDGDWLRQ DQG HQVXUH VXVWDLQDEOH QDWXUH WKHUHE\ DOVR
EHFRPHV DQ RSSRUWXQLW\ 1DPHO\ WKH RSSRUWXQLW\ WR VXSSRUW KXPDQ ULJKWV VR WKDW
ERWK SHRSOH DQG RXU LQGXVWU\ FDQ IORXULVK WRIJHWKHU ZLWK QDWXUH LQ WKH IXWXUH



RRQWHQW KV OQDWXUH LV NEARZ WKIV TUDPHZRUN 4DV GEH¥MEABDSWEHVVPHQWXPPDU\ [ EHIHUHQFHN $SSHOGL]

0,7,*$7,21 $&7,216

2XU FRPPLWPHQW WR KXPDQ ULJKWV LQ RXU RSHUDWLRQV DV ZHOO DV RXU VXSSO\ FKDLQ LV
*XPDQ SLIKWV oG LQ FORVH FROODERUDWLRQ ZLWK RXU YLVLRQ /HDGLQJ WKH %OXH 5HYROXWLRQ RXU
6XVWDLQDELOLMRRORNRARRNEBREW DQG WKH EXVLQHVV VWUDWHJ\ DV D
ZKROH 2XU KXPDQ ULJKWV FRPPLWPHQW WR SUHYHQW PLWLJDWH DQG UHPHG\ DGYHUVH
KXPDQ ULJKW LPSDFWV LV H[SUHVVHG LQ RXU &RGH RI &RQGXFW IRU HWKLFDO EXVLQHVV
FRQGXFW JOREDO SROLFLHV SURFHGXUHV DQG SXEOLF FRPPXQLFDWLRQ 2XU &RGH RI
FRQGXFW DQG +XPDQ 5LJKWV SULQFLSOHYV DUH LQFRUSRUDWHG LQWR SROLFLHV DQG
FRQWUDFWXDO WHUPV LQWHUQDOO\ DV ZHOO DV ZLWK H[WHUQDO VXSSOLHUV

32/,&<

ORZL LPSOHPHQWHRD RXAI 1KWV SURIUZRWK WKH LQWHQWLRQ WR SURYLGH
LQVLJKW LQWR ORZL-V FRPPLWPHQW DQG DSSURDFK WR VHFXUH IXQGDPHQWDO +XPDQ ULJKWYV
DQG GHFHQW ZRUNLQJ FRQGLWLRQV LQ FRQQHFWLRQ WR RXU EXVLQHVV

JRU VXSSO\ FKDLQ ZH KDYH GHYHORSHG DQG FRQWLQXH WR LPSURYH RXU JOREDO VXSSOLHU
UHODWLRQVKLS PDQDJHPHQW V\VWHP 7KH VIVWHP SURYLGHV WKH IUDPHZRUN IRU RXU +XPDQ
ULJKWV GXH GLOLJHQFH SURFHVV ZKHUH DOO VXSSOLHUV KDYH EHHQ DVVHVVHG DQG SURYLGHYV
YDOXDEOH GDWD RQ RXU VXSSO\ FKDLQ SHUIRUPDQFH DQG FRPSOLDQFH 7KLV IRUPV WKH

EDVLV IRU UHSRUWLQJ PLWLJDWLRQ DQG UHPHG\ OHDUQLQJ DQG GHFLVLRQ PDNLQJ LQ UHODWLRQ
ZLWK RXU VXSSO\ FKDLQ DQG RWKHU VWDNHKROGHUV




RRQWHQW KV OQDWXUH LV NEARZ WKIV TUDPHZRUN 4DV EHVMERBDSWEHYVVPHQWXPPDU\ [ EHIHUHQFHN $SSHOGL]

6 XPPDU\

¥ ORZL GHSHQGYV RQ KHDOWK\ ELRGLYHUVLW\ DIQGRAOWKUHMHMG/ RDWXUH UHODWHG ULVNV DQG R
SURGXFH KHDOWK\ QXWULWLRXV VDOPRQ LQ V\LIQI-H:R‘WISIRUDWHG LQ RXU %OXH 5HYROXWLRQ

VWDL%DELOLW\ SURJUDPV DQG WDUJHWYV
¥ )RRG IURP WKH RFHDQ LV SDUW RI WKH VROXWLRQ WR SUHYH

ELRGLYHUVLW\ ORVV WKURXJK ¥ '"H PRQLWRU DQG UHSRUW RQ RXU SURJUHVYV
WDUJHWYV WR UHGXFH RU SUHYHQW QHJDWLY

/IRZ FOLPDWH IRRWSULQW
LPSDFWV DQG UHDOL]H QDWXUH UHODWHG R

/JRZ ITUHVKZDWHU FRQVXPSWLRQ
$+ 'H LQYHVW LQ WHFKQRORJ\ DQG VROXWLRQ\

/JRZ ODQG XVH
HILLFLHQF\ DOG SUHYHQW QHJDWLYH QDWXU
/JRZ IHHG FRQYHUVLRQ UDWLR L H KLJK IHHG HIILCFLHQ

'"HIRUHVWDWLRQ IUHH YHJHWDEOH IHHG EQURAGHRIWIHY ZLWK RXU VXSSOV FKDLQ WKUF
6XVWDLODEOH FHUWLILFDWLRQV GXH GLOLJHQFH SURFHVV DVVHVVLQJ ELRGL
IUHVKZDWHU ULVNV

O 00 0 0 0 o0

+f 1DWXUH UHODWHG ULVN DQG LPSDFW DVVHVVPHQWY DUH LQWHJUDWHG
LQ WKH ORZL ZD\ RI ZRUNLQJ DQG DUH JRYHUQHG WKURXJK
QDWLRQDO UHIJXODWLRQV LQWHUQDO SROLFLHV DQG UHFRJQL]HG
YROXQWDU\ FHUWLILFDWLRQ SURJUDPYV




LRQWHQW LK\ QDWXUH LV NEARZ WKIV IUDPHZRUN 2DV GHMEABDIWEVYVPHQUWXxPPbDU\ [ SHIHUHQFHM $SSHOGL]

SHIHUHQFHYV

3% (6 *OREDO DVVHVVPHQW UHSRUW LQ ELRGLYHUVLW({8DQG HERWPMWWLHM VEBUYLFHYV

Rl WKH ,QWHUJRYHUQPHQWDO 6FLHQFH 3ROLF\ 30DWIRUP 7:7 "XU
(FRVA\VWHP 6HUONWESNY JHQRGR RUI UHFRUGV *HSKDUW - $ +HQULNVVRQ 3 -* 3DUNHU 5:5 HW DO
7KH 6WRFNKROP 5HVLOLHQFH &HQWHU 30DQHWDU\ %RXQGIERUJ.H—D/QFH Rl EOXH IRRGV 1DWXUH 2

IKWWSV Z7Z7Z VWRENKROPUHVI Ol HOFH RUJ UHVHDUFK SODQWMDE 21D ¥ vV V

5LFKDUGVRQ HW DO (DUWK EH\RQG VL[ Rl QLQH SODQHWDU\ EBX®GDRYHHVW\ 5LVN )LOWHU

6FLHQFH $GYDQ HWDU\ E \ \ LQIRUP LQYHV\
[6EILHQFEH $GYDQFHV 2FHDQ 3DQHO 7KH 2FHDQ DV D 6ROXWLRQ WR &OLPD
81 *OREDO %LRGLYHUVLWLYQPPEZRRQWUHDO *OREDO ZKkH 2EFHDQ DV D 6ROXWIRQ WR &QIPDWH &KDQUH 8SGDW
%I RGILYHUWVI W\ )IIDPH7RIIN _ R1(? 81 (QYLURQPHQW 3URJL|$IEAELI:E_Q_LF_I:LUQ 3DQHO

7KH (XURSHDQ &RPPLVVLRQ 7THEKER UHREH DD OUHHQ 5, $TXHGXFW :DWHUKSNWIS\EW DDA/ ZUL RIIJ DTXHGXFV
[HDO (XURSHDQ &RPPIVVIIRQ HXURSD HX 'RUOG :LOGOLIH )RXQGDWLRQ ) DV EHQD QW VK H D i WWR §
(XURSHDQ &RPLVVLRQ (8 %LRGLYHUVLW\ VWUDWHJI\ IRLCIDEWY DERXW EHHV _ ::)
IKWWSV HQYI IIRQPHQW HE HXURSD HX VWUDWHD\ ELRGLYHéJdﬂ_WHdWQWW#é\/ SﬁH(%YLURQPHQW 3URJUDPPH 81(3
71)" 5HFRPPHQGDWLRQV RI WKH 7DVNIRUFH RQ 1DWXU B QG EDWE IGY HUQDLQ\WRL BEXPOHY BDIKWY DQG %I RGLYHUVLW\

"LVFORGHERPPHQGDWI RQVBRIBWKHRBZDIVNIRUFHBRQBIDWXAHNMVDIHY  81(3 81 (QYIURQPIHQW 3URJUDPPH
WHODWHGR)I QDQFEIDOR'IVEORVXIIHVREHSWHPEHUB SGlI WQIG JOREDO




RRQWHQW

KV QDWXUH LV NHARZ WK1V IUDPHZRUN ADV GHNMER®DIWEVVPHQWXPPDU\ [ EHIHUHQFHM _$SSHAGL]

$SSHQGL]

$33(1',;

ORZL EHQFKPDUNLQJ RI WKH WDUJHWYVY VHW LQ WKH *OREDO %LRGLYHUVLW\ J)UDPHZRUN *%)
WR EH DFKLHYHG E\ DQG EH\RQG WR VDIHJXDUG DQG VXVWDLQDEO\ XVH ELRGLYHUVLW\
$33(1',;

ORZL VLWHY ORFDWHG LQ SURWHFWHG DUHDV RU DUHDV RI KLJK ELRGLYHUVLW\ YDOXH DQG WKHLU
UHDOPV ELRPHV DV SHU '"HFHPEHU VW

$33(1',;

&RPSOHWH OLVW RI GLUHFW LPSDFW DQG GHSHQGHQF\ ZHLJKWLQJV I|IRU WKH ILVKLQJ DQG
DTXDFXOWXUH VHFWRU IURP WKH ::) %LRGLYHUVLW\ 5LVN J)LOWHU WRRO

$33(1',;

6FHQDULR DQDO\VLV XVHG WR H[SORUH WKH UHVLOLHQFH DQG SRWHQWLDO RI ORZL:V VWUDWHJ\ WR
QDWXUH UHODWHG ULVNY DQG RSSRUWXQLWLHY IRFXVLQJ RQ FOLPDWH ZDWHU DQG EHQWKLF
LPSDFW



RRQWHQW

KV QDWXUH LV NHARZ WK1V IUDPHZRUN ADV GHNMER®DIWEVVPHQWXPPDU\ [ EHIHUHQFHM _$SSHAGL]

$33(1°

ORZL EHQFKPDUNLQJ RI WKH WDUJHWYV VHW LQ WKH *OREDO %LRGLYHUVLW\ )UDPHZRUN *%) WR EH DFKLHYHG

E\ DQG EH\RQG WR VDIHJXDUG DQG VXVWDLQDEO\ XVH ELRGLYHUVLW\

“0%) 7$5%(7 02:, %(1&+0$5.
(QVXUH WKDW DOO DUHDV DUH XQGHU SDUWLFLSDWRWNGQWHJIJUDWHG E GLYHUVLW\
LQFOXVLYH VSDWLDO SODQQLQJ DQG RU HIIHFV'éYH PD%DJHPHQ u VVH
DGGUHVVLQJ ODQG DQG VHD XVH FKDQJH WR E Qﬁ QV\QHP}&WBU H[SDQVLRQY UHTXLUH UHJXODWRUL DSSURYDO
ELRGLYHUVLW\ LPSRUWDQFH LQFOXGLQJ HFRV|PW&RP ¥ RIARLWK WIB REWELFHE HQJDJH ZLWK FREPXQLWLHY DQG ,QGLJHQRXYV
LQWHJULW\ FORVH WR JHUR E\ ZKLOH UHvsﬁl'E\N‘L"éJ KRB, M\P\Hl L%b EX4PV LPSDFWHG WKURXJK RXU EXVLQHVV WR VKDUH

WKH UHVXOWVY Rl HOYLURQPHQ DO LPSDFWV DYVHVVPHQWY DQG PHDVXUHPHQWYV

SHRSOHVY DQG ORFDO FRPPXQLWLHYV
DV ZHOO DV RSHQO\ GLVFXVV RXWFRPHVY DOWHUQDWLYHV DQG VROXWLRQV

(QVXUH WKDW E\ DW OHDVW SHU FHQW RI [BOHD@H3 GHJUDGHG

WHUUHVWULDO LQODQG ZDWHU DQG FRDVWDO| DQG PDULQH HFRV\VWHP PULL xRSl
HITHFWLYH UHVWRUDWLRQ LQ RUGHU WR HQKDRHFH EIFERNVURYY HB (5 EE/% PV:/_\,R BRSSP R FXPXODWLYH LPSDFW RQ WKH

IXQFWLRQV DQG VHUYLFHV HFRORJLFDO LQWH 5':'\59"\’56'5; RROOHEWNE W\ ZH RSHUDWH

(QUXUH DQG HQDEOH WKDW E\ DW OHDVW  |SsHOW JFOHHGV RI WHUUHVWULDO LQODQG
ZDWHU DQG Rl FRDVWDO DQG PDULQH DUHDV -IVSH LDOO\ DUHDV Rl SDUWLF
LPSRUWDQFH IRU ELRGLYHUVLW\ DQG HFRV\VW PR é’Q/ﬂUF\?@FW\W’b’U%QG SRR WLRQ DUHDV KDYH EHHQ

HIIHFWLYHO\ FRQVHUYHG DQG PDQDJHG WKURXJWQNZH?Q)’R% [5: RU VEN DO SREBEY DeDED S

UHSUHVHQWDWLYH ZHOO FRQQHFWHG DQG HTXLWDEO\ JRYHUQHG V\VWHPV RI
SURWHFWHG DUHDV DQG RWKHU HIIHFWLYH DUHD EDVHG FRQVHUYDWLRQ
PHDVXUHV UHFRJQL]JLQJ LQGLIJHQRXV DQG WUDGLWLRQDO WHUULWRULHYV ZKHUH
DSSOLFDEOH DQG LQWHJUDWHG LQWR ZLGHU DQGVFDSHY VHDVFDSHV DQG WKH
RFHDQ ZKLOH HQVXULQJ WKDW DQ\ VXVWDLQDEOH XVH ZKHUH DSSURSULDWH LQ
VXFK DUHDV LV IXOO\ FRQVLVWHQW ZLWK FRQYHUYDWLRQ RXWFRPHV UHFRJQL]JLQJ
DQG UHVSHFWLQJ WKH ULJKWV RI LOQOGLJHQRXV |[SHRSOHV DQG ORFDO FRPPXQLWLHYV
LQFOXGLQJ RYHU WKHLU WUDGLWLRQDO WHUULWRULHYV




[ERQWHQW KU QDWXUH LV NEARZ WKIV ITUDPHZRUN 2DV GHWMEABIWEVVPHQWXPPDU\ [ EHIHUHQFHM SSSHOGL|

$33(1"

*06) 7$5*(7 02:, %(1&+0$5.

(QVXUH XUJHQW PDQDJHPHQW DFWLRQV WR KD|G\W LKXOMBQ LQGXFHG H[WLQFWLRQ

RI NQRZQ WKUHDWHQHG VSHFLHV DQG IRU WKH|UHERYHU\ DOG FRAVHUYDWLR
VSHFLHV LQ SDUWLFXODU WKUHDWHQHG VSHFLAYYW&RAY PLV mﬁ@\o& ERE PLWLIDWLQJ DEWLRQV HQVXUH PHDVXUHV DUH LQ

HIWLQFWLRQ ULVN DV ZHOO DV WR PDLQWDLQ Dsdzd)EJH\WAPR 'r’i WVPQFZ(,LW\}U\AFQWHUDFWLRQV IURP WDNLQJ SODFH
ZLWKLQ DQG EHWZHHQ SRSXODWLRQV RI QDWLYMYX2e8EHdL 5&(#) HW Y ¢ IHUR ZLOGOLIH LQWHUDFWLRQV ZLWK ELUGYV DQG
VSHFLHV WR PDLQWDLQ WKHLU DGDSWLYH SRWH WLPdDd)VLb‘Pd’W&*Ld}‘%W(YJ%%FWHQZULR/\W'UDWH

DQG H[ VLWX FRQVHUYDWLRQ DQG VXVWDLQDE®QH PDQDJHPHQW SUDFWLFHV DQG
HITHFWLYHO\ PDQDJH KXPDQ ZLOGOLIH LQWHUD[FWLRQV WR PLQLPL]H KXPDQ
ZLOGOLIH FRQIOLFW IRU FRH[LVWHQFH

(QVXUH WKDW WKH XVH KDUYHVWLQJ DQG WUD|GRW I 790 FSEGHHV LV VXVWDLQDEOH
VDIH DQG OHJDO SUHYHQWLQJ RYHUH[SORLWDWLR LQLPL]LQJ LPSDFWV

QRQ WDUJHW VSHFLHV DQG HFRV\VWHPV DQG Lg%;(?FL6F Q/NDQ|P§'§W HJtV
VSLOO RYHU DSSO\LQJ WKH HERV\VWHP DSSURDFK ZKLOH UHVSHFWLQJ DQG
SURWHFWLQJ FXVWRPDU\ VXVWDLQDEOH XVH E\ LQGLJHQRXV SHRSOHV DQG ORFDO
FRPPXQLWLHV

(OLPLQDWH PLQLPL]JH UHGXFH DQG RU PLWLJIDWBIMWRHGPSDFWYV RI LQYDVLYH

DOLHQ VSHFLHV RQ ELRGLYHUVLW\ DQG HFRV\VWHP VHUYLEHY E\ LGHL&WLI\L%VJ DQG
PDQDJLQJ SDWKZD\V RI WKH LOWURGXFWLRQ R| DYl ¥ RITSWODQWLF VDlOPRQ RQ &KLOH DQG &DQDGD KDV

WKH LOQOWURGXFWLRQ DQG HVWDEOLVKPHQW RI S'Ui*?z% \Vt'gyﬁ\ﬂ\%ﬁ'-lﬂ@ﬁ%'-FQIQIQLHPQG KLVWRULFDOOV WKHUH KDYH EHHQ 1HZ
UHGXFLQJ WKH UDWHV RI LQWURGXFWLRQ DQG |HWME EHLW LESAR WY A REGRBBOHYPWLRQV LQ WKHVH %8V

SRWHQWLDO LQYDVLYH DOLHQ VSHFLHV E\ DW OQHDVW SHUFHQW E\
HUDGLFDWLQJ RU FRQWUROOLQJ LQYDVLYH DOLHQ VSHFLHVY HVSHFLDOO\ LQ SULRULW\
VLWHV VXFK DV LVODQGV

5HGXFH SROOXWLRQ ULVNV DQG WKH QHIJDWLYHS$SIOASDHSE RI SROOXWLRQ IURP DOO

VRXUFHV E\ WR OHYHOV WKDW DUH QRW K[)UPIXO WR ELRGLYHUVLW\ DOG

HFRV\WWHP IXQFWLRQV DQG VHUYLFHV FRQVLG IQBE E;('?)%‘WEIYF VI—ﬁPHYIﬂNY?DQG PRQLWRULQJ | Q SODFH WR SUHYHQW

LQFOXGLQJ UHGXFLQJ H[FHVV QXWULHQWV oRY®W{ gt VL'HchSVPVH @ KR 'ﬂH\FWGXH WRIH[FHVV RUJDQLF QXWULHQWV IURP

KDOI LOFOXGLQJ WKURXJK PRUH HIILFLHQW Qx'vptﬁ_ ?5 RUNIWB( Q%UH UHVSRRVLEOH PDQDJHPHQW Rl ZDVWH
5 D R"z Ve o LPLFURELD|O XVH DQG RSWLPL]H IHHGLQJ

WKH RYHUDOO ULVN IURP SHVWLFLGHV DQG KLJ&k&EF

OHDVW KDOI LQFOXGLQJ WKURXJK LQWHJUDWH GSSHATW 1o DPIQ&H WF'%%V(%%J\F? EE LA EE Y RWLQJ JRRG DJULFXOWXUDO
VFLHOFH WDNLQJ LQWR DFFRXQW IRRG VHFxULWVYBB¥LEEVHAR BRRYcUH HYEPEB TRV XSSO FKDLQ

SUHYHQWLQJ UHGXFLQJ DQG ZRUNLQJ WRZDUGV HOLPLQDWLQJ SODVWLF

SROOXWLRQ
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$33(1"

*06) 7$5*(7 02:, %(1&+0$5.
OLQLPL]H WKH LPSDFW RI FOLPDWH FKDQJH DQGSROARHRE ®FLGLILFDWLRQ RQ

ELRGLYHUVLW\ DQG LQFUHDVH LWV UHVLOLHQFH WKURXJK PLWLJIJDWLR DGDSWDW

DQG GLVDVWHU ULVN UHGXFWLRQ DFWLRQV LQ@&)B&%&NWF&Q Y SIWERRMHT MEPR&Q "9 FOLPDWH 1ULHQGOV 0RZL KDV VHW 6FLHQFH
VROXWLRQ DQG RU HFRV\VWHP EDVHG DSSURDHKIRAY HAa /8 Y BIW%Y BR) fLVVLRQ UHEGXFWLRQ ZKHLFK DUH LPSOHPHQWHG LQ RXU

QHIJDWLYH DQG IRVWHULQJ SRVLWLYH LPSDFWV, R(?LFPoq_"ﬁ‘HvVl—'?% V\R%ﬁ VXVWDLQDELOLW\ SURJUDP IRU FOLPDWH FKDQJH ZLWK
ELRGLYHUVLWA VWUDWHILF WDUJHWV IRU GHYHORSPHQW LQYHVWPHQW DQG DGDSWDWLRQ WR

UHDFK RXU WDUJHWYV 7HFKQLFDO VWDQGDUGY [DUH LQ SODFH WR HQVXUH WKH XVH RI
UHVLOLHQFH HTXLSPHQW DW RXU VLWHYV

(QVXUH WKDW WKH PDQDJHPHQW DQG XVH RI ZlQBW BBBICH\F DEIGHY XVWDLQDEOH

WKHUHE\ SURYLGLQJ VRFLDO HFRQRPLF DQG HQYLURQPHQWDO EHOHILWY IRU _
SHRSOH HVSHFLDOO\ WKRVH LQ YXOQHUDEOH VPR DWRRIVIE FRWREVAG KyWFLHY (LOG SHODJLF ILVK XVHG IRU ILVK PHDO

GHSHQGHQW RQ ELRGLYHUVLW\ LOFOXGLQJ WKEFPRE RV AT A RE WHINRMRPEOY VRXUKHG
EDVHG DFWLYLWLHV SURGXFWV DQG VHUYLFH\| WKDW HQKDQFH ELRGLYHUVLW\ DQG
SURWHFWLQJ DQG HQFRXUDJLQJ FXVWRPDU\ VXVWDLQDEOH XVH E\ LQGLJHQRXV

SHRSOHV DQG ORFDO FRPPXQLWLHV

(QVXUH WKDW DUHDV XQGHU DJULFXOWXUH DTXDFXIQWMEUH ILVKHULHY DQG IRUHVWU\

DUH PDQDJHG VXVWDLQDEO\ LQ SDUWLFXODU VKURXJK WK H VXVWDLQ%DEOH XVH RI
ELRGLYHUVLW\ LQFOXGLQJ WKURXJK D VXEVWE% Q_\Q%Lbhh\b\\/ﬁv IQI—P%%ngLq: WHRchQW SERD T XD FXOWXUH DUHDV WKURXJK

RI ELRGLYHUVLW\ IULHQGO\ SUDFWLFHV VXFK D QB&hEdﬂ"i QBRI L WEAREIRE OHPHQWDWLRQ RI VXVWDLQDELOLWA
DJURHFRORJLFDO DQG RWKHU LQQRYDWLYH DSBYRBERKHY FRQW DT E \)vLLd:PWhR\)@K%\ LA YROXQWDUY VXVWDLQDELOLWA
UHVLOLHQFH DQG ORQJ WHUP HIILFLHQF\ DQG ELEHHWH—"\N’LFH\%L\RFQ WKR@RD

SURGXFWLRQ VI\VWHPV DQG WR IRRG VHFXULW\| FRQVHUYLQJ DQG UHVWRULQJ
ELRGLYHUVLW\ DQG PDLQWDLQLQJ QDWXUH-V FRQWULEXWLRQV WR SHRSOH LQFOXGLQJ
HFRV\VWHP IXQFWLRQV DQG VHUYLFHV

5HVWRUH PDLQWDLQ DQG HQKDQFH QDWXUH .V |BROQWQHEXWLRQV WR SHRSOH
LQFOXGLQJ HFR VAVWHP IXQFWLRQV DQG VHUYLFHY VXEK DY UHIXODWLRQ RI D
ZDWHU DQG FOLPDWH VRLO KHDOWK SROOLQ[)%\?Wzd% s UHSEAW PP H
ULVN DV ZHOO DV SURWHFWLRQ IURP QDWXUDO®HKIYLBEY W

QDWXUH EDVHG VROXWLRQV DQG HFRV\VWHP EDYRVKSsDRPY EHFYRY WRHQ
EHQHILW RI DOO SHRSOH DQG QDWXUH BLULEL el SO DY

U
FﬁPSDVVHV RXU VWUDWHJ\ WDUJHWYV DQG

g IKPSDFWV RQ® QDWXUH DQG DYRLG FRQWULEXWLQJ
UH DQG HFRV\VIWHP GHJUDGDWLRQ ERWK LQ RXU
V XS DQG GRZQVWUHDP DFWLYLWLHYV

va
<

O
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‘KN QDWXUH LV INHBARZ WKIV IUDPHZRIUN ADV GHXYEQABDINWEYVPHQWXPPDU\
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*06) 7$5*(7

6LJQLILFDQWO\ LQFUHDVH WKH DUHD DQG TXDO
WR DQG EHQHILWY IURP JUHHQ DQG EOXH VSD
SRSXODWHG DUHDV VXVWDLQDEO\ E\ PDLQVWU
VXVWDLQDEOH XVH RI ELRGLYHUVLW\ DQG HQV
SODQQLQJ HQKDQFLQJ QDWLYH ELRGLYHUVLW\
LQWHJULW\ DQG LPSURYLQJ KXPDQ KHDOWK D
WR QDWXUH DQG FRQWULEXWLQJ WR LQFOXVLY
DQG WKH SURYLVLRQ RI HFRV\VWHP IXQFWLRQV

02:, %(1&+0$5.

1R WDIDSSS BR PREGMW LY LW\ R
EHV LQ XUEDQ DQG GHQVHO\
HDPLQJ WKH FRQVHUYDWLRQ DQG

XUH ELRGLYHUVLW\ LQFOXVLYH XUEDQ
HFRORJLFDO FRQQHFWLYLW\ DQG

G ZHOO EHLQJ DQG FRQQHFWLRQ

H DQG VXVWDLQDEOH XUEDQL]DWLRQ

DQG VHUYLFHV

DFFHVV

7DNH HIITHFWLYH OHJDO SROLF\ DGPLQLVWUDW
PHDVXUHV DW DOO OHYHOV DV DSSURSULDWH
VKDULQJ RI EHQHILWY WKDW DULVH IURP WKH X
DQG IURP GLJLWDO VHTXHQFH LQIRUPDWLRQ R(
WUDGLWLRQDO NQRZOHGJH DVVRFLDWHG ZLWK
IDFLOLWDWLQJ DSSURSULDWH DFFHVV WR JHQH
IDFLOLWDWLQJ D VLIQLILFDQW LQFUHDVH RI W
ZLWK DSSOLFDEOH LQWHU QDWLRQDO DFFHVV [

LRMW DSS FIDFCEFAMW\ EXLOGLQJ

WR HQVXUH WKH IDLU DQG HTXLWDEOH
WLOL]DWLRQ RI JHQHWLF UHVRXUFHV
JHQHWLF UHVRXUFHV DV ZHOO DV
JHQHWLF UHVRXUFHV DQG

WLF UHVRXUFHV DQG E\

H EHQHILWY VKDUHG LQ DFFRUGDQFH
QG EHQHILW VKDULQJ LQVWUXPHQWYV

CsHIHUHQFHM $SSHOGL]

(QVXUH WKH IXO0 LQWHJUDWLRQ RI ELRGLYHU
SROLFLHV UHJXODWLRQV SODQQLQJ DQG GHY
HUDGLFDWLRQ VWUDWHJILHY VWUDWHJILF HQYL
HQYLURQPHQWDO LPSDFW DVVHVVPHQWYV DQG

DFFRXQWLQJ
VHFWRUV LQ SDUWLFXODU WKRVH ZLWK VLJQLI

SURJUHVVLYHO\ DOLJQLQJ DOO UHOHYDQW SXE|J]
DQG ILQDQFLDO IORZV ZLWK WKH JRDOV DQG WPUSH

ZLWKLQ DQG DFURVYV DOO OHYHOM

BWLDEOHGLWY PXOWLSOH YDOXHV LQWR

SPHOW SURFHVVHV SRYHUW)\
% 6%%\4%&5’?\) D KHDYLO\ UHJXODW
pd—lwq_'Q MMA l§(9UHQW XVH RI QDW
\yequdzc\j\l DVVHVVPH(

QI\_/\N\WR RSHUDWH

§3vWbeanel ot
H

JUDWLRQ RI ELRG

HG VHFWRU LQ WHUPV RI
XUDO UHVRXUFHVY DQG ELRGLYHUVLW\
WV DQG PRQLWRULQJ DUH EDVLF

2XU FRPPLWPHQW WR EH
FHUWLILFDWLRQ VWDQGDUGYV DOVR
LYHUVLW\ YDOXHY DQG UHTXLUHPHQWYV




HQDEOH EXVLQHVV DQG LQ SDUWLFXODU WR H
WUDQVQDWLRQDO FRPSDQLHV DQG ILQDQFLDO

D 5HJXODUO\ PRQLWRU DVVHVV DQG WUDQVS
GHSHQGHQFLHV DQG LPSDFWV RQ ELRGLYHUVL
IRU DOO ODUJH DV ZHOO DV WUDQVQDWLRQDO
DORQJ WKHLU RSHUDWLRQV VXSSO\ DQG YDOX

E 3URYLGH LQIRUPDWLRQ QHHGHG WR FRQVXP
FRQVXPSWLRQ SDWWHUQV

F 5HSRUW RQ FRPSOLDQFH ZLWK DFFHVV DQG
DQG PHDVXUHV DV DSSOLFDEOH

LQ RUGHU WR SURJUHVVLYHO\ UHGXFH QHJDWL
LQFUHDVH SRVLWLYH LPSDFWV UHGXFH ELRGL
DQG ILQDQFLDO LQVWLWXWLRQV DQG SURPRW

SDANALLIIIAN. DI _ClIDC CAAML DO

ELRGLYHUVLW\ DV GHVFULEHG LQ SRLQW D F

ORZL KDV VHYHUDO SROLFLHVY DOUHDG\ LPSOHP

RRQWHQW KV QDWXUH LVINBARZ WKIV TUDPHZRUN 2DV EH¥BADMSWEVVPHQWXPPDU\ [ SHIHUHQFHM S§SSHOGL]
$33(1"
*06) 7$5%(7 02:, %(1&+08$5.
7DNH OHJDO DGPLQLVWUDWLYH RU SROLF\ PHD $OLJQHG

HQWHG ZKLFK DUH DOLJQHG ZLWK

(QVXUH WKDW SHRSOH DUH HQFRXUDJHG DQG H
FRQVXPSWLRQ FKRLFHV LQFOXGLQJ E\ HVWDEO
OHJLVODWLYH RU UHJXODWRU\ IUDPH ZRUNV L
WR UHOHYDQW DQG DFFXUDWH LQIRUPDWLRQ D
UHGXFH WKH JOREDO IRRWSULQW RI FRQVXPS
KDOYH JOREDO IRRG ZDVWH VLJQLILFDQWO\ UH
VXEVWDQWLDOO\ UHGXFH ZDVWH JHQHUDWLRQ
ZHOO LQ KDUPRQ\ ZLWK ORWKHU (DUWK

GDEOGKBGWR PDNH VXVWDLQDEOH
| VKLQJ VXSSRUWLYH SROLF\
i bROAPWRQ SODQ 2K

3%>EHz 9%x‘ﬁ’5\'ﬂvﬁyﬁ‘bxﬁ
F%L{WDQFH DQG EHQHIL

GEYW Vy
(@ MBS G FRQVXPSWLRQ
EM%W %W%WLE%%%&"H FIXDI

LQ RUGHU

IRU DOO SHRSOH WR OLYH

LFK LV SXEOLFO\ DYDLODEOH
V RI D JOREDO GLHWDU\ VKLIW
ZKLFK LV UHFRJQL]JHG DV SDUW

(VWDEOLVK VWUHQJWKHQ FDSDFLW\ IRU DQG
ELRVDIHW\ PHDVXUHVY DV VHW RXW LQ $UWLFOH
%LRORJLFDO 'LYHUVLW\ DQG PHDVXUHV IRU WK
DQG GLVWULEXWLRQ RI LWV EHQHILWY DV VHW

BB OHPHON. EDEDGO FRXQWULHV LQ
J RI WKH &RQYHQWLRQ RQ
H KDQGOLQJ RI ELRWHFKQRORJ\
RXW LQ $UWLFOH RI WKH &RQYHQWLRQ

,GHQ,GHQWLI\ E\ DQG HOLPLQDWH SKDVH R
LQFOXGLQJ VXEVLGLHY KDUPIXO IRU ELRGLYHU
HITHFWLYH DQG HTXLWDEOH ZD\
UHGXFLQJ WKHP E\ DW OHDVW ELOOLRQ 8QL

VWDUWLQJ ZLWK WKH PRVW KDUPIXO LQFH(
LQFHQWLYHV IRU WKH FRQVHUYDWLRQ DQG VX

AWWR D S5O RRUPEOHFHQWLYHYV

VLW\ LQ D SURSRUWLRQDWH MXVW IDLU

ZKLOH VXEVWDQWLDOO\ DQG SURJUHVVLYHO\

VHG 6 WDWHV GROODUYV SHU \HDU E\
WLYHV DQG VFDOH XS SRVLWLYH
WDLQDEOH XVH RI ELRGLYHUVLW\
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$33(1"

*06) 7$5*(7 02:, %(1&+0$5.
6XEVWDQWLDOO\ DQG SURJUHVVLYHO\ LQFUHDVBONKBHIHYHO RI ILQDQFLDO UHVRXUFHV

IURP DOO VRXUFHV LQ DQ HIIHFWLYH WLPHO\ PQG HDVLO\ DFFHVVL EOH QF%
LQFOXGLQJ GRPHVWLF LQWHUQDWLRQDO SXECE oleV SHYHWH @LVE LS \E Q¥ ILQDQFLDO UHVRXUFHV WRZDUGYV VXVWDLQDEOH

DFFRUGDQFH ZLWK $UWLFOH Rl WKH &RQYHQWERAY YKL RRY 0P H \HQfﬂWfé" pHQFOXGLQJ EXW QRW OLPLWHG WR VLWH SODQQLQJ
ELRGLYHUVLW\ VWUDWHJILHYV DQG DFWLRQ SOD® E/H%WL'LFI;?QVH%?!U SHW L PRRLWRULQJ WUDLQLQJ RI HPSORIHHV YDFFLQDWLRQ

ELOOLRQ 8QLWHG 6WDWHV GROODUV SHU \HDU t'é?f‘ R e e dd |H LQWHUDFWLRQV DQG 5
WIS CWR AV IRU QHZ DQG LPSURYHG WHFKQLFDO VROXWLRQV DQG SUDFWLFHYV

6XEVWDQWLDOO\ DQG SURJUHVVLYHO\ LQFUHDVH WKH OHYHO FLDO UHVRXUFHYV
IURP DOO VRXUFHV LQ DQ HIIHFWLYH WLPHO\ D%RGZLHbV Foriplf’ﬂﬂ% % \%ﬁ BHBBHMLRI VXVWDLGDEOH ILQDQFLQJ E\
LQFOXGLQJ GRPHVWLF LQWHUQDWLRQDO SXE®LF DQG SULYDWH UHVRXUFHV LQ
DFFRUGDQFH ZLWK $UWLFOH Rl WKH &RQYHQWLRQ WR LPSOHPHQW QDWLRQDO
ELRGLYHUVLW\ VWUDWHJILHY DQG DFWLRQ SODQV E\ PRELOL]LQJ DW OHDVW

ELOOLRQ 8QLWHG 6WDWHV GROODUV SHU \HDU | LQFOXGLQJ E\

D ,QFUHDVLQJ WRWDO ELRGLYHUVLW\ UHODWHG LQWHUQDWLRQDO ILQDQFLDO UHVRXUFHYV
IURP GHYHORSHG FRXQWULHV LQFOXGLQJ RIILFLDO GHYHORSPHQW DVVLVWDQFH

DQG IURP FRXQWULHVY WKDW YROXQWDULO\ DVYXPH REOLIJDWLRQV RI GHYHORSHG

FRXQWU\ 3 DUWLHY WR GHYHORSLQJ FRXQWULHYV LQ SDUWLFXODU WKH OHDVW
GHYHORSHG FRXQWULHYVY DQG VPDOO LVODQG GHYHORSLQJ 6WDWHYV DV ZHOO DV
FRXQWULHV ZLWK HFRQRPLHV LQ WUDQVLWLRQ| WR DW OHDVW 86 ELOOLRQ SHU \HDU

E\ DQG WR DW OHDVW 86 ELOOLRQ SHU \HDU E\ E 6LJQLILFDQWO\

LQFUHDVLQJ GRPHVWLF UHVRXUFH PRELOL]DWLRQ IDFLOLWDWHG E\ WKH

SUHSDUDWLRQ DQG LPSOHPHQWDWLRQ RI QDWURQDO ELRGLYHUVLW\ ILQDQFH SODQV

RU VLPLODU LQVWUXPHQWY DFFRUGLQJ WR QDWLRQDO QHHGV SULRULWLHYV DQG
FLUFXPVWDQFHV

F /HYHUDJLQJ SULYDWH ILQDQFH SURPRWLQJ|EOHQGHG ILQDQFH

LPSOHPHQWLQJ VWUDWHJILHYV IRU UDLVLQJ QHZIDQG DGGLWLRQDO UHVRXUFHV DQG
HQFRXUDJLQJ WKH SULYDWH VHFWRU WR LQYHVYW LQ ELRGLYHUVLW\ LQFOXGLQJ
WKURXJK LPSDFW IXQGY DQG RWKHU LQVWUXPHQWYV

G 6WLPXODWLQJ LQQRYDWLYH VFKHPHYV VXFK DV SD\PHQW IRU HFRV\VWHP
VHUYLFHV JUHHQ ERQGYV ELRGLYHUVLW\ RIIVHWY DQG FUHGLWYV EHQHILW VKDULQJ
PHFKDQLVPV ZLWK HQYLURQPHQWDO DQG VRFLUDO VDIHIJXDUGV

H 2SWLPL]JLQJ FR EHQHILWY DQG V\QHUJLHV R| ILQDQFH WDUJHWLQJ WKH
ELRGLYHUVLW\ DQG FOLPDWH FULVHYV

I (QKDQFLQJ WKH UROH RI FROOHFWLYH DFWLRQV LQFOXGLQJ E\ LQGLJHQRXYV
SHRSOHY DQG ORFDO FRPPXQLWLHV ORWKHU (DPUWK FHQWULF DFWLRQV DQG QRQ
PDUNHW EDVHG DSSURDFKHV LQFOXGLQJ FRPPXQLW\ EDVHG QDWXUDO

UHVRXUFH PDQDJHPHQW DQG FLYLO VRFLHW\ FRRSHUDWLRQ DQG VROLGDULW\
DLPHG DW WKH FRQVHUYDWLRQ RI ELRGLYHUVLW\
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6WUHQJWKHQ FDSDFLW\ EXLOGLQJ DQG GHYHORH
WUDQVIHU RI WHFKQRORJ\ DQG SURPRWH GHYH
LQQRYDWLRQ DQG WHFKQLFDO DQG VFLHQWLILF
BRXWK B6RXWK 1RUWK 6RXWK DQG WULDQJXODJ
QHHGV IRU HIIHFWLYH LPSOHPHQWDWLRQ SDU
FRXQWULHV IRVWHULQJ MRLQW WHFKQRORJ\ G
UHVHDUFK SURJUDPPHV IRU WKH FRQVHUYDWLR
ELRGLYHUVLW\ DQG VWUHQJWKHQLQJ VFLHQWL
FDSDFLWLHY FRPPHQVXUDWH ZLWK WKH DPELW
Rl WKH IUDPHZRUN

CSHIHUHQ

02:, %(1&+0$5.

$OHDWHGDFFHVV WR DQG

ORSPH w RI D G DEFHVV WR

- Ok 5 REY W RQ EFREHXRSPHQW D
LQR\H&\Q Lb'?/ﬂ H\W/ PR e R ELRO LWL YL
VLFXODUO\ LQ GHYHORSLQJ

HYHORSPHQW DQG MRLQW VFLHQWLILF

Q DQG VXVWDLQDEOH XVH RI

LF UHVHDUFK DQG PRQLWRULQJ

LRQ RI WKH JRDOV DQG WDUJHWYV

FHE _S$SSHOGL]

QG KDV RQJRLQJ 5 '
v\

SURMHFWYV

(QVXUH WKDW WKH EHVW DYDLODEOH GDWD LQ

DFFHVVLEOH WR GHFLVLRQ PDNHUV SUDFWLWL|R

HITHFWLYH DQG HTXLWDEOH JRYHUQDQFH LQW
PDQDJHPHQW RI ELRGLYHUVLW\ DQG WR VWUH
DZDUHQHVV UDLVLQJ HGXFDWLRQ PRQLWRULQV

IRWIPIMIGRQ DQG NQRZOHGJH DUH

%HUV DOG WKH SXEOLE WR
HORBlw G c‘-,?xs%LquPLV\HL%bWN@\QVSDUHQWO\ RQ
g'}%%ﬁi PRRD EHSFHW gV ZHOO DV RXU &'3 &OL

WY PQE L RRRYWERE PFFRUGLQI WR WKH

PDQDJHPHQW DQG DOVR LQ WKLV FRQWH[W WUDGLWLRQDO NQRZOHGJH

LQQRYDWLRQV SUDFWLFHV DQG WHFKQRORJLH
ORFDO FRPPXQLWLHY VKRXOG RQO\ EH DFFHVV
LQIRUPHG FRQVHQW LQ DFFRUGDQFH ZLWK QD

V RI LQGLJHQRXV SHRSOHV DQG
HG ZLWK WKHLU IUHH SULRU DQG
VLRQDO OHJLVODWLRQ

FLRGLYHUVLW\ UHODWHG PHWULFV LQ

(QVXUH WKH IXO0 HTXLWDEOH LQFOXVLYH HI
UHSUHVHQWDWLRQ DQG SDUWLFLSDWLRQ LQ GH
MXVWLFH DQG LQIRUPDWLRQ UHODWHG WR ELR
DQG ORFDO FRPPXQLWLHY UHVSHFWLQJ WKHLU
ODQGY WHUULWRULHV UHVRXUFHV DQG WUDG
ZRPHQ DQG JLUOV FKLOGUHQ DQG \RXWK DQG
HQVXUH WKH IXO0 SURWHFWLRQ RI HQYLURQPH

BPWILPFHEO QG JHQGHU UHVSRQVLYH
IFLVLROQ PDN

Jégﬁmm%\'%&au%h% LRRWLRRV DUHDY LI

UHV DQG WKHLU ULJKWV RYHU

oW 2R KDY NRQRZ PHIGI Hu DYDAURAX WP Y IB\FK DUH SuU

SHYWR RV ROLW K FEA-IVR ER @ LAY YN\ PIQB DQG LQFOX
QWDO KXPDQ ULJKWV GHIHQGHUV

bDWH )RUHVWY DQG :DWHU ULVN
)56 6
ZH KDYH IRUPDO DJUHHPHQWYV LQ

HVHQWHG DQG GHVFULEHG DV
VLRQ

(QVXUH JHQGHU HTXDOLW\ LQ WKH LPSOHPHQW
WKURXJK D JHQGHU UHVSRQVLYH DSSURDFK ZKH
KDYH HTXDO RSSRUWXQLW\ DQG FDSDFLW\ WR §
REMHFWLYHV Rl WKH &RQYHQWLRQ LQFOXGLQJ
ULJKWV DQG DFFHVV WR ODQG DQG QDWXUDO U
HTXLWDEOH PHDQLQJIXO DQG LQIRUPHG SDUW
OHYHOV RI DFWLRQ HQJDJHPHQW SROLF\ DQG
ELRGLYHUVLW\

DSB/@LLBQI—RG WKH IUDPHZRUN

DOO ZRPHQ DQG JLUO
& %\}'ULEXVV I-(,@ HWV ZKLFK DUH SU

LB ST S AL ALV LW Do Lorox
HVRXUFHVY DQG WKHLU IXOO

| FLSDWLRQ DQG OHDGHUVKLS DW DOO
GHFLVLRQ PDNLQJ UHODWHG WR

HVHQWHG DQG GHVFULEHG DV
VLRQ
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ORZL VLWHV ORFDWHG LQ SURWHFWHG DUHDV RU DUHDV RI KLJK ELRGLYHUVLW\ YDOXH SHU '"HFHPEHU VW 5HVXOWV DUH WKH RXWFRP
,8&1 WRRO WR LGHQWLI\ ELRPHY DQG $TXHGXFW WR DVVHVV ZDWHU ULVN 5HDOPV ELRPHYV DUH GHILQHG XVLQJ WKH *OREDO (FRV\VWH|
DQG GLVFORVHG EHORZ 5HDOPV %LRPHV DVVHVVHG WR EH PRVW DFFXUDWHO\ UHSUHVHQWDWLYH DUH KLIJKOLJKWHG LQ EROG 6RPH ELRPF}
NQRZOHGJH RI WKH ORFDWLRQV DQG WKLV LV WKRXJKW WR EH GXH WR FRDUVH UHVROXWLRQ RI GDWD ZLWKLQ WKH WRRO UHVXOWLQJ LQ

UHVROXWLRQ RI WKH WRRO:V EDVH GDWD LQ WLPH $ NH\ IRU ELRPH DEEUHYLDWLRQV LV SURYLGHG RQ $SSHQGL[ SDJH
&28175< A 23(5%$7,21 35,25,7< &$7(*25< 5($/0 %,20( &28175< 6,7( 23(5%$7,21 35,25,7< &$7(*25< 5($/0 %,20(
1RUZD\[/LOOH cVY[ODULQH [0DULQH 3URWHFWHG)SUHD 0 0 JUHODQ&OWDQ JUHVKZDMWSISHFLDO SUHD RI &F bvﬁw\%wf’ﬂq 6)| 7
1RUZD\|5DPQ{\D [0DULQH [0DULQH 3URWHFWHGO$UBID 0
1RUZD\|9RUDYLND|ODULQH |0ODULQH 3URWHFWHG)SUHD 0 0 ,UHODQ@&ODUH ,VODQBVKZDMWISHFLDO $UHD RI &H é%lHPJYDOWL%Q(”
1RUZD\| +HJQHV 0DULQH [1DWLRQDO 6DOPRQ )MRUG 0 7 .
1RUZD\ 1DSS 0DULQH | 0DULQH 3URWHFWHG)SUHD)0 7 [UHODQBOLQVN  [)UHVKZD|omWLQH 3URWHFWHGIsUWR T 7 O
1RUZD\[%XNVHYLN[ODULQH [0DULQH 3URWHFWHG)$SUMWD 0 0 0 [ Y ) 0 07 07
1RUZD\|3LQQHQ 0DULQH |ODULQH 3URWHFWHG)$SUYD 0 0 0 [ ,UHODQGLQGUXP |)UHVKZDWISBFLDO $UHD Rl &RQ¥HBYDWARQF 71 7
1RUZD\[6NLSQLQJVYGDOH®@H [0DULQH 3URWHFWHG)$SUMWD 0 7 7)
1RUZD\|%UHPQHVYDBWLQH | .H\ %LRGLYHUVLW\ $YHDO O 07 ,UHODCg;%%i%%i:p\yHVKZDV\GmHFLDO SUHD RI &F bVllgU\PJﬁ)WLOFZQ 6)[ 7
1RUZD\| %UHWWLQJHQULQH |.H\ %LRGLYHUVLW\ $YHDO 0 0 07
1RUZD\|1DXVWKROFOH® LQH |.H\ %LRGLYHUVLW\ $0HD 7 ,UHODQGHWWLJR |)UHVKZDMWISBHFLDO $UHD RI &H ggv@uPﬁ)WLoFZQ o
0 0 0 07 ,uHopq&°PUH 'VO[Q%ELQH 0DULQH 3URWHFWH(;)Q7UH0D o o o7
&DQDGP2WWHU &RIY(HDULQH |.H\ %LRGLYHUVLW\ s{w% 2 7 7 ,QLVKFDQ( 0

ODUH ,VO )g] 0O 0 07
&DQDGPODQ 2 :DU [ODULQH |.H\ %LRGLYHUVLW\ 3%]748)0070 70 70 7 ’UHODC,éQLVKGRR(Eé%%LQH ODULQH 3URWHFWH(,O UHOD

(DJOH (\H g YO 0 0 ,UHODQ®&UDQIRUG |®DULQH [0ODULQH 3URWHFWHG)SUHD 0 07 07
&DQDGP. '  pudQRYLQH | HV %LRGLYHUVLW) 17-1307 6)
o 0 07 ,UHODQ&UDQIRUG|®DULQH [0ODULQH 3URWHFWHG)SUHD 0 07 07
&DQDGP-' &XEV 3RLOMULQH [.H\ %LRGLYHUVLW\ s%w%e)
5 0 o0 o7 ,UHODQGHHQLVK |ODULQH |0ODULQH 3URWHFWHGOSUBID O 07
&DQDGP/RQJI ,VODQGDULQH |.H\ %LRGLYHUVLW\ s{ﬂl-io

,UHODQGQLVKIDUQ|DW®LQH |0DULQH 3URWHFWHGOSUBID O 07
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&28175<  6,7( 23(5$7,21 35,25,7< &$7(*25< 5($/0 %,20(
) ) 0 07 07
,JUHODQGLQGUXP |ODULQH |0DULQH 3URWHFWHGOFUH®) 60 7 1
7)
,JUHODQGLOOVWRQHDULQH |0DULQH 3URWHFWHc,8$7UP|é57O o7 07
L,UHODQGRURVV 0DULQH |ODULQH 3URWHFWH(:2)Q7UHOD U U
JUHODQGHWWHUDU®DULQH |.H\ %YLRGLYHUVLW\ $0HD7 07
6 FRW O DX c%"‘VK UHVKZDMBDWLRQDO 6FHQLF $YHD 0 07 6)
D HusropA )
$UHD RI 6SHFLDO 6ALHQWLILF
6FLHQWLILF ,QWHUHYW, QRWLRQDQ
6FRWO D@GIQILQQDQUHVKZDWHRWHFWLR O \4 L )
"H\ %LRGLYHUVLW\ $UHD
6FRWOD/@GEK *DUUY)UHVKZDWBWHUHVW QDWLRQ@O Q.;;UR\SVHF\?I)LR&
6FRWODRUGHVVLH|0DULQH |0ODULQH 3URWHFWHGOSUBD 07 6 6
6FRWODSUGHVVLH|[®PPWULQH |ODULQH BURWHFWHGOSUBD 07 6 6
ODULQH 3URWHFWH G\$UHhD
6FRWODSUGPDLU |[0DULQH )SURP 0 07 07
6SHFLDO $UHD Rl &ROVHUYDWLRQ
ODULQH 3URWHFWHG $SUHD
0 0 0 07
6FRWOPSUEG QLWRX®@DULQH |gSHELDO $UHD RI 07)
&RQVHUYDWLRQ
. . ODULQH 3URWHFWHG$UHD
GFRWO)(@EJK DLOIBRQ| ox o®UbhD o7 07 o
bQ 6SHFLDO $UHD RI &RBNHOYDWLRQ 7
ODULQH 3URWHFWHG$UHD g7 07 07
6FRWOD&mBPDV *ODWDULQH
6SHFLDO $UHD RI &RBNHBYDWLRQ

‘KN QDWXUH LV INHBARZ WKIV IUDPHZRIUN ADV GHXYEQABDINWEYVPHQWXPPDU\

7)

6)
6)

7)

CsHIHUHQFHM $SSHOGL]
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35,25,7< &%$7(*25
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&28175<

6,7(

23(5%$7,2

1 35,25,7< &$7(*25

CsHIHUHQFHM $SSHOGL]

<  5($/0 %,20(

6FRWOPRRFEORQVD\|0DULQH |6SHFLDO $UHD R|&F§§H8Y§WL%QO7 6FRWODPTRUW QD &W0RULQH RO 3URWHFWH(3%UﬂP 07 07
o o7 6SHFLDO $UHD Rl &RQVHUYDWLRQ
6FRW O P&RSU U\ ODULQH |0ODULQH 3URWHFWHG%%U#5 ODULQH 3URWHFWHG $UHD
ODULQH SURWHFWHG $UHD 6 FRW O PR ODULQH |6SHFLDO $UHD Rl &RQVHUY DOVLR®Y?
6FRWOP'QGFK ODULQH Yo 07 07 7
1IDWLRQDO 6FHQLF $UHD 1IDWLRQDO 6FHQLF $UHD
1DWLRQDO 6FHQLF $UH 0_ .0
6FRWOPQGDOHP |0DULQH g79%70 0 0 6FRWOPEFDOSD\ |0DULQH |6SHFLDO $UHD RI&Féyﬁ%¥8%&Rg i
5DPVDU
STTTREYVEV o o o o 6FRWOPEFRQVHU 40DWUQH [6SHFLDO $UHD Rl &ROVHOYDWLRQO7
=
6FRWO)§#% ODULQH |1DWLRQDO 6FH LFsQ
QQHO Q Q Q HD %7 6FRWOD&HDIRUWK|ODULQH 1DWLRQDO6FHQLF~Q%D3 3 % 07
6FRWOPQURDWD\ [0DULQH 1DWLRQDOGFHQLF5Q%D° o 0 0v N IDWLRQDO 6FHQLF SUHD
6FRWO)%§£<%DUE4QRVLQH )0 07
6FRWOPQEOOLVD\ |[0DULQH |6SHFLDO $UHD RI &RJOVHO Y W L RQJ ODULQH BURWHFWHG $UHD
. ODULQH 3URWHFWHG U i
6FRWO PERXUQ ODULQH |1DWLRQDO 6FHQLF $YHDO 07 07 6FRWO P yKdHV%DULQH BV 0 07 o
Q 6SHFLDO $UHD RI &ROVHUYDWLRQ
ODULQH 3URWHFWHG)§UHP o o7 o7 .
6FRWOP@¥DVLRQ [%9DWLQH 6FRWOPTQRUULGRQ|ODULQH [1DWLRQDO 6FHQLF $YHDO 0 07 O
6SHFLDO $UHD RI &RBNHOYDWLRQ 6FRWOPQULOOHDFKOUORY |1DWLRQDO 6FHQLF $YHDO O 07
6 FRW O P/QIF HQ ODULQH 1DWLRQD06FHQLF\QL%O7”6 6 6 7
0DULQH SURWHFWHG3UHP o o o7 &KLOH |4XLWUDOFRODULQH |:LOGOLIH 6DQFWXDUY)0 0 07 7 7
6FRWOD/@EK $SOVK|IODULQH 7o 7) &KLOH |4XLWUDOFRODULQH |:LOGOLIH 6DQFWXDUY) 0 07 07 60
6SHFLDO $UHD RI &RBVHEYDWLRGQ
ODULQH 3URWHFWHG $UHDg o7 g7
6FRWOP@IFOHDQV|QBRVHQH i OHGLXP KLJK RYHUD/QO WHU
6SHFLDO $UHD RI &RBVHEYDWORJ 7)) 9LHWQDPPLHWQDP s®®QWvaHﬁ%N QO GPWHY 7 4
6FRWOP@IRO %DQ|0DULQH |6SHFLDO $UHD RI &RROVHOYDWLRQO7
ODULQH 3URWHFWHG $UHD N &KLOD | 6KDQIKDL $WWGWVV%$€EXPKLJKRYHu02F>g?me 6) 6
6 FRW O P@G N ODULQH |6SHFLDO $UHD R|&F§§HBY§WL%Q
1DWLRQDO 6FHQLF $UHD ] 707 6)
0,
6FRWO PRV WHU ODULQH |1DWLRQDO 6FHQLF $YHDO 07 #HOJLXBVWHQG 3OBORFHVVILQIK RYHUDOO ZDW*? '%V%)
ODULQH 3URWHFWHG$U 9 P 07 o7
6FRWObIRO0 0D *|OmH oH o®UbP 07 o7 %HOJLXPUXIJHYV 3dBQRFHVV|LQIK RYHUDOO ZDWH OJLyN7 ;

6SHFLDO $UHD RI &H

AOVHUYDWLRQ

6)

7)
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) JUHVKZDWHU 5LYHUV DQG VWUHDPV
) JUHVKZDWHU /IDNHV
) JUHVKZDWHU $UWLILFLDO ZHWODQGYV
)0 JUHVKZDWHU ODULQH 6HPL FRQILQHG WUDQVLWLRQDOQ ZDWHUYV
0 ODULQH ODULQH VKHOI
0 ODULQH 3HODJLF RFHDQ ZDWHUV
0 ODULQH 'HHS VHD IORRUV
0 ODULQH $QWKURSRJHQLF PDULQH
0)7 ODULQH J)UHVKZDWHU 7HUUHVWULDO %UDFNLVK WLGDO
07 ODULQH 7THUUHVWULDO 6KRUHOLQHV
07 ODULQH 7THUUHVWULDO 6XSUDOLWWRUDO FRDVWDO
07 ODULQH 7THUUHVWULDO $QWKURSRJHQLF VKRUHOLQH
6 6XEWHUUDQHDQ 6XEWHUUDQHDQ OLWKLF
6 6XEWHUUDQHDQ $QWKURSRJHQLF VXEWHUUDQHD® YRLGV
6) 6 XEWHUUDQHDQ )UHVKZDWHU 6XEWHUUDQHDQ IUHVKZDWHUpNV
6) 6 XEWHUUDQHDQ )UHVKZDWHU $QWKURSRIJHQLF VXEWHUUDQHDQ IUHVKZDWHUV
60 6 XEWHUUDQHDQ ODULQH 6 XEWHUUDQHDQ WLGDO
7 7THUUHVWULDO 7TURSLFDO VXEWURSLFDO IRUHVWYV
7 7THUUHVWULDO 7THPSHUDWH ERUHDO IRUHVWY DQG| ZRRGODQGV
7 7THUUHVWULDO 6KUXEODQGY DQG VKUXEE\ ZRRGPDQGYV
7 7THUUHVWULDO 6DYDQQDV DQG JUDVVODQGV
7 7THUUHVWULDO 'HVHUWY DQG VHPL GHVHUWYV
7 7THUUHVWULDO 3RODU DOSLQH FU\RJHQLF
7 7THUUHVWULDO ,QWHQVLYH ODQG XVH
7) 7THUUHVWULDO J)UHVKZDWHU 3DOXVWULQH ZHWODQGV
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&RPSOHWH OLVW RI GLUHFW LPSDFW DQG GHSHQGHQF\ ZHLJKWLQJV IRU WKH ILVKLQJ DQG DTXDFXOWXUH VHFWRU

6FDSH SK\VLFDO ULVN

5,6. &$7(*25<
BURYLVLRQLQJ VHUYLFHV

,1',&%$725

:DWHU VFDUFLW\

,03$&7 '(3(1'(1&<),6+,1* $1' $48$&8/78

"HSHQGHQF\

CsHIHUHQFHM $SSHOGL]

9HU\ KLJIK

JRUHVW SURGXFWLYLW\ DQG G

LN SHD@EHQFR P D

U NRIW W SSOLFDEOH

/LPLWHG ZLOG IORUD DQG IDXQESBYBHQFELOLWOHGLXP

/LPLWHG PDULQH ILVK DYDLODEHBOHYEHQF\ 9HU\ KLJK
SHIXODWLQJ DQG VXSSRUWERJIOVHRIETAN RO "HSHQGHQF\ 9HU\ ORZ
HQDEOLQJ

'‘DWHU FRQGLWLRQ "HSHQGHQF\ 9HU\ KLJK

$LU FRQGLWLRQ "HSHQGHQF\ OHGLXP

(FRVA\VWHP FRQGLWLRQ "HSHQGHQF\ 9HU\ KLJK

3ROOLQDWLRQ

"HSHQGHQF\

1RW DSSOLFDEOH

5HIXODWLQJ VHUYLFHV

P IYO-E PHILEH v "HSHQGHQF\ 9HU\ KLJK
JLUH KD]DUG "HSHQGHQF\ +LJIK
30DQW IRUHVW DTXDWLF SHVW\HORGGEIQFDVHY+LIK
+HUELFLGH UHVLVWDQFH ‘"HSHQGHQF\ OHGLXP
(IWUHPH KHDW ‘"HSHQGHQF\ 9HU\ KLJK
7URSLFDO F\FORQHV ‘"HSHQGHQF\ 9HU\ KLJK

&XOWXUDO VHUYLFHV

7TRXULVP DWWUDFWLYHQHVV

"HSHQGHQF\

1RW DSSOLFDEOH

BUHVVXUHY RQ ELRGLYHUV

WG IUHVKZDWHU DQG VHD XV A S JH 9HU\ KLJK
7UHH FRYHU ORVV ,PSDFW 9HU\ ORZ
,QYDVLYHV ,PSDFW OHGLXP

3ROOXWLRQ ,PSDFW 9HU\ KLJK

IURP
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6FDSH UHSXWDWLRQDO

CsHIHUHQFHM $SSHOGL]

5,6. &$7(*25< 1',8&%$725 ,03$&7 "(3(1'(1&< ),6+,1* $1' $48$&8/785
UVQYNWRQPHQWDO IDFWRYYRWHFWHG FRQVHUY HG| prE-DPUIW OHGLXP
.H\ ELRGLYHUVLW\ DUHDY,PSDFW IRZ
2WKHU LPSRUWDQW GHO| (PSDWWG DUHDV IRZ
(FRVI\IVWHP FRQGLWLRQ |,PSDFW IRZ
5DQJH UDULW\ ,PSDFW OHGLXP
6RELRHERQRPLE IDEWRDY, & jHQRXY SHRSOHY .$V /RFDO
FRPPXQLWLHV /&V ODQGW BRBW OHGLXP
WHUULWRULHYV
5HVRXUFH VFDUFLW\ )RRGPSEBWHU 2 DLU IRZ
IDERU KXPDQ ULJKWYV ,PSDFW +LIK
JLQDQFLDO LQHTXDOLW\ |[,PSDFW IRZ
$GGLWLRQDO UHSXWDWIgRQR G {BRWRM b\ "HSHQGHQF\ 9HU\ KLJIK
3ROLWLFDO VLWXDWLRQ|'HSHQGHQF\ OHGLXP
6LWHV RI LQWHUQDWLR Q|D B SIHIGHDHY W OHGLXP
5LVN SUHSDUDWLRQ "HSHQGHQF\ IRZ




RRQWHQW

L K\ QDWXUH LV NHARZ WKIV IUDPHZRUN ADV GHNEOMIYWEHYVPHQWXPPDU\

$33(1',;

6&(1$5,26
&1,08$7(

'(6&5,37,21 2) 5,6.

),1$1&,$/ 5,6.
6&(1$5,2 (;$03/(

"(6&5,37,21 2)
23325781,7<
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CsHIHUHQFHM $SSHOGL]

&OLPDWH FKDQJH KDV EHHQ LGHQWLILHG DV DQ RSHUDWLRQDO VWUDWHILF UHSRUWL
LPSDFW RXU EXVLQHVV LQ WKH VKRUW PHGLXP DQG ORQJ WHUP ORZL IROORZV WKH &2
HQWHUSULVH ULVN IUDPHZRUN WR DVVHVV DQG LGHQWLI\ ULVNV LQFOXGLQJ FOLPDWH
RSSRUWXQLWLHY UHODWH WR H[WUHPH ZHDWKHU HYHQWY VHD OHYHOV DQG WHPSHUD
WKH UDZ PDWHULDOV IRU RXU ILVK IHHGV PHGLXP WR ORQJ WHUP LPSDFW 7KH WUDQ
UHJXODWLRQV LPSRVLQJ RYHUDOO FDSV RU WD[HV RQ JUHHQKRXVH JDV HPLVVLRQV RU
UHQHZDEOH HQHUJ\ VRXUFHVY VKRUW WHUP LPSDFW

DJ DQG FRPSOLDQFH ULVN WR ORZL Z
62 &RPPLWWHH RI 6SRQVRULQJ 2UJI
FKDQJH ULVNV 7KH SK\WLFDO UHOD)
WXUHV WKH IUHTXHQF\ RI DOJDH EO
LWLRQ ULVNVY DQG RSSRUWXQLWLHV
PDQGDWLQJ WKH LQFUHDVHG XVH R

$FXWH SK\VLFDO ,QFUHDVHG VHYHULW\ DQG IUHTXHQF\ Rl H{WUHPH ZHDWKHU HYHQWYV
LQFLGHQWY 3RWHQWLDO ILQDQFLDO LPSDFW 0(85 ([SODQDWLRQ 7KH ILQDQFLDO LP
HVFDSHG IURP RQH SHQ KH FDOFXODWHG YDOXH Rl WKH HVFDSHG ILVK SHU SHQ EDVH
IDUPLQJ FRVW RI (85 NJ ZRXOG EH
ILQDQFLDO LPSDFW ZRXOG EH FODLPHG IRU :LWK D VFHQDULR ZKHUH SHQ LV DIIHFWH
ZRXOG EH PLOOLRQ (85 OLWLJDWLRQ DFWLRQV 8VH RI UHVLOLHQW HTXLSPHQW DQG

XFK DV FA\AFORQHY DQG IORRGV OHD(
SDFW DVVXPHV DQ HVFDSH HYHQW Zk
G RQ ILVK SHU SHQ DQG D UHDC

PLOOLRQ (85 ORZL LV LQVXUHG IRU VWRUP GDPPDIJH DQG VR D SURSRUWLRQ RI WK

G WKH WRWDO ILQDQFLDO LPSDFW I
{VFDSH SUHYHQWLRQ DQG PLWLJDWL

&OLPDWH FKDQJH LV OLNHO\ WR LQIOXHQFH WKH XVH Rl QHZ WHFKQRORJLHV )XHO FRV
WKHUH LV DQ RSSRUWXQLW\ WR UHSODFH GLHVHO JHQHUDWRUV IRU K\EULG JHQHUDWR
WKH IHHGLQJ HTXLSPHQW DW VHD VLWHV 7KH K\EULG VI\VWHP LQVWDOOHG RQ IHHG ED
ZKLOH WKH FRQQHFWLRQ WR ODQG SRZHU FDQ HOLPLQDWH FRPSOHWHO\ WKH QHHG RI

WV DUH H[SHFWHG WR LQFUHDVH LQ
UV RU FRQQHFW VLWHV WR ODQG SR.
JJHY FDQ OHDG WR UHGXFWLRQ
GLHVHO JHQHUDWRUV WR RSHUDWH \

8VH RI QHZ WHFKQRORJ\ WR UHGXFH GHSHQGHQF\ RI IRVVLO IXHOV 3RWHQWLDO ILQDQ
LQYHVWLQJ LQ K\EULG HQHUJ\ VAI\VWHPV IRU RXU IHHG EDUJHV ZH FDQ FDSWXUH H[FHYV
SRZHU WKH IHHGLQJ VI\IVWHP DOORZLQJ WKH GLHVHO JHQHUDWRUV WR UXQ RQO\ ZKHQ
PLOOLRQ (85 SHU VLWH LV QHHGHG :LWK DERXW VLWHYV XVLQJ GLHVHO JHQHUDWH
DFKLHYH DQ DYHUDJH UHGXFWLRQ LQ GLHVHO FRQVXPSWLRQ DW WKHVH IDUPLQJ VL
UHGXFLQJ GLHVHO FRQVXPSWLRQ E\ DW VHD VLWHV LQ 1RUZD\ LV VLIQLILFDQW (0
\HDU DW D FRVW RI (85 SHU OLWHU 7KLV UHVXOWYV LQ DQ DQQXDO GLHVHO FRVW RI
PLOOLRQ (85 %\ UHGXFLQJ GLHVHO FRQVXPSWLRQ E\ ORZL FRXOG VDYH PLOOLRG(
WKH ILQDQFLDO EHQHILWY RI WUDQVLWLRQLQJ WR PRUH HIILFLHQW K\EULG HQHUJ\ V\V

FLDO LPSDFW ILIJXUH 0(85 0(85
HQHUJ\ DQG VWRUH LW LQ EDWWHU
UHFKDUJLQJ WKH EDWWHULHV LV QH
Uuv D WRWDO LQYHVWPHQW RI PL
VHVY LQ 1RUZD\ 7KH SRWHQWLDO ILQ
FK VLWH LV HVWLPDWHG WR XVH
(85 SHU VLWH )RU VLWHV WK
D (85 DQQXDOO\ DFURVV WKHVH VLWE
WHPV

ORZL-V &'3 &OIMBAWHLIDU\N O0R71 &RPSDHQ\ :HEVLWH

ORZL-V 7&)' S5HISRUMFLIDII\ 0R7I RPSNHQ\ :HEVLWH

ORZL-V 3ROLF\ RQ &OLPDWH &KMD&*TH BIDMGIIAQHIRIAI RRPSDQ\ :HEVLWH

&OLPDWH VFHQDULRYV XQGHU (656 ( 5&3 DQG

6WDWHG

FOLPDWH VFHQDULRY DQG WZR ,($ V

B3ROLFLHVY 6FHQDULR 67(36 DQG WKH 6XVWDLQDE®HSFHMWHWN R IRH O W FIEFHDO\ULHE VA'%/ H

FHQDULRV IRU FDUERQ WD[ SULFLQJ
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CsHIHUHQFHM $SSHOGL]

:DWHU DYDLODELOLW\ DQG TXDOLW\ FDQ EHFRPH D SK\VLFDO ULVN WR ORZL DV ZH DUH GHSH
IORZ WKURXJK VA\VWHPV RU LQ 5HFLUFXODWLQJ $TXDFXOWXUH 6\VWHPYVY :DWHU DYDLODELOLW
GRZQVWUHDP DW RXU SURFHVVLQJ SODQWYV WR PDLQWDLQ KLJK K\ JLHQLF VWDQGDUGV ,Q RX\
SURGXFWLRQ RI FURSV XVHG DV IHHG uUbzZz PDWHULDOV 7UDQVLWLRQ ULVNV UHODWH ZLWK UH
LQFUHDVHG FRVWV RI ZDWHU XVH DQG GLVFKDUJH

PGHQW RI ZDWHU IRU WKH SUF
\'LV DOVR LPSRUWDQW XSVWI
VXSSO\ FKDLQ ZDWHU DYDLC(
JXODWRU\N IUDPHZRUNV LQ VR

JRU RXU SURFHVVLQJ SODQWYV LQ %HOJLXP ORZL 2VWHQG DQG %UXJHV ZH KDYH IRXQG DQ LQ
SRWHQWLDO UHJXODWRU\ DFWLRQV PLJKW EH WDNHQ E\ WKH %HOJLDQ JRYHUQPHQW WR UHJX
DQG IRU WKH PRVW XUJHQW VHFWRUYV DQG LQGXVWULHYV 2 PHDQLQJ WKDW WKH FRVW SHU P H
RSHUDWLRQ

SRWHQWLDO ILQDQFLDO LPSDFW % SHU \HDU

([SODQDWLRQ ORZL %HOJLXP FRXOG IDFH DQ LQFUHDVH LQ 23([ UHODWHG FRVWYV OLQNHG ZLW
OLQNHG ZLWK ZDWHU XVH DW 2VWHQG DQG %UXJH RI % DQG D LQFUHDVH LQ FRVW SHU
OHDG WR DQ LQFUHDVH LQ ZDWHU XVH FRVW RI % SHU \HDU

OLWLJDWLRQ DFWLRQV ,PSOHPHQW ZDWHU VDYLQJ LQLWLDWLYHYV

FUHDVHG ULVN RI ZDWHU VFD!
ODDWH ZDWHU IORZV DQG HQVX
RXOG LQFUHDVH IRU ZDWHU Z

K TUHVKZDWHU XVH $VVXPLQ
P RYHU WKH QH[W \HDUV L

:DWHU VDYLQJV DFKLHYHG E\ LQVWDOODWLRQ RI EUDQG QHZ SURGXFWLRQ FDSDFLW\ RU XSJU{
FDQ OHDG WR ERWK VLJQLILFDQW ZDWHU VDYLQJV 8VH RI 586 WHFKQRORJ\ LV DQ LPSRUWDQW
VPROWYV

DGHV WR H[LVWLQJ 5HFLUFXC
VWUDWHJ\ IRU ORZL IRU WKH

:DWHU XVH HIILFLHQF\ FDQ EH DFKLHYHG E\ LQYHVWLQJ LQ 5%6 IRU WKH SURGXFWLRQ RI VPRQ
ZH KDYH DOORFDWHG GHEW SURFHHGV WR ZDWHU HIILFLHQF\ SURMHFWY DQG LQYHVWPHQWYV

SRWHQWLDO ILQDQFLDO LPSDFW ZDWHU VDYLQJ SHU (85 PLOOLRQ LQYHVWHG PLOOLRQ P

([SODQDWLRQ ORZL KDV DOORFDWHG SURFHHGV RI
DWWULEXWDEOH WR DOORFDWHG SURFHHGYV

0(85 WR ZDWHU XVH HIILFLHQF\ SURMH

WV DQG SRVW VPROWYV ,Q RX

\HDU
FWV FRUUHVSRQGLQJ WR I

ORZL-V &'3 :DWAXIVI FLDLIN\ ORZ71 &RPSNHQ\ :HEVLWH

ORZL-V 3ROLF\ RQ JUHVKZDWHRAI/EWIHTDUGVKTIS RRPSHQ\ :HEVLWH

*UHHQ )LODQFLQJ ,PSPRMGHUSRIRWI &RPSNDQ\ HEVLWH
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%LRGLYHUVLW\ UHODWHG ULVNV LQFOXGH SRWHQWLDO LPSDFWV UHODWHG ZLWK EHQWKLF LP
LQWHUDFWLRQV ZDVWH PDQDJHPHQW DQG WKH DOUHDG\ GHVFULEHG FOLPDWH DQG ZDWHU U

SDFW VRXUFLQJ RI
LV NV

PDULQH D

7KH SRWHQWLDO FRVWYV RI LPSDFWLQJ WKH EHQWKLF EH\RQG LWV FDUU\LQJ FDSDFLW\ PD\ OH
KDUYHVWHG YROXPHV

3RWHQWLDO ILQDQFLDO LPSDFW

([SODQDWLRQ ,I ZH DVVXPH D UHGXFWLRQ RI
UHSUHVHQWDWLYH VDOQE&bVNIU WWKHRWRWDO ILQDQFLDO LPSDFW ZRXOG EH (85

0(85

LQ D VHDZDWHU VLWH WKDW ZRXOG SURGXFH
NJ

OLWLJDWLRQ DFWLRQV ORZL PLQLPL]JHV WKH ULVN RI VXFK ILQDQFLDO LPSDFW E\ PRQLWRULQ
DFFRUGLQJ WR WKH FDUU\LQJ FDSDFLW\ RI WKH ORFDO HQYLURQPHQW

DG WR D UHGXFWLRQ LQ VHDZ

DSSUR[LPDWHO\ WRQQHV

) EHQWKLF ELRGLYHUVLW\ DQ

%LRGLYHUVLW\ UHODWHG RSSRUWXQLWLHY DULVH IURP D UHFRJQLWLRQ WKDW WKH ZRUOG QH
ORZHU FDUERQ IRRWSULQW ODQG DQG ZDWHU XVH DV FRPSDUHG WR ODQG DQLPDO SURWHLQ
FDQ KDYH DQ RYHUDOO SRVLWLYH HIITHFW RQ ELRGLYHUVLW\

HGV PRUH IRRG IURP WKH RFt
V 7KHUHIRUH GLHWDU\ VKLIW

‘H KDYH DVVXPHG D SRWHQWLDO VDOHV YROXPH LQFUHDVH IURP SURGXFW UHFRJQLWLRQ (6
0(85

(ISODQDWLRQ &OLPDWH FKDQJH KDV EHFRPH WKH PRVW UHFRJQLVHG VXVWDLQDELOLW\ LVVX
FKDQJLQJ FRQVXPSWLRQ SDWWHUQV WR ORZHU FDUERQ IRRWSULQW IRRG VXFK DV VHD EDVH{
&RQVXPHU ODEHOOLQJ VWDQGDUGV ZKLFK SURYLGH LQIRUPDWLRQ RQ VXVWDLQDELOLW\ LQF
GHFLVLRQ WR RSW IRU ORZHU FDUERQ IRRWSULQW RSWLRQV :LWK RXU VXVWDLQDELOLW\
VDOHV YROXPHV GXH WR WKH UHDOLVDWLRQ RI WKLV RSSRUWXQLW\ WKH DGGLWLRQDO VDOH
PLOOLRQ (85

SRWHQWLDO ILQDQFLDO LPSDFW

* FUHGHQWLDOV RI DERXW

H HVSHFLDOO\ E\ (XURSHDQ F
IRRG FDQ KDYH D VLJQLILFDC
XGLQJ FOLPDWH FKDQJH FDQC
FHUWLILHG KDUYHVW YROXPH!
V YROXPHV FRXOG UHVXOW LQ

ORZL-V %LRGLYHUYFW\FIRMI\F\ 0R7I &RPSNQ\ :HEVLWH

ORZL-V 71)' 5HGRUMWFIIDIIN 0R7I &RPSNQ\ :HEVLWH
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