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' QWRGXFWRQ

§P2/ :pu | HZu DPHU

7KLV JXLGH LV D FRP SAHW HGXFDWRQDO WIHVRXUWFH IRU \ RXQJ HGXFDWRW FRP P XQW GDGHW DQG
HQYLLRQP HQW)O DGYRFDWYV RRNLQJ VR LOQFRWBRWWW RXVGRRU VSRUN DV DQ HQJDJLQJ Z D\ VR WADFK
DERXW VXWDLODEM |IRRG FRQVXP SWRQ DQG SWRRGXFWRQ 7KLV JXLGH DIP V VR SLIRP RW D P RW
FRP SWHKHQWYH XQGHUMDQGLQJ RI VXWDLODEL@W LGHDV E\ LQWAJ LDWQJ H[ SHUHQWDO GIDWRLQJ Z LK
LOWALDFWYH DFWYIWHV DQG HQFRXWDJ LQJ \RXQJ SHRSM VWR DFWYHQ SDUAFLSDWA LQ HQYLLRQP HQWO
WWHZ DUGWKLS 7KH DFWYLMWHV LQFXGHG LQ WKLV J XLGH DIP W SWRP RW FUMFDOVWKLONLQJ FRRSHUWDWRQ
DQG SWREMHP VROULQJ DELOWHV Z KLH HP SKDW] LQJ VWH VLI QULFDQFH RI P DNLQJ VXWDLQDEMH IRRG
FKRLFHV ( DFK JDP H LV GHWJ QHG WR SIWRYLGH KDQGV RQ H[ SHUHQFHV VKDWGHP RQWADWA LP SRUMDQW
VKHP HV QNH WHGXFLQJ IRRG Z DWW VXSSRUNQJ GRFDOIRRG VA WHP V DQG QP LWQJ HQYLLRQP HQWDO
LP SDFW

7KHVH RXVBRRU DFWYLWHYV QRWRQQ SLRYLGH D 1XQ DQG HQJDJLQJ GIDWQLQJ HQYLLRQP HQWEXW DOR
HP SRZ HU\ RXVK VR P DNH VHQVLEGH FKRLFHV VK DWFRQWLEXW VR D EHWHU SMQHW ) XUKHWP RUH VKLV
JXIGH KHGV \RXWK Z RINHW E\ SLRYLGLQJ SWDFWFDO LGHDV IRU DGDSWQJ JDP HV VR GLYHWH DJH
JIRXSV HQWXUQJ LQFOXVLYIW DQG |IDFLOVDWQJ P HDQLQJIXO GLVFXWIRQV 3 DUNFLSDQW LQ VKHWH
DFVLYLWHV Z LG JDLQ P SRUMQW NQRZ IGJH LQVR KRZ VKHLU HYHU GD\ IRRG FKRLFHV DIIHFW VKH
HQYLLRQP HQW DV Z H@®DV HWDE @QVK K DELW VKDWDWH FRQVIWHQWZ VK J GRE DOVXWIDLQDE LOW J RDO/ %\

FRP ELQLQJ HQWUMLOP HQW DQG HGXFDWRQ VKHVH JDP HV FUHDWA DQ LP P HUAYH H[ SHUHQFH VKDW
SWRP RVHY HQYLLRQP HQVDOWHVSRQVIELAW DQG SRDFWYH SDUAFLSDWRQ LQ VXWIDLQDELAW HI I RUV

AS2DuHbB2 P/ :

7KLV JXLGH LV GHWQHG IRUD ZLGH YDUHW RI SHRSM DV Z H® DV RW DQLU DWRQV GHGLFDWG WR
SWRP RWQJ VXWDLQDELOW DQG HQYLLRQP HQWDODZ DUHQHW YLD H[ SHUHQWDOGHDWRLQJ ,WDWHP SW VR
SWRYLGH HGXFDVWRW FRP P XQWW MDGHW DQG \ RXWK Z IVK VKH VRROY VKH\ QHHG VR XQGHUWDQG DQG
DGYRFDWA | RUVXWDLQDE H |IRRG \ WHP V

<RXQJ SHRSM 7KLV JXLGH LV HVSHFID@ XWHIXO IRU \RXQJ SHRSOH ILRP YDUHG EDFNJWRXQGV
Z KHWHU VWKH\ QYH LQ FIWWHV Z VWK @P IMWHG DFFHW VR J WHHQ VSDFHV RU LQ WXWDOFRP P XQWMHV Z VK D
FRVH FRQQHFWRQ VR DJUFXQOXWH 7KH LQWAWDFWYH FRP SRQHQWRI RXWSRRU DFWYLWHV DARZ V \ RXQJ
SHRS® VR FRQOQHFWZ WK VXWDLQDELAW VKHP HV LQ D KDQGV RQ UHGYDQWDS S LRDFK

<RXVK Z RINHW/ DQG HGXFDWRW 7KLV JXIGH Z L@® KHG® SWRIHWIRQDY LQ QRQ IRWP DO HGXFDWRQ
LQWAJ LDWH VX\WDLQDE LOW HGXFDWRQ LOWR VKHLU RSHWDWRQV %\ FRP ELQLQJ RXVGRRUJDP HV VKH\ P D\
FUHDVW G\ QDP LF GiDWQLQJ HQYLLRQP HQW VKDW IRWHU FXURVIW WHDP Z RIN DQG SWREGP VROLQJ
Z KL®{ P DNLQJ FRP SQFDWAG FRQFHSW P RUH DFFHWLE OA




( QYLLRQP HQVWDORW DQL] DWRQV 7KLV J XLGH FDQ KH® QRQ SRILWRW DQL] DWRQV DQG DGYRFDF\ JLRXSV
IRFXVHG RQ VXWDLQDE® IRRG W\ WHP V LP SIRYH VKHLU RXWHDFK DQG HGXFDWRQDOLQUADWYHYV 7KHVH
JDP HV FDQ EH XVHG LQ FRP P XQIW HYHQW Z RWINVKRSV DQG SXEQF DZ DUHQHW FDP SDLIQV VR
HQFRXWDJ H VXWIDLQDE &1 |RRG FRQVXP SWRQ DQG SIRGXFWRQ

muS2 b B, ! in§Hhp:

7KH DFVYIWHV LOFOXGHG LQ VKLV JXLGH DWH GHWI QHG VR SLWRYIGH D VRAG XQGHUAMDQGLOJ RI
VXWDLOQDEM IRRG M\WWHWP V DQG W LQVSUH DFWYH SDUAMFLSDWRQ LQ VXWDLQDELOW LQLIWDWYHV
3DUNFLSDWQJ LQ VWKHVH LOQWAWDFWYH RXVWGRRU JDP HV FDQ KHG \RXQJ SHRSOH GHYHMRS P SRUMDQW
WLAY DFTXLH QHFHWDU NQRZ ®IGJH DQG EH LQVSLHG VR P DNH HQYLLRQP HQWD@ HVSRQWEGH
GHFIMRQV LQ VWHLUGDLO QYHV 7KH SUP DU GIDWQLQJ REMFWYHV RI VKLV J XLGH LQFXGH

8 QGHUMDQGLQJ VXWDLODE® IRRG W\ WHP V 3 DUNFLSDQW Z LAD LQYHWKI DWW KRZ IRRG LV SIRGXFHG
GHQYHWHG DQG FRQVXP HG GRRNLQJ IRU VXWDLQDEGH SWDFWFHV VKDW SIRP RW HQYLLRQP HQVDO DQG
VRFLDO Z HADEHLQJ 7KH\ Z LAD GLVFRYHU VKH YDOXH RI GRFDOIRRG SXUFKDVIQJ RW DQLF IDWP LQJ DQG
UHJ HQHWDVEYH DJ UFXQOXWH LQ HQVXUQJ D VXWDLQDE 31 IRRG VXSSQ

5HFRJI QU LQJ VKH HQYLLRQP HQWOLP SDFW RI IRRG FKRLFHV 8 VIQJ KDQGV RQ DFVLYLIWHV SDUNFLS DQW
Z LD LQYHWW DW VKH FDWERQ IRRVEUQW RI YDURXV IRRGV FRP SWHKHQG VKH WHSHUEXWIRQV RI
RYHUFRQVXP SWRQ DQG DWHW KRZ LQGXWWDODJ UFXOXUH FRQWIEXWAHV VR FQP DWH FKDQJH 7KH\ Z LaD
JDLQ DQ XQGHUMDQGLQJ RI KRZ VKHLU SHWRQDO GLHWU FKRLFHV DIIHFW VKH HQYLLRQP HQW DQG
LQYHWII DWA Z D\ V VR FUHDWA P RUH VXWIDLQDE &4 | RRG GHFLVLRQV

([ SARUQJ VXWDLQDEG! IDWP LQJ DQG ELRGLYHUAW SUHVHUYDWRQ 3DUAFLSDQW Z LG HQIDJH LQ
H[ SHUHQWDO GiIDWRLQJ VKDWHP SKDW] HV VKH LP SRUMQFH RI ELRGLYHUMW LQ DJUFXQ@XWDO W WHP V
7KH\ Z LGDGIDUQ KRZ WUDWHJ LHV QNH FLRS LRVDWRQ SHWP DFXOXUH DQG SRAQDVRU FRQVHUYDWRQ K HCS
VR P DLQVDLQ D KHDAK\ HFRW WHP DQG SIRGXFH IRRG VXWDLQDE Q

" HYHARSLQJ FUWFDO VKIONLQJ DQG SWRRE®IP VROLQJ W@/ 7KH RXVWGRRU JDP HV Z LA WHT XUH

SDUAFLSDQW VR FRQVLGHU WHDOZ RUI VXWDLQDE LAW FRQFHWQV DQG 1LQG SWWFWFDOVRXXWRQV 7KH\ Z LAD
GHYHMRS YDXDE® SWREGIP VRO'LQJ WNLAY VKIRXJK WADP Z RWIN DQG VP DUNGHFIMRQ P DNLQJ Z KLFK

Z lEH DSSQ@FDE W EH\ RQG VKH H[ HUFLVHV LQ VKH J XLGH

( QFRXWDJH SWRDFWYH HQYLLRQP HQWDO WHZ DUGVKLS 3 DUNFLSDQW Z LG EH LQVSLLHG VR VDNH WHSV
VRZ DUG VXWDLQDELAW VXFK DV GHFWHDVIQJ IRRG Z DWW DGRSWQJ FQP DW [UHQGQ GLHW RU
VXSSRUAQJ FRP P XQLW LQIWDWYHV Z KLFK SWRP RWH VXWDLQDE @1 IRRG FRQVXP SWRQ 7KH JDP HV Z LGD
SWSDWH SDUAFLSDQW WR EH DGYRFDWAV |RU SRVIWIYH HQYLLRQP HQWOFKDQJH LQ VKHLU FRP P XQLWHV
DQG EH\ RQG

%\ WHDFKLQJ VKHVH GiDUQLQJ REMHFWYHV \ RXQJ SHRSOH Z LWQRWRQQ GHDUQ DERXWVXWDLQDE®H |RRG

W\ WHP V EXWDO/R KDYH D EHWHU XQGHUAMDQGLQJ RI VKHLULR®Y LQ EXLABLQJI D P RUH VXWIDLQDE G | X VK LH

%\ SDUAFLSDWQJ LQ VKH DFVYLWHV GHVFUE HG LQ VKLV J XLGH \ RXQJ SHRSGH Z LAD

e *DLQ D VKRWRXJK XQGHUAMDQGLQJ RI VXWDLODEGH IRRG VW WHP V DQG KRZ VKH\ WHDW VR FQP DW
FKDQJ H

e 5HFRJ QL H VKH HQYLLRQP HQWOLP SDFWRI YDURXV IRRG FKRLFHV DQG SWRGXFWRQ P HVKRGV

e /HDUQ DERXWVXWDLQDE @1 DJ UFXAXWH IRRG VRXUFHV DQG ELRGLYHUW FRQVHUYDWRQ

e ,QWHWDFWYH DQG H[ SHUHQWDO GDWLQJ FDQ KHG \RX GHYH®RS \RXU FUWFDO VKLONLQJ DQG
SWIREGP VROMQJ WNLAY

e 8 QGHUMDQG KRZ VKHLUSHWRQDODFWRQV P SDFWE LRDGHUHQYLLRQP HQWDOLWXHV DQG VROXWRQV







6 X WDLQDE G IRRG SIRGXFWRQ 7KH DJUFXOXWOLQGXWW LV D P DNRU FRQWILE XVRU VR HQYLLRQP HQWDO
GHWURWWRQ FDXVIQJ GHIRIHWDWRQ VRLO GHSGMWRQ DQG H[FHWLYH ZDWU FRQVXP SWRQ

6XWDLQDEG®! IRRG SWRGXFWRQ IRFXVHV RQ DSSWRDFKHV QNH RWDQLF IDWP QJ  WHI HQHWDWYH
DJUFXOXWH DQG DJWRHFRMJ\ Z KLFK SURUW] H VRIOKHDGX ELRGLYHUMW DQG HFRW WHP \WDE LQW

) RO\ HWDO GHP RQWUDVHG VK DWLQFRUS RUIDWQJ VXWDLQDEGH IDWP LQJ WUDWAJ LHV FDQ LQFUHDVH
DJ UFXQXWDO \ LHGV Z KL WHGXFLQJ QHJDWYH HQYLLRQP HQWO LP SDFW ) XUMHWP RWUH VXWDLQDE GH
IDWP LQJ HQFRXWJHV FLLFX@U HFRQRP LHV E\ GRZ HUQJ GHSHQGHQF\ RQ W\ QVKHWF |HUNQ] HW DQG
VR[ LF SHWIFLGHV Z KLFK SIRWAFW ERVK KXP DQ DQG HQYLLRQP HQVWDOK HDQK

)RRG Z DWH WHGXFWRQ )RRG Z DWW DFFRXQW IRU D® RW RQH VKLLG RI VRWDO IRRG SRGXFWRQ
ZRUBZ IGH DGGLQJ FRQWGHWEQ WR JWHHQKRXVH JDV HP DIWIRQV DQG  LQHIILFIHQW UWHVRXUFH
XWQ] DWRQ ) $2 5HGXFLQJ IRRG ZDWH VKWRXJK EHWWU VXSSQ FKDLQ P DQDJHP HQW
FRQVXP HUHGXFDWRQ DQG FRP SRWIQJ FDQ VLJ QULFDQV® WHGXFH HQYLLRQP HQVDOLP SDFW 6 FLHQWI LF
WXGLHV VKRZ VKDW WHGXFLQJ IRRG Z DWW DWVKH FRQVXP HU G{YHO FRP ELQHG Z LK WHGLWULE XWRQ
P HDVXWHV FDQ LP SWRYH IRRG VHFXUW DQG WHGXFH GHP DQG RQ QDWKWDOWHVRXUFHV &RP SRWIQJ LQ
SDUNFX®U LV FUMWFDOIRU LHWUQLQJ QXWIHQW VR VIKH VRLO LQFLHDVIQJ DJ UFXOX DO SIRGXFWRQ DQG
WHGXFLQJ P HWKDQH HP DIAMIRQV [LRP QG LAY

&QP DWi IUHQGQ GLHW 7KH IRRG LQGXWW LV D P DNRU VRXUFH RI J WHHQKRXVH JDV HP LWIRQV Z LWK
QYHWRFN SWRGXFWRQ DFFRXQWQJ IRU DSSIR[ P DWQ Rl VRVDOHP LWIRQV * HUEHU HWDO

6Z WFKLQ) VR SMQWEDVHG FQP DW IUHQGQ GLHW FDQ FRQWIGHWEQ P LQWP JH HQYLLRQP HQWDO
P SDFW: LAHWVHWDO WHFRP P HQG GLHWDU FKDQJ HV VKDWIDYRUZ KRG J WDLQV G1I XP HV | WXLW
DQG YHJ HWDEGHV Z KLOH QP LIMIQJ P HDWDQG GDLU FRQVXP SWRQ 6XFK GLHWDU P RGL LFDWRQV QRWRQQ
EHQHI LWJ GRE DOKHDQK EXWDOR LP SWRYH KXP DQ KHDGX E\ GRZ HUQJ VKH UWN Rl QRQFRP P XQLFDE OH
GLVHDVHV DWRFLDWAG Z WK H[ FHWLYH LQVDNH Rl DQLP DOEDVHG SRGXFW

%LRGLYHWIW DQG HFRW WHP EDM®mQFH %LRGLYHUAW LV HWHQWDOIRU VRQG IRRG W\ WHP V EHFDXVH LW
SWRYLGHV J HQHWF GLYHUMW LQ FLRSV |DFLOVDWYV SRAQDWRQ DQG LQFUHDVHV VRLOIHUMAW 7KH GRW RI
ELRGLYHUMW GXH VR LQGXWWDO DJ UFXQXW DQG KDELDW GHYDWDWRQ XQGHWP LQHV JREDO IRRG
VHFXUW $ FFRUGLQJ VR ,3%( 6 DSSWR[ LlP DWHQ RQH P LADRQ VSHFLHV DUH DWUWN RI H[ WQFWRQ
Z KLIFK KDV REYLRXV LP S@QFDWRQV IRU DJUFXOXW DQG IRRG SWRGXFWRQ &WRS GLYHWL LFDWRQ
FRQVHUYDWRQ DJ UFXQXWH DQG QDWKXLDOSR@QDVRU SIRWHFWRQ DUH DAH[ DP SOV RI VXWDLQDE G MQG
P DQDJHP HQWP HVKRGV VKDW DUH HWHQWDO IRU VXWDLQLQJ HFRARJ LFDO EDDQFH DQG IRRG W WHP
WHVLAHQFH




2 XW5RRUJ DP HV FRAHFWRQ

A@u ! S2! | H 2b H2 pusSo

s 1 TU8Hh U

3RRW DQG 1 HP HFHN GLVFRYHWHG VKDWDQLP DOEDVHG IRRG SIRGXFWRQ DFFRXQW IRU LRXJKQ
Rl DJ UFXQOXWDOJ LHHQKRXVH J DV HP IMMRQV Z KLH SLRYLGLQJ RQQ Rl Z RUB FDARUH LQWDNH

) XUKHWP RWIH LQGXWULDO DQLP DO SIRGXFWRQ FDXVHV P DNRU GHIRIHWDWRQ DQG ELRGLYHUAW GRW
( GXFDWQJ NLGV DERXWVKLY DAVXH HQFRXWDJIHV VKHP VR P DNH P RUH HQYLLRQP HOWD@ |UHQGQA IRRG
FKRLFHV VXFK DV HDWQJ GRFD@ VRXUFHG S@QWE DVHG DAWUQDWYHV Z VK D VP DAMUFDLWERQ P SDFW
7KH SXUBRWH Rl VKLV JDP H LV VR WADFK SDUNFLS DQW DERXWVKH FDLERQ |RRVS UQWRI YDURXV WSHV RI
IRRG DQG VR KHG VKHP KDYH D EHWHWU NQRZ GiGJH RI KRZ VKHLU GLHVDU FKRLFHV DIIHFWFQP DWA
FKDQJH 0 DQ\ \ RXQJ SHRS® DWH LJ QRIDQWRI VKH HQYLLRQP HQWOLP SDFWRI IRRG SIRGXFWRQ VXFK
DV J LHHQKRXVH J DV HP WWIRQV Z DWUXVH DQG MQG GDP DJH 3 DUNFLSDWQJ LQ VKLV LH®D\ Z LAVWHDFK
SHRS® KRZ GUIHWHQWGLHW VXFK DV P HDW GDLJ DQG SMQWEDVHG RSWRQV FRP SDWH LQ WALP V RI
HQYLLRQP HQWDOLP SDFW

w SHu2ES6:
) WWKFDWGY Z WK IRRG WPV HJ P HDW YHJHWE®V GDLJ SWRFHWHG |IRRGV RFDO SWRGXFH
IP SRUMG JRRGV FRQHV RUP DWNHW IRUWH®\ WFH VHWXS

X H2P§Hp

' LYLGH SDUAFLS DQW LQVR WHDP V DQG VHWXS D UHM\ WFH FRXWH

( DFK WHDP WHFHLYHV D VHWRI IRRG LWHP FDUGV

2QHDWD WP H WADP P HP EHW WXQ VR D GHWLJ QDWG DWHD DQG SMFH VKHLW FDWG LQ RUGHURI FDUERQ
IRRVEUQWLP SDFW ILRP RZ HWWR KLJ KHW

$ IVHUFRP SGHWQJ VKH LH®\ GLVFXW VKH WDONLQJ DQG FRUHFWDQ\ P LVFRQFHSWRQV

( QIDJH LQ D FRQYHUWDWRQ DERXWVXWDLODE H IRRG FKRLFHV DQG VKHLULP SDFWRQ FQP DWH FKDQJ H

| S2§ LH LAS| ¢u 2 8§Shu Du2RP H

» | THEHA

$FFRUGLQJ WR : HEHU DQG 0 DWKHZ V IRRG WDQVSRUMWRQ LV LHVSRQVIE(H IRU D VLJ QU LFDQW
DP RXQWRI VRWOIRRG HDWG HP IMMRQV Z VK P SRUMG LWHP V IUHT XHQWA KDYLQJ D VXEWDQWDGD

JWHDWU FDLERQ IRRVBUQW VKDQ GRFDA SWRGXFHG DMAHWDWYHV ) XWKHWP RWH VHDVRQDO IRRG
SIWRGXFWRQ GHFWHDVHV VKH GHP DQG IRU DUM LFIDO KHDWQJ |HUAQ] HW DQG SHWIFLGHV GRZ HUQJ

HQYLLRQP HQWDO HIIHFW 8 QGHUMDQGLQJ VKHVH FRQFHSW DGRZ V SDUNFLSDQW VR P DNH LQIRWP HG
SXWFKDVIQJ GHFLVIRQV VWK DWE HQHI IWARFDOHFRQRP LHV DQG SUHYHQWHQYLLRQP HQVDOK DLP

7KH JRDORI VKLV JDP H LV VR HGXFDWH SDUNFLSDQW RQ VKH P SRUMQFH RI IRRG VRXWFH DQG KRZ

SXWKDVIQJ (RFDO RW DQLF DQG VHDVRQDO IRRGV P D\ KH® VR FUWHDW D P RWH VXWDLQDEQH IRRG

WWHP 0 DQ\ FXWRP HU/ DWH XQDZ DWH Rl VKH HQYLLRQP HQWO FRWY RI IRRG WDQVSRUMWRQ DQG

LQGXWUIDO DJUFXOXWH ERVK Rl ZKLFK FRQVGHWEQ FRQWIEXW VR JGREDO JUHHQKRXVH JDV
HP LWIRQV DQG WHVRXUFH GHS GHWRQ

w SHI286
$ QWVRI VFDYHQJHU KXQWFOXHV IHDWG VR IRRG VXWDLQDELAW HJ ) LQG D GRFDA JLWRZ Q [WXLW
,GHQWI\ D IRRG VK DWWHT XLLHV D GRWRI Z DWHUVR J LRZ
, QWX FWRQV
' LYLGH SDUNFLSDQW LQVR VP D@WADP V DQG J LYH HDFK WDP D @QWWRI VFDYHQJ HUKXQWLHP V
3DUNFLSDQW VHDWFK IRU WP V 1Q DQ RXVGRRU VHWIQJ IDWP P DINHW JDWGHQ EDVHG RQ
VXWDLQDE LAW FOXHV
2 QFH DA LWHP V DWH IRXQG GLVFXW VKHLU HQYLLRQP HQWDO LP SDFW DQG HQFRXWJH VXWDLQDE O
SXUFKDVLQJ KDE LW
















