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7KH 6 RXVKHUD $1UFDQ ) DIVKK &RP P XQMHW ( QYLLRQP HQW, QMWIXWA 63$) &(

FRP P WMMRQHG D VHUHV Rl UHVHDUFK SDSHUY | RFXVHG RQ DJ LIRHFR®J\ 1Q 6 RXVK $1UFD
7DQ DQID =IP EDEZ H DQG =DP EID 7KLV SDSHUSLRYIGHV DQ RYHUYIHZ RI ViKH WIVMA Rl ViKH
DJW IRRG W\ WHP  1Q =DP EID DQG VKH SRWQUDOSLRYIGHG E\ DQ DJ IRHFR®RJ LFDO

ILDP HZ RN DV D LHVSRQVH VR FXUHQWFKDEBIQI HV RI HFRW WHP  GHI LDGDWRQ FQP DM
FKDQJH DQG P DQXWMRQ  7KH GHVVRS UHVHDUFK LV VXSSRUMG E\ SUP DU UHVHDUFK 1Q
WH IRLP RI VE R FDVH WXGIHV 6$) &(, DIP V VR XVH WLV Z RUN VR | XUMHU GHHSHQ W
XQGHUAMDQGLQJ R VIKH @ONDJ HY EHVE HHQ FQP DV DQG |RRG MOWIFH 1Q $1UFD DQG VR
VXSSRUMKH J HQHLUDWRQ RI DGYRFDR\ P DVIIUDODQG SUDPAFDOLHFRP P HQGDVRQV IMFDQ
RITHUVR IW P HP EHW/

6 RXWK $1UFDQ ) DMK &RP P XQMHV ( QYILRQP HOW, QMMM 6$) &( , ([ S®UQ
DQ DJ LIRHFR®] LEDODSSLRDFK VR DJ U [RRG VL WHP V 1Q =DP EID &DSH 7RZQ 6$) &(,




/ MARI DFLRQ\ P V
( [ HFXVIYH VXP P DU

, QWRGXFVIRQ

&KDUWDFVHUMIFV DQG RXVERP HV Rl =DP ELDYV DJ U IRRG W\ VWHP
6VIWV Rl EDVH Rl SLRGXPURQ

2 YHWIHZ Rl P DINHWG\ QDP LV

2 XVWRP HV Rl =P EDEZ HIV DJW IRRG A WMP

$JWRHFRARJ\ DV D WDQVIRWP DVIYH UHVSRQVH

: KDWZ RX@ D VXWIDLODE®! DJ UL IRRG VW WP @RRN Q\H"

$JWRHFR®J\ 1Q =DP EID

$ IRFXV RQ P DUINHW DV DQ HQDE®IURI DQ DJ URHFRGRJ LFDOWDQVIVIRQ
&DVH WXG\ / RFVIDJ XQD 2 UJ DQLFV

&DVH WXG\ . DVLVL$ J UFXQXUDO7 WDLQLQJ &HQWH

&RQFXVLIRQ
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) RRG DQG $J UFX@OXH 2 W DQJ DURQ 8 QIMAG 1 DURQV
)DP LOSXWVXEMG\ SWRIWDP P H

+LJK / HYHOBDQHORI ( [ SHUV

, QWALDVIRQDO) HGHUDVRQ RI 2 W DQIF $J UFX®UDO0 RYHP HQW
. DVIML$ J UEX@XLDO7 WDIQIQJ & HQWH

3DUAFLSDVRU * XDUDQWH 6\ WP V/

3DUAFISDVRU ( FR®J LFDOY DQG 8 VH 0 DQDI HP HQW

6 RXWKHLD $1UFDQ ) DIV &RP P XQMHM ( QYLLRQP HOW, QUM
6 HHG DQG . QRZ BIGIH , QMDVYH

8 QWG 1 DURQV' HYH®RSP HQA3LRIWDP P H

=DP EIDQ $ @DQFH IRUS$JIRHFR®RJ\  DQG Y4RGLYHUAW



=DP EIDW DIW IRRGV\ WP 1V GMRUMG
VRZ DUV WH SLRYIMRQ RI P DiJ H DV D
WES®! |RRG VR ViKH GHWIP HOWR! P RUH
QXVMRXV FLRSV 7KH FRXQWM LV
XQGHU RIQJ D WDSIG QXWIMRQ WDQVIMRQ
VRZ DUGV FDRUHV GLDZ Q ILRP  IDW RLY
DQG WIDLFKHV $V D UHVX®V VKHLH LV

WLJ QULFDQWP DEQXWIMRQ  XQGHUDXWIMRQ
DOG RYHUQXWMRQ LQ VIKH FRXQWA

=DP ELDWV JRYHUQP HQWVXSSRUN ViH
LQGX\VWIDODI UFX®DOP RGHOKDWLY
FKDUDPWIUVHG E\ P RQRFLRSSIQI DQG

H MIQWLYH XVH Rl H[ VUQDOLQSXW
A QUCHVE [ HUADMHUYY DQG DJ LIRFKHP LFDQYY

DQG RQH RUHQVDVAG VRZ DUGV \ IHGV DV
IQGIFDVRU/ Rl IDWP 1QJ VXFFHW 7KLY

P RGHOLY NQRZ Q VR GUYH \RIO
GHJWGDMRQ EIRGLYHUIW ®RW DQG
QXWIMRQDOIQVHFXUW , WY GRIQJ R 1Q
=DP EID

$JWRHFR®J\ SLRYIGHV D P XU | DFHWAG
UHVSRQVH VR =DP EIDY P RWMSUHWMQJ
FKDQIQI HV + SDUAFXDUD QXWMRQDO
LQVHFXUW ELRGLYHUIW ®RW DQG FTP DM
FKDQIH , WGRHV VKLV WURXJ K

P SGP HQOMRQRI W HBP HOW

Z KIFK VSDQ SLRGXPURQ HFRQRP LF DQG
VRFLIDODVSHFW , WV D WDQVIRWP DVYH
DSSURDFK VIKDWFDQ DGDSVWR GLLI HLHQW
FROM W IWRFXVHV RQ ERMRP XS
®IDGHU/KLS ILRP IDLP HW/ DQG IRRG
SWRGXFHU/ DQG MHP SKDVIVHV

FRADERWDYH NQRZ BIGJ H J HQHLDVURQ DQG
H[ FKDQIH

7KHWH LV D SDUAFXDUIRFXV 1Q WKLY SDSHU
RQ P DUINFMDFFHW DV DQ HQDEGIURI
VXFFHW |RU DJ LRHFRM®J LFDOSWRGXFHWY

7KH FDVH WXGIHV IRFXV RQ / RAVIDI XQD

2 WDQIFV D SUYDW FRP P HUFLDORU DQIF
IDLP DQG D FREMPVIYH |DLP LQJ HQGHDYRXU
RQ WH JURXQGV Rl WH . DVIML$J UFXODO

7WDIQIQ) &HOWH . $7& 1Q/ XVDND
=DP EID

e 0 DUNHWDFFHW FDQ EH GHVHALP LQHG E\
@FDVMRQ DFFHW VR WDQVSRUAMDQG
P DINHAQJ H SHUHQFH

e 7KHW LV D QHHG IRUFRQVXP HU
HGXFDVIRQ RQ VWH EHQHILW RI DQG
QHHG IRUDJ IRHFR®J LFDOIDWP 1QJ 7KLV
Z I@KHS VR FUHDW P DINHWGHP DQG
IRUDJ IRHFR®J IFDOSLWRGXFH  DQG
VXSSRUASUFH GlLI HIHQUDVRQ LQ VKH
P DUNHW

e 7KH FRQFHSWRI VIKH P DUNHWQHHGV VR
EH UHIP DJLOHG DV VSDFHV Rl P RWH
WDQ HFRQRP LE H FKDQIH EXWDOR
VSDFHV Rl VRFIDOFRQQHPARQ
NORZ ®IGJ H H[ FKDQJH DQG
FRADERWDVYH HQWALBUVHY

e $JWRHFR®J\ HQFRXWDJIHV D WKUW
EH\ RQG D IRFXV RQ SLRGXPURQ \R
LOFRUSRUDVM HBIP HQW VXFK DV
NQRZ ®IGIH FR FLHDWRQ DQG H[ FKDQIH
DQG VXSSRUM RU FLLFX@U DQG
VRAGDUW HFRQRP HV 7KLV LV RIMQ
GRQH E\ RIIHUQJ WDIQIQJ  E\
SDUAFLSDWJ  1.Q QDVMRQDODQG LHJ LRQDO

QHVE RNV E\ SDUAFISDWQJ 1Q
SDUAFISDVRU J XDUDQWAH A VWP V

3* 6  RSHDWQ 1Q VKRUMUIDLP R
IRIN YDOXH FKDIQV DQG E\ EHIQJ YRFDO
DGYRFDWAV | RUVXWILODE®! DJ UL |RRG
A WIP V WDWFDQ GH@QYHUVDIH
QXWIMRXV DQG DI | RUEDE®! | RRG |RUD@
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=DP EIDV DJUW IRRG W\ WHP LV QRW
GHOYHUQJ VIKH GLYHUAW RI I|RRGV QHHGHG
IRUIW FIM] HQV VR VXWBILQ D KHD®IK\
QAHW® 7KH FRXQM Z DV FDWILLHG DV
VKH 3 WKLLG KXQJ UHVMOQ VIKH Z RUTS 1Q

/ LQFR@ WV DOR DP IG D

QXVUMRQ WDQVIMRQ Z MK UMQJ BIYHY R
RYHUQXWIMRQ

$VZ I P DQ $1UFDQ FRXQMHV

=DP ELDV DJUW IRRG W WP KDV EHHQ
VKDSHG E\ FRRQVDVRQ DQG | RGRZ Q)
LQGHSHQGHQFH  ViKH VWUXFW(LDO

DGR HQWSLRILDP P HV P DQGDWMG E\
WKH :  RUTS %DON DQG , QUAUQDVMRQDO

0 ROHVDU ) XQG DV ®RDQ FRQGMRQV 7KL
KDV RUHQWG VIKH DI UL IRRG W\ WP

VRZ DUGV D SUYDW/HG LQGX\WWMDO
SIRGXPVRQ P RGHO: Z IViK QHJ DViYH

HITHFW RQ VKH HQYLLROQP HQW

7KH FRXQW  1DUP HU/ DUH FDVIAJ RUVHG
DV FRP P HUFLDOIDWP HW/

HP HUWLQJ 1DWP HW/ DQG VIKH EDDQFH

VP DAXRGHUIDLP HUW/ P RWMD SIDRIMQJ
VXEVIMMQFH DJ UEX@XUH RQ GMW VKDQ VE R
KHAVDLHV Rl @QG 0 Z DQDP Z HQIH

+ DUV 6P DAXRGHUIDLP HW/
GHVSIVMA SLIRGXFIQJ VKKH EXON Rl ViKH |RRG
FRQVXP HG LQ =DP EID |DFH EDULHU/ VR
P DINHWHQW!  LOFOXGIQJ SRRU

IOl DWAKRXUH  LIRDGV WDIO HWEF  DQG
WH WIQG VR @FN FRGFWYH EDUI DIQLQJ
SRZHU 0 ZDQDP ZHQH  +DUlV

7KHWH LV DQ XU HQWQHHG IRU
WDQVIRLP DWRQ Z WKIQ =DP ELDV DJ W
IRRGV\ WHP VR HQDE®! WR GHOQYHU
QXWIMRXV DQG DI RUEDE®! |RRG | RUD®

Z KLB!I QRWKDLP LQJ VIKH SOQHW



7KLV SDSHU SWRYIGHV DQ RYHUYIHZ RI VIKH
FXUHQMADVA Rl =DP ELDfV DJ UL IRRG

V\ WHP  DQG SRVIMRQV DJLRHFR®J\ DV D
VXIVDE®! 1LDP HZ RN IRUVKH FRXQW +
Z WK D SDUAEX@UIRFXV RQ P DINHW , W
XVHV VZ R FDVH WXGIHV RQH SUYDW®
RZ QHG XLEDQ IDWP 1Q / XVDND DQG RQH
SHU. XUEDQ IDLP 1QJ FREIFYH RQ WKH

&+$5%$8&7(5,67,8&6 2)

$*5, Y22' 6(&725

7KHWH DUH KIWRUFDODQG FXULHOWGLLYHW
VKDWKDYH RUHQVIMWMG =DP EIDYV IRRG
WV WHP VRZ DUGV VKLY FXUHQW

G\ IXQPARQDOWIVMA 7 KHVH LOFOXGH ViKH

IQWRGXPMRQ RI P DIJ H VR VH FRQUQHQW
E\ VYH WDGHW/ Z KR XVHG IMDV GXUDE®!

JWDIQ IRUMKHU@&QJ YR\ DI HV DQG @WUE\
FREQLDQJ RYHUQP HQW DV D J WDIQ VKDW

Z DV HDVI® WDQVSRUBE® VR |HHG Z RUINHW/
1Q FIMHV DQG P LQIQJ DUHDV

0ZDQDP ZHQIH  + DUl , WWKDV
EHHQ SRVIMRQHG DV D (P RGHUDY J LDIQ
VRP H FDIP \KDWP DI H DQG LW
SURGXPURQ XQGHU LOWIQVLYH FRQGIMRQV
@\H P RQRFLRSSIQJ LV @ONHG VR DQ
HOWHQFKHG QDUDWYH RI P RGHLQW DQG
WRRGTIDWP LQJ 0 Z DQDP Z HQIH

+ DULV 0 DI H LV VLJ QULFDQVD
VXSSRUMG WIRXJ K VKH J RYHUOP HQWY
IDLP LQSXWWXEMIG\ SLIRIWDP P H ),63
HYHQ KRXJK DFFRUWGIQI VR HYLGHQFH
WKHVH GR QRWVXSSRUMMKH DWBIOP HOWR
IRRG VHFXUW DQG ViKH\  DPYH®
HOQFRXWDJ H BZ HUGIHVIDY  GLYHUAW

0ZDQDP ZHQIH  +DULV

=DP EID DV Z MK P RW\S | UFDQ FRXQMHV
KDV DOR XQGHL RQH iH :  RUTS %DON DQG
VKH , QUALRDMRQDO0 ROHVIDL ) XQGTV QRZ
GLVFLHGIVMG VWAKPWUDODGNKWR HQW

SWRIDP P HV IRGRZ IQJ LQGHSHQGHOFH

RXWNLLWV Rl ViKH FIW VR KLI K@ K\WH
SRWIQUDOR! DJLIRHFR®J\ VR DFWDV D
WDQVIRLP DVIYH GIYHUIRUW WHP  FKDQJ H
EHFDXVH IMDFW DWP XOWS®! BIYHY +
SIRGXPVIRQ VRFLIDODQG HFRQRP IE + DQG LV
DWW FRUH DQ HP DQFISDVRU DSSURDFK
IRFXVHG RQ EXL@QJ VKH DIHQR RI IRRG
SURGXFHU/ DQG FRQUXP HU/

=$0 %, % 6

7KHVH SWRIWDP P HV HQDE®IG VKH RSHQLQJ
Rl P DINHW VR J REDOWDGH DQG WDGLIFD@®
GHFUHDVHG SXEQF VSHQGIQJ RQ SXEQF
JRRGV + @\H ViKH IRRG VA WHP  &RP ELOHG
Z WK SRRUSRTR P SGP HQDVMRQ DQG
LQVXI | IFLHQWFDSDFIW DQG EXGJ HW VIKH
DELOV Rl VIKH FRXQWA I DI W IRRG A WHP
VR SLRYLGH QXWIMRXV |RRG KDV GHFIQHG
RYHUWKH SDWMHZ GHFDGHV

6VDVXV RI EDVH Rl SLIRGXFVIRQ
+XP DQ DRVIYIVIHV DUH GUYLQJ GHJ IDGDVRQ
Rl VRIY HFRW WHP V DQG Z DWIUERGIHV 1Q
=DP EID 7KH H SDOMRQ Rl DJUFX®XH LV
UHVSROVEE®H |RU ®RW Rl |RIHWFRYHU
HDFK \HDU Rl IRUHVW DWH ®W 0 DEHVD
HWDO 7Z HOYH | RUAWWUHVHUYHV KDYH
EHHQ WMSSHG Rl B4 DOSLIRWPVRQ 1Q WKH
SDWAGHFDGH 0 DEHWHWDO
, QGX\MMDOVW B FXORDVRQ

P RQRFLRSSIQJ XVH RI DJWRFKHP IFDY +
HYHQ DWWKH VP D@XR@HUVFD®! + LV D
WLJ QU IFDQWFRQWIEXVRU VR @QG
GHJWDGDVIRQ DV IMWFRQVP LQDWAV |RRG
VRXUFHV | RUD@VSHFLHY DQG SRIVRQV WKH
OQG DQG Z DWIUERGIHV 0 DEHVID HWDO

$ VXU/H 1Q * KDQD 5Z DQGD

8 JDQGD =DP EID DQG =IP EDEZ H IQ
IRXQG D GLLHFWFRUHDMRQ EHVE HHQ ) , 63V
DQG LOFLHDVHG SHWAFIGH XVH XS VR
$1UFDQ &HQWH | RUYRGLYHUAW



) RUHLJ Q GHP DQG IRUVSHFLLE WSHV RI
WP EHU $1UFDQ LIRVHZ RRG DQG =DP EH] L
WDN IRUH DP S®! LV DOR GUYLQJ

GHP DQG IRUVIP EHU DQG KXV
GHIRIHWIMRQ 0 DEHVD 3RDFKIQJ
DQG XQUXWBLQDE®! KDUYHWAQJ  SUDPAFHV
DUH VSXUWIQJ RQ UHVRXUFH GHJ LDGDVIRQ
0 LQIQJ FRP SDQIHV DUH RSHUDVQJ LGB DA
LQ QDVRQDOSDUNV DQG J DP H UHVHUYHV

Z WK IHZ FRQVHTXHQFHV DQG WKH
HIIOHQFH ILRP P LQIQJ RSHUDVRQV LV

VHHSIQJ LOWR VKH QG DQG LQVR Z DVU
VRXUFHV 0 DEHVID , QYDWLYH DQHQ

VSHFLIHV @\H Z DWIUK\ DFLQVKY DUH WiH
VHFRQG ELJJ HWAGUYHUR! ELRGLYHUAW
®W = \WKH FDQ RXWRP SHW GRFDO
VSHFLHV SRWIE® GUYIQJ VRP H R
H MIQPURQ 0 DEHVD 7KHWH LV
LODGHT XDV IXQGIQJ Rl ELRGLYHUMW
SIRWIPIRQ DQG @P VMG J RYHUOP HQW
FDSDFIW VR RYHUHH LQIUQI HP HQW

0 DEHVD

7KH DJW IRRG VHRVRULY SUP DU® GUYHQ
E\ VKH SUYDW VHRVRU 2 WILRXJ K
GMMEXVRQ DQG LHVLORI DJ UEX®XLDO
IQSXW SWRYIMRQ Rl VFKQLEDOH SHUAVH
SRWWKDUYHWSLRFHWIQJ DQG GMMEXVRQ
0ZDQDP ZHQIH  +DUlV 0 RWV
QFHQVHG VHHG LQVSHAVRUY Z RN IRU
SUYDW FRP SDQIHV =DP ELDQ $ @DQFH IRU
$JWRHFR®J\ DQG URGLYHUAW =$$%
7KH IRWP DOLQSXWP DINHWLY
FROFHQWDWAG Z WK P XGMQDVIRQDO
FRUSRUDWAV @\H 6\ QI HQWD %D\ HU
0 RQVDQR %$6) DQG + RHFKW/
GRP LODWQJ VHHG DQG RVKHU
DJ LRFKHP LFDOVD®N 0 LOQDDUHWDO
$ FRQVHTXHQFH RI KLV LV VIKDW
VHHG UHVHDUFK DQG ELHHGIQJ IRFXV RQ
P DI H DQG YHJ HVIDE®! VHHGV | RUKLIK
YDOH P DINHW

7KLV P DU LOD@MHV VHHG ULHVHDUFK DQG
EWHHGIQJ RI IDWP HUDQG LQGLI HQRXV VHHG
+ DQG DV FRP P HUFLDOVHHGV DLH VXSSTHG
IRUIUHH RUDWD VXEMIGIVHG FRWWIKLRXJ K
WH),63 WHWH LV LOFLHDVHG XSVNH R
WHVH VHHGV DQG D UHVXGDQWERW RI
IDUP HUYDUHMHV , WDOR GHFUHDVHV VKH
GLYHUAW RI VHHGV DYDIDE®!

0ZDQDP ZHQIH +DULV DQG
WXV VIKH GLYHUMW RI |RRG SURGXFHG
© KI®I P RWMRRG LV WS XUFKDVHG
WURXJI K LQIRUP DOP DINHWFKDQOHY VKH
QXP EHURI ®FDODQG IRWHIQ RZ QHG
EWDQGHG VXSHWP DUINHW LV J LRZ LQJ
SDUAEX@UD 1Q P RWH XUEDQ DUHDV

0ZDQDP ZHQIH  +DULV

+ XQJHUDQG P DADXWIMRQ
=DP EWDV DJW.IRRG W WP GRHV QRW
GHQYHUIRRG DQG QXVMRQDOVHFXUW |RU
LW SHRS®!I $® RWKDD VKH SRSXOMRQ
H[ SHUHQFHV KXQJ HUDWVRP H SRIQMOQ iKH
\ HDUDQG Rl FKLOGBUHQ XQGHUVIKH
DIH Rl ILYH DUH WXQWAG 0 Z DQDP Z HQJH
+ DUV 21 WHWH DUH
WKQWAG DUH XQGHLZ HLJ KWDQG
KDYH DQDHP ID / LQFR®@ 7KH
FRXQW LV H SHUHQFLQJ VIKH GRXE®
EXUWEHQ Rl ERWK XQGHU DQG RYHUQXVMRQ
DV IMXQGHUW RHV D QXVWMRQ WDQVIMRQ

7KLV IV QRAWRQD EHIQJ GUYHQ E\
XUEDQWDVMRQ EXWDAR D ®W Rl
QXVUMRQDORSVIRQV 1Q KLDODUHDY  $ ERXW

Rl SRRUKRXVHKR@GV DUH HDWQJ GMW/
WDQ Rl IRRGJUWRXSV DQG DERXWD
IV DUH XQDE® VR HDWVKHLU SUHI HULHG
IRRGV EHFDXVH WH\  FRX@ QRW LOG RU
DIIRUWS WHP  GIHW DWH &®Z 1Q FDRUHV
ILRP KXW YHI HVIDE®N DQG P HDW DQG
KUK LQ FDBRUHV [LRP P DI H

0ZDQDP ZHQIH + DUV



$ UHSRUAQRWAV VKDWDERXW RI
=DP ELDQ IDWP LQJ KRXVHKR@V DWH
FXGYDWQJ VIKUHH RUGM FLRSV DQG VKH
DYDIDELDN Rl IDW RIY DQG WK\
IRRGV KDV GRXE®IG IQFH

0ZDQDP ZHQIH  +DULV
2 EHVIW LV DOR JWRZ LQJ + RI
Z RP HQ DUH FRQVIGHHG RYHWZ HLJ KWDV
UHVXOWRI SRRUGIHW DQG QRQ
FRP P XQIFDE®! GIVHDVHV DUH RQ VKH UVH

0ZDQDP ZHQIH  + DUl

/ HW WHVLOHQFH VR FQP DWW FKDQJ H
7KH LQGX\WMDODJ UFXOWDOP RGHO
FROWIEXVHV WLJ QULFDQWD VR FTP DV
FKDQIH Z KI® LHGXFIQJ IDP DQG
VXURXQGIQJ HFRV WP \A] DELOV VR DGDSW
VR FQP DWW FKDQIH $ERXW RI
JUHHQKRXVH J DV HP WMMRQV R LODVW

ILRP ViKH J REDODJ UL IRRG V\ WHP +

Rl VIKDWRWJ LODVAV [LRP ViKH SLRGXPARQ
DQG XVH Rl DJWRFKHP LFD® ) RRG DQG
$JUFX@XUH 2 W DQ] DMRQ >) $2 @

7KH EDDQFH LV FKDQJ HV 1Q @QG XVH
DQG GMMEXWRQ Rl IRRG SLRGXFW

) $2

&P DM FKDQIH LV DQHDG\ DI I HPAQJ
=DP ELD WRXJK H WQGHG GLRXJ KW DQG
GU VSHW H WHP H WP SHUDWUHV DQG
IGRRGIQJ ) RRG $JUFXOXUH DQG 1 DVXLDO
5 HVRXUFHV 3RTA $QDOMVY 1 HVE RN
>$153%1@ 7KH P HDQ DQQXDO
WP SHUDVXUH KDV LQFUHDVHG E\
GHI LHHV & HXV VIQFH )$153%$1
7KLV KDV WJ QUIFDQWP STFDVRQV

IRUIDWP HU/ SLDPRMQI WDIQIHG
DJ UEX@OXLH LQ VKH FRXQM

7KH =DP ELDQ J RYHUQP HQWKDV
HVSRQGHG E\  SLRYIGIQJ VXSSRUMRU
FRQVHUYDVRQ DJ UFXOWH  Z KLFK |RFXVHV
RQ EXI@QJ VRIGW DELON VR DEVRLE P RWH
FDLERQ )$2 8 QWG 1 DURQV

' HYH®SP HQABWRIWDP P H>81' 3@



$ NH\ FKD@IQIH WKRXJK LV VIKDWP LQIP DO
RUQR W SWDPWFHV 1Q FROVHUYDARQ
DJ UEXOXUH WIQG VR LHVXAMQ D
SIRAHUIMRQ Rl ZHHGV ,Q=DP EID W
XSVIDNH LV @ONHG VR D UIDGIFDOLQFUHDVH 1Q
WH XVH Rl KHLELFIGHV 1Q SDUAEX®U
JOSKRDWM )$2 81'3

$J URFKHP LFDOY KDYH NQRZ Q QHJ DYH

LP SDFW RQ HFR\ WHP  KHD@IK

$JWRHFR®J\ 1V D WDQVIRWP DVH
DSSURDFK VR IDLP LQJ DQG IRRG A WHP V
WDWFDQ GHOYHU QXWIMRXY VDIH DQG
DIIRUGDE®! |RRG |RUD® Z IMKRXW

GDP DILQJ ViKH SOQHW $J IRHFR®RI\ 1Q

$ PURQ

7KLV DSSURDFK 1V DQ LQQRYDWYH Z D\ R

FRP ELQIQJ VFIHQFH @YHG H SHUHQFH DQG

@RFDODQG WDGMRQDONQRZ BiGI H VR

SWKG GHMJQ P DQDJH DQG HYDOXXDWA

DJ UEX@LDOV WHP V VKDWDLH SURGXPAIYH

EXWDOR UHVRXUFH FRQVHUYLQD
$JWRHFR®J\ 1Q $PURQ

) RUWRVH VWDWSIWDRWFH DQG RU DGYRFDVMA
IRUDJ WIRHFR®J\ VKH DSSWRDFK DR
HOQFRP SDWHV VRADODQG SROAFDO
DVSHFW $V D VMWRI SIDFWFHV

DI WIRHFR®&J\  XVHV QDVWDOSWRFHWHY VR

FUHDVM EHQHI LFLDOELRER] LEDOLQWALDPARQV
VMDWHQKDQFH IDWP 1QJ SURGXPAYIW Z KL

P LQIP IMQJ GDP DJH VR KH HQYLLRQP HQW
©H] HOHWDO $V D VRFIDO

P RYHP HQW DJWIRHFR®J\ SLRYIGHV D

VROMRQ VR P DOXWIMRQ E\  GHQYHUQJ D

JUHDWUGLYHUAW RI IRRGV Z MK KLI KHU

QXVMRQDOFRQWQW :  H] HOHWDO

DQG J HOHUDVIAV KLI KHU UHVKLDV | RUVIKH
IDLP HUZ RINIQJ LQ VKRUAYDOXH FKDIQV

7KH NLOOQRQ VDU HWMQVHFW  ELLGV
RU DQVP V DQG DQIP D& + RUDN HWDO

+ KLV KDV IP SCFDRQV |RU
SRANDRQ DQG WH H[ MMQFH RI
EHQHI LFLDOIQVHFW DQG VIKH\  SRAXWM VRIGY
DQG Z DWIUERGIHV  7KH LQGXWMDODJ W
IRRG VA WHP LV GHWAR! LQJ VIKH YHU
HFRV WHP V QHHGHG VR Z HDWHUFQP DA

FKDQU H DQG FROUQXH SLRGXFIQJ IRRG

,WDOR FRP EDW \KH HIIHFW Rl FQP D\
FKDQIH E\ ®Z HUQJ J UHHQKRXVH J DV

HP DMMRQV P MODMRQ DQG EXI@HQY

P RUH LHVIOTHQWM DLP 1QJ W\ WHP V
DGDSVIMRQ ~ $ QG MWZ RUNV VR P DNH VKH
DJUW IRRGV WHP P RUH HTXIVDE®
LOFOXVLYH DQG [ DIWUIRUERW SLRGXFHUY DQG
FRQVXP HW/ : H HOHWDO

7KHHHDWH  HOP HOW Rl WKH
DJ LRHFR®J LFDODSSWRDFK  GHFLGHG RQ
WURXJK D JREDOP XL WIDNHKRGHU
FRQVXOMRQ SLRFHW XQGHUBNHQ E\ iKH
)$2 10 7KHVH DUH GLYHUIW  FR
FUHDVMRQ Rl NQRZ ®IGIH A QHUI LHV
HILFHOR WHA FOQU UHVIQHQFH KXP DQ
DQG VRFAIDOYDOXHV FX®XUH DQG |RRG
WDGMRQV UHVSROVIE®! J RYHLDDQFH DQG
FLLFX@UDQG VRIGDUW HFRQRP\ : H HO
HWDO 7KH H®P HOW FDQ EH
GLYLGHG LR FROWA WDOIHDWUHV  KXP DQ
DQG VRFIDOYDOXHV FX@%UWH DQG IRRG
WDGMRQV  FKDUDPMUMAEY R DQG
SWDPWEHV Z WKLQ DJ LRHFR®RI LEDOV WHP V/
GLYHUAW A QHUILHV  HI I LFLHQR
UHMGHOFH WHA FOQJ FR FLHDVIRQ DQG
VKDUQJ Rl NORZ BIGJH  DQG HQDE@Q]
IHDWUHV  UHVSROMEE®! J RYHUQDQFH
FLUFX@UDQG VRIGDUW HFRQRP\ ) $2



7KHWH DQ HP SKDVV RQ SXWIQJ VIKH
3 DVSILDWRQV DQG QHHGV Rl WRVH Z KR
SWRGXFH GMMEXWM DQG FRQVXP H IRRG DW
WH KHDUARI IRRGMWHP V' ) $2

QG 7KLV P HDQV IRFXMQJ RQ GLJ QW
LQFOXVIRQ  HTXIW DQG NOWEH VKLRXJ K

EXL@QI DXVRQRP \ RI IDWP HU/ DQG
FRP P XQMHV SURP RWQJ WKH W KWWR

IRRG DQG HQVXUQJ DFFHW VR J HOHVIE
HRXUFHV )$2 QG 7KHWH VD
SDUAFX@UHP SKDVLV RQ FUHDQJ
RSSRUXQMHV IRUZ RP HQ DQG \ RXVK
HQVXUQJ VMDWWH\ DUH LOFOXGHG LQ ERVK
WKH HFRQRP LIF RSSRUXQIVIHV DYDIME®! 1Q
IDWP 1QJ DQG LQ GHFIMRQ P DNLQJ ) $2
QG 7KHHBP HONV VKHWUDWRFIDWG
SWDPFHV DQG EHQHI LELDORXVFRP HV DUH
GHVFUEHG DUH GHVFUEHG RQ WKH |RTRZ LQJ
SDIHV

7KH HBPP HQW Rl DJWRHFR®J\ SLRYIGH D
FRQWA VXDO | B LE®! 1LDP HZ RN |RUVKH
DJUW IRRG W\ WHP HQFRP SDWIQJ VRFIDO
HFR®J LFDODQG HFRQRP LF HOP HQW ,Q
SDUAFX@U WKH W\ WP QHHGV \R

6$) &(,

W
HQKDQFH J HOHME GLYHUAW 7KLY Z RWN
P XWVEH GRQH 1Q FREDERUDVRQ Z VK
IDUP HUY VR HQVXUH D@ QP HQWVR VIKHIU
QHHGV DQG VR VXSSRUMHVIQHQFH
EXLGBLQJ

DRQI Z WK
RVIKHU VMIFK QR®J LHV VMDWSRVH D UWN

VR KXP DQ DQG HQYILRQP HQUDOKHDOK
VXFK DV JHOHVMFD® P RGIIHG FLRSV

DQG LQVHFW

VR P DNH VKH P RW\R
Z KDWZ H KDYH DQG HQVXUH IKDW
UHVRXUFHV DUH DYDLODE®! VR | XWKUH
JHQHUDMRQV DV Z HODV LHGXFLQJ
IDUP HY/ GHSHQGHQFH RQ FRUSRUDWM
VXSSO RI LQSXW

( P EWDFH SWDPWFHV WWMDW

DQG

ViKDW RWHMU VRFLDO

FRKHVIRQ VKLV P HDQV UHFRI QMIQJ
DQG DFWH® DSSOLQJ ) DP HW/

5LJKW DQG LOFOXGIQJ IDWP HU 1Q FR
SWRGXPVIRQ Rl NQRZ ®IGIH

R
SWIRGXPIRQ GMMEXVIRQ DQG
FRQVXP SVMIRQ Z KLFK Z LGDOR UHGXFH
VRIODQG Z DWAU SRIXVIRQ
$ PWYHO

Z IMLQ FRP P XQMHV VR

H VLQDOVKRFNV LQFOXGIQJ FOP DM
FKDQIH

Rl QDVUDOUHVRXUFHV VR J HQHUDVM DQ
HTXIVBE®! DQG LOFOXMLYH W WiAP



( AHP HQW RI DJ IRHFRORJ\

SWFWFHV DQG EHQHI LFLDORXVFRP HV

Element

Associated practices

Beneficial outcomes

1. Diversification

« Maintaining and
enhancing genetic
diversity of species and
ecosystems

e Supporting diversification
of income streams

« Intercropping and crop
rotation
+« Crop and livestock farming

» Builds adaptive capacity to
external shocks, including
climate, market and pests
and diseases

« Supports diversified income
streams through sales of
multiple products enabling
greater financial
independence

« Generates greater volumes
of micro- and
macronutrients, contributing
towards nutritional security

« Farming livestock provides
meat, an additional source of
income and manure for
composting

 Supports ecosystem services
such as pollination, air
purification and soil health

2. Co-creation of
knowledge

« Enhancing co-creation
and horizontal sharing of
knowledge, especially
through farmer-to-
farmer exchange

+ Promoting the inclusion of
agroecology in educational
curricula at all levels

« Developing capacity for
systems thinking to cope
with an increasingly complex
world

« Participatory, farmer-led
research

+ Needs-based academic
research

» More holistic understanding
of agri-food systems

« Farmers and their needs
elevated rather than
marginalised

3. Synergies

« Putting in place systems
that enhance synergies
(positive ecological
interactions)

+ Enhancing
complementarities in
agro-ecosystems

+ Using natural features
(hedges, ponds, flowers,
etc.) to perform functions
such as windbreaks, pest
deterrents, pollinator
attractors.

» Reduces input and
infrastructural costs

4. Efficiency + Nutrient recycling by s Saves costs
planting leguminous crops to | « Saves on resource use,
fix nitrogen and other crops particularly external
and flowers with nutrient- resources
fixing or depositing
characteristics.
Water recycling
5. Recycling Using animal manure with « Cuts down on use of external
+ Using local, renewable biomass and green manure resources, and thus costs
resources to make compost instead of |« Helps to support closed loop
« Making closed loop buying in fertilisers systems
cycles

6. Resilience

« Designing the farm to
protect from extreme
events

+ Using permaculture design
principles incorporating
hedges, trees and natural
windbreaks

« Helps to weather external
shocks and enable continued
production




culture, identify, tradition,
social and gender equity of
local communities that
provide healthy, diversified,
seasonally and culturally
appropriate diets

Fairness - support dignified
and robust livelihoods for all
actors engaged in food
systems, especially small-
scale food producers - fair
trade, fair employment and
fair treatment of intellectual
property rights

Element Associated practices Beneficial outcomes
7. Human and social s Social values and diets: * Enables shorter supply
values food systems based on the chains built on trust and

transparency

8. Culture and food
traditions

Growing local and
indigenous crops
Celebrating the culture in
agri-‘culture’

¢« Enables food sovereignty and
reclamation of autonomy

9. Responsible
governance

» Strengthen institutional
arrangements to improve
recognition and support
of family farmers,
smallholders and peasant
producers as sustainable
managers of natural and
genetic resources

Democratic decision-making
processes

Membership of a PGS or
other networks that elevate
the voices of farmers

e Inclusive, democratic
governance mechanisms

* Support for local and
regional food systems

* Contextual and varied
governance systems that are
fit for purpose

10. Circular and solidarity
economy

Encourage social
organisation and greater
participation in decision-
making by food producers
and consumers fo support
decentralised governance
and local adaptive
management of agricultural
and food systems

Enable proximity and
confidence between
producers and consumers
through fair, short
distribution networks and re-
embedding food systems
into local economies

¢« Shorter and cleaner value
chains

¢ Diversified markets

e Higher incomes for producers

6RXUFH ) $2

H] HOHWDO

7KH + LK / HYHOBDQHOR! ([ SHUW +/3( RQ) RRG DQG 1 XWIMRQ DGYLVH VKDWMKHUH DUH
FLRW FXWIQJ HOP HQW QHFHWDU IRUGU H VFD®! WDQVIRWP DMRQ Rl WH IRRG W\ \WWHP
7KHVH DUH L.QFOX(VLYH DQG SDUAFISDVRU [RWP V Rl LQQRYDVMRQ JRYHUQDQFH LQIRWP DVIRQ

DQG NQRZ ®IGIH FR SLRGXPVIRQ DQG VKDUQJ DP RQJ FRP P XQMHV DQG QHVE RNV DQG
UHVSROVIE®! LQQRYDVRQ VKDWWMAMHUY LOQRYDVRQ VRZ DUEV VRFIDOMXHY  +/ 3(




$J IRHFRQRJ\ LQ =DP ELD
7KHUWH 1V VLJ QULFDQWFLYLOVRFLHW
RU DQLYDVRQ VXSSRUM RUDJ IRHFR®I\ 1Q
=DP ELD Z M FROQVMMQADGYRFDR
XQGHWINHQ VR J RYHUDP HOWVR VKLLW
DJ UFXOXWDOSRIA VRZ DGV
DJ IRHFR®J LFDOSUQFLS BV

/ HDGLQJ RU DQLYDVRQV 1Q WKLY UHJ DUG DWH
. $7& =$$% 3DUAFISDVRU / DQG 8 H

0 DQDJHP HQW 3(/80 =DP EID DQG D
KRW\RI RWHUQHVE RNV 0 DQ\ RI VIKHVH
DOR EHRQJ VR ViKH UHJ IRQDOS @DQFH |RU
) RRG 6 RYHIHLIQW LQ $IUFD $)6$
SOWRLP

$)6$ LV DPYH® FDP SDLJQIQJ IRU
JRYHUP HQWVXSSRUMRUDJ LIRHFR®J\ RQ
ViKH FROAOHQW , W OWMAFDP SDLIQ
SRVIMRQV DJ LIRHFR®J\ DV D UHVSRQVH VR
WKH FQP DWW FUMY , WXQGHUWRRN FRXQWA
GIYHOUHVHDUFK VR lQIRWP  IW FDP SDLIQ

2 OH Rl WMHVH FRXQWIHV Z DV =DP EID 7KH
FDP SDLJQ | RFXVHG RQ 3 FLHDWQJ DQ
XQGHUADQGLQJ Rl H MAQJ FQP DWW
FKDQIH WHDWAG SRIFIHV  SOQV
VDWAT LHV  UHI XOMRQV DQG 1P HZ RUNV
DWQDVMRQDOGIYHO DQG LGHQWI 1[QJ HOW
SRIQW IRUP DIQWUHDP LQJ DJ LRHFR®RI\
QR SRAA IWDP HZRUWV $)6$ =$$%

7KH $JWRHFR®J\ ) XQG LV VXSSRUAQI VKH
UHJ LRQDOG HHG DQG . QRZ BIGIH , QUDWYH
6., DQG6RXWK $1UFDQ EDVHG %RZ DVFK
VR Z RWN Z WK RFDOSDUQHL/ LQ 0 DDZ L
6RXVK $/UFD =DP ELD DQG =LP EDEZ H RQ
D SIRMPMAYBIG & RIDERIDWQ) VRZ DUBV
OQGVFDSH GIYHODJ LRHFR®RJI\  1Q 6 RXVIKHLD
$IUFD =DP ELDQ SDUQHV/ LOFOXGH . $7&
7KH JWDQWR! 8 QMG 6 VWAV

Z I@EH VSHOWRYHU P RQUKV VR |RWHIUD
KROME DSSURDFK MDWEXL@EV DI HQR\

KHD® LHOMRQVKISV DQG GHHSHQV

FRQOHFVRQV EHVE HHQ SHRS®I DQG QDVXIH
$JWRHFR®I\ ) XQG ,Q

VIKH [LDWWSKDWH Rl VKH ) LHG O P HP EH

/ MALDRA DQG $JWRHFR®J\ &DP SDLJQ Z DV

OXQFKHG 7KH FDP SDLJQ FRRUGIQDWG

E\ VWH 6 DP RWD 0 DFKHO, QUALRDMRQDDAN

% 1) DGH DQG WWH 6 RFIDOMBDUN DIP V VR

VWIDFK UXWDODQG XUEDQ Z RUINHWY VR

WIHDG DQG ZUWM IQ (QIDK 067

7KH FDP SDLJQ P DNHV ViKH @ONDJ HV

EHVE HHQ HGXFDURQ QMALDR\

GHFR&RQIVDWRQ DQG WWH  FRQWUXPARQ R

D QHZ SRR RUVRFIHW VKDW

SHWP HDWMV SIRGXPWRQ DQG LHSURGXPURQ

Rl XWDOMH Z I VKH SURGXPARQ R

KHDOK\ IRRG 067 , WDVSLLHV

VR QRWVRQO VWDFK @MWDR  EXVWR FKDQIH

IRRG SIRGXPVIRQ A WHP V VR RQHV XVIQJ

KHDOK\ DJURHFR®J\ SWDFWFHV 067

%H\ RQG GHGIEDWAG FDP SDLJ QV

RUI DQWVDVMRQV VXFK DV 3(/ 80 =DP EID
DQG =$$%+ ERW QHVEZ RUIN RU DQLYDARQV
+ SHWARQ J RYHUQP HOWRQ DQ RQIRIQJ
EDVLV VR DU XH | RUDJ LRHFR®J\

© KLB! iKH FRXQW  DJ UEXOUDOSRTELHV
HFRJ QIVH iKH P SRUBQFH RI VP DABXREGHU
IDLP LQJ DQG RI VXWIRLQDE®! | DLP LQU
SRIA\ VXSSRUMHP DIQV J HDUHG VRZ DUEV
VKH LQGX\WUDODJ W IRRG P RGHO

7KLV SDSHUXVHV VEZ R FDVH WXGLHV

/ RAVIBIXQD 2 WDQIFV DQG . $7& R
LEOADVA VKH P XOAB®! EHQHILW RI DQ

DJ LRHFR®RJ LFDODSSLRDFK VR 1DUP 1QJ
7KLV IV EHFDXVH DI WIRHFR®J\ H[ WIQGV
EH\ RQG SLRGXPRQ VR [P SGP HOAWQ) QHZ
P DUINHWP HFKDQLVP V VDWDLH LOKHUHQUD
IDILHUVR ERW SURGXFHW/ DQG FRQVXP HU/



$ )28&86 21 0$5.
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0 DUNHWDFFHW LV FIVMG DV D NH\
FROWADIOW RU VWP D@XR@GHU I DWP HW/

5 HDVRQV LOFOXGH GMBQFH [LRP P DUINHW
DQG @FN Rl WDQVSRUMDQG DGHT XD\
WRWDIH @FN Rl NQRZ BIGIH DERXW
P DUINHW DQG P DUNHWSUFLQ)  DQG
ERWBIOHFNV VR HQWUQJ IRWP DOIRRG
UHVBLOYDOXH FKDIQV 7KLY FDQ EH GXH \R
WKH QHHG VR LHIDE® SLRGXFH DWFD®! VR
SWRGXFH VR XQURWP WDQGDUWEV DQG R
FRP SO Z I WUPWSK\ VRVDQIVIDU
WHIXOMRQV  Z KIFK FDQ EH H SHQWLYH

DQG DGP LOMADWYH® EXUGHQVRP H

) RRG VRYHUHL] QW DPYMAV QR VIKDW
IRRG VKRX@ EH SLRGXFHG |RUSHRS® DQG
QRWIRUP DINHW DU XIQJ VIKDWSHRS®!
VKRX@ EH DE®! VR FROWROWHIURZ Q IRRG
V\ WHP V D@ QHG VR WHLUIRRG YDOXHV
DQG FXOXWH  %RUMHAOR HWDO

(76 $6

Y%RUHIOR HAWDO WHYLHZ
DSSURDFKHV VR DJ UFX@XDOP DINHW
7KH QR VIKDWP DUNHW DUH P HFKDQIWP V
VKDWGHWALP LOH Z KDWY SLRGXFHG  DQG
WKH YDOXH Rl Z KDWY SURGXFHG

Y%RU/HEOR HAWDO 7KH H FKDQIH
Rl YDOXH VKDWKDSSHQV LQ P DINHW

Z KHWHUWH DUH JREDOFRP P RGIW
P DUNHW RU@FDOVHG IRRG P DINHW LV
GHVALP LQHG E\  |LX®M]VHWWKLRXJI K
JRYHUQP HQWHI X@VRQV SUYDWA
FROADFW FX@XWDOFXWRP V DQG SXEQE
QRWP V %RUWHIOR HADO $JW
IRRG P DUINHW VWWHFK VKLRXJK P H DQG
VSDFHTHQFRP SDWIQJ  DE@DFWYIVHY DRQJ
WKH YDOXH FKDIQ  %RUHAOQR HWDO
$V D LHVXOVVKH SHURWP I XQFRQV
EH\ RQG HFRQRP LF H FKDQJH R YDOXH EXW
DOR VSHDN VR VRAIDODQG SROAFDO
GIP HQVIRQV



7KH J®REDODJ UL IRRG V\ WHP LV EDVHG RQ
WKH LQGX\WMDOP RGHORI SLRGXPARQ Z VK
GMMEXVIRQ P DUNHVIQJ DQG UHVIDLO
RFFXUIQJ Z IMKLQ D QHR QEHWDOHFRORP LE
ILDP HZ RWN LQ SXU/XIWRI SLRIIW $ GUYHU
Rl VKLV P RGHOLY J REDOVDVRQ VMDWKDV
FUHDWAG D XQURWP  VIQI ® P DINHW

WLJ QULFDQW® H SRVHG VR J REDOVKRFNV

YRUWHTOR HWDO

7KH CEHLDOVDVMRQ Rl JREDOIRRG P DUNHW
KDV FUHDWAG DQ HQYILRQP HOWR
FRP SHWARQ DQG VKH Z LQQHUY DUH VKRVH
DE®! VR GHS® HFRQRP IHV Rl VFDO®!
%RU/HEOR HAWDO 7KV 1Q WD
KDV GUYHQ FROFHQWDVRQ LQ VIKH VHRVRU
%RU/HEOR HAWDO I XUMHU

UHWIFQ) HQM VR VP DEBUDRVRY/ VXK
DV VP D@XR@HU I DLP HW/ DQG SURFHWRU/
$FFHW VR WKLY P DINHWLY YHU GHSHQGHQW
RQ WMRQJ SK\ VIFDO HFRQRP [F DQG
LOWAGHFVWDOFDSIVIDO %RUHAOR HWDO

DQG VR WH FRXQWIHV Rl VKH * GREDO
6 RXVIK WIQG VR EH GVDGYDQWRI HG |, Q VKLY
WV WHP QI LHGIHOWATRI IRRG DUH P RYHG
DLRXQG VKKH Z RUTS Z MK FRQVXP SWRQ
WSIFD@® KDSSHQIQJ IDUILRP \KH EDVH Rl
SIRGXPRQ 7KLY KDV UHVXOMG 1Q
LQFUIHDVIQI® FRP SG®f |IRRG VDIHW
WHTXILHP HQW  %RUHAOQR HWDO
Z KIFK DUH WMHQ DOR [P SRVHG RQ
@FDOVHG SLRGXFHW/ Z VK VKRUMFKDLQV VR
P DUINHWGHVSIVM MQRWEHIQJ DA D\ V
QHFHWDU  DWVKLY VFDO®

I+

7KH P DUNHWP XVWDOR GH@QYHU GLHVDU
GLYHUIW 7KH GHYDWIMQJ QXWIMRQ
WDQVIMIRQ KDSSHQIQJ 1Q $1UFD DV P RWH
SHRS®! @QYH LQ FIMHV DQG VKXV DFFHW
KK FDRUH ®Z QXWIHQASURFHWHG
IRRGV Z RX@ IP SO VKDWKH J REDIVHG
QHR QEHWDODI W IRRG W WP GRHV QRW
GHQYHUGHVIU  GLYHUAW

6DGO  HYHQ UXUDOP DUNHW DSSHDUVRR QRW
EH GHQYHUQ) GIHVDU GLYHUAW +

SUP DU® EHFDXVH RI ) , 63V IKDWKDYH
RUHQVDWIG SLRGXPVRQ VRZ DUGV P DI H

$Q DJ LRHFR®J LEFDODSSLRDFK R | DLP LQJ

Z RX@ WHVROH VKLY DAXH DV

LOWALFLRSSIQI DQG P X®U FLRSSIQJ DUH

NH SLRGXPURQ SUQFISBV

$)6% QRVMV \WWDWS | UFDQ (P DW
P DUNHWATDUH D ®UJ IMP DV DYHQXH IRU
DJ LRHFR®RJ LFDOIDUP HWY/  7KHVH P DUNHW
+ WSIFD@ RIIHUQJ YHIHVDEGN |UKIW
DQG P HDW: DUH LOFOOVLYH VSDFHV VKDW
DWADPAD GLYHUAW RI SHRS®! | LRP

GU I HIHQUWRFLIRHFRQRP LF ELDFNHW
FOWHV DQG FXOXUHV $) 6$ 7KH
QR VIKDWWCHVH P DUNHWVSDFHV WHAQG VR
HP EWFH LQGLI HQRXV FRP P HUFH
SUQFLS®N KDW RFXV RQ NQRZ BIGI H

H FKDQIH DQG Z HEEHIQI D®&RQJ Z IVK ViKH
VHAIQ Rl IRRG IRUP RQH\  $) 6%

0 DW P DUINHW WHQG VR EH 1Q SOFHV RI
FRQIO(HQFH + D&RQJIVIGH URDGV DQG DW
ERWGHY $)6%

, WV VIP H VR BRN RXWIGH Rl VKH IRWP DO
YDXH FKDIQ IRUP DINHWSDFHV DQG

RSSRUMQMAV I ZHWXO Z DQWD GLITHWHQW
DIWIRRGM WHP R Z KDWZ H KDYH QRZ

$.J UIRHFR@®J LEDOI DLP HUY | DFH VHYHWDO
FKD@QI HV LQ DFFHVWIQJ P DUNHW 7 KHUH
IV ®Z FRQVXP HUDZ DUHQHW RI VKH

GDP DJH FDXVHG E\  WH LQGXVWMDOW WHP
VR WHLU KHDOK.  DQG WMDWRI VIKH S@QHW



&RQVXP HW GR QRWSHUFHLYH DJ LRHFR®RJI\

DV D GUIHHQUDVRU DQG 1Q P RW\S IUFDQ
FRXQMHY ViKH\ DUH QRWZ LQQJ RUDE®! VR
SD\ P RWH IRUVXWIDIQDE® SURGXFHG IRRG

7KH FRW\RI DJ LIRHFR®J IFD@® SURGXFHG
IRRG GRHV QG VR EH KLJ KHU EHFDXVH
IDUP HU/ GR QRWUHFHLYH ViKH VDP H GIYHORI
JRYHUQP HQWVXSSRUMIKLRXIK ViKH ) , 63V
$)6$ HQYLLRQP HQVIBOFRW DWH
QRWH[ VLODDOVHG LQ WKLV P RGHO DQG
\ IH@V + Z KI®I P RUH GLYHUH + FDQ EH
®Z HU

7KHWH LV DQ XU HQWQHHG |RUFRQVXP HU
HGXFDVIRQ VKDWKLI K@ KW ViKH GDP DJH
GRQH VR KXP DQ DQG HQYILRQP HQVIDO
KHDOK E\ ViKH LOGX\WMDOP RGHO 7KLY
LQFOXGHV ELRGLYHUAW ®RW HGXFIQI WKH
DELOV Rl HFR WHP V VR DGDSVWR FQP DM
FKDQIH SREXRQ Rl VKH DIU VRIODQG

Z DU DQG GDP DIH VR KXP DQ KHD®IK
WURXJI K SHWAFIGH UHVIGXHV DQG

FRQVXP SMURQ Rl B&Z QXWIHQWM RRGV

* OSKRVDW IRUH] DP S®I LV MH P RW
XVHG KHUELFIGH 1Q WWH Z RUT DQG MY QRW
HP RYHG ILRP  IRRG WKLRXJK SURFHWIQJ
&DQFHU$ WRFIDVRQ Rl 6 RXViK $1UFD
WV NQRZ Q VR FDXVH UHVSLLDVRU
SWREGIP V QHXUR®RJ LFDODQG
FDUGRYDVFX@USWRE®P V' DP RQJ RVKHW/

$QDNZ XH $ WKG XQGHUBNHQ 1Q
) LDQFH QRVAV D WLJ QU LFDQWUHGXPURQ LQ
WKH UWN Rl FDQFHUDP RQJ FRQVXP HUV/ Rl
RUDQF IRRG %DXGU $WP DQQ
7RXYLHU

$)6$ LY QRVAV WWDWEP DW

P DUINHW VKRZ \KDWDJ UEX@XUH LV QRW
NKVWDERXW HGBV EXWXQGHUAMDQGLQJ VKH
HQWLH IRRG HFRW WHP ~ + WWH\ DUH

3 DERXW.QFOMYHOHW HTXDOV DQG
FR@IFWYH HP SRZ HLP HQW

$.J DIQWWKLY EDFNGLRS  VIKH SDSHU

H S®RUHV VE R FDVH WXGIHV Z M D
SDUAEX@UIRFXV RQ P DUNHWDFFHW



/ RAVIRJ XQD 2 W DQIFV Z DV HAREQVKHG LQ
RQ SUYDW ®QG RZ QHG E\

. DODQIZ D 1 HZ ®YH DQG KHUKXVEDQG , W
IV D IRWP D@ UHJ MAMUHG |RU SLRILW

FRP SDQ\  7KH IDLP  SLRGXFHV VHDVRQDO
RU DQIF YHI HVE®N |RUP DINHWSXUBRVHV
RQDIDWP 1Q/XVDND =DP EID 7KH IDWP
IV D SUYDW® RZ QHG DQG IRWP DD

UHI MALHG FRP SDQ\ VIKDWHP S®\ V ERVK
IX@WP H DQG SDUMIP H \WDII 6 VDI |

LQFOXGH IDLP MERXUHW/ DQG FOIDQIQI DQG

SDFNDJ QI SHU/RQQHO DRQJ Z VK
GUYHW/ 7KH FRP SDQ\ LV GDE®! |RUVIY

DQG RWHU UIHI XOWAG FRWV

2 Z QHUDQG P DQDJHU. DQDQIZ D 1 HZ ®RYH
KDG P RUH WDQ D GHFDGH{V H| SHUHQFH 1Q

EXVIQHW DQG P DUNHVQJ EHIRUH WLDLQU
KHUKDQG \R I1DWP LQJ

6 KH KDV D %DFKHRURI $UN LQ SXEQF

DGP LOMADVMRQ DQG VRFAIR®RJ\ DQG
VHYHWDOFHUALLEDVAV 1Q P DUNHWQJ
IQFOXGIQJ VRFIDOP HGID P DINHMQJ |, Q KHU
SURI HVWWIRQDOFDUHHU SURUVR EHFRP 1QJ D
IX@WP H IDWP HU VKH Z RINHG DV D VDOV
DQG P DUNHVIQJ P DQDJI HUIRU6 HED ) RRGV
DQG IRU&RP P XQIW 0 DUNHW IRU

&RQVHUYDVRQ LQ / XVDND

. DQDQJZ H LV SDWIRQDWA DERXW
VXWBRIODE®! |RRG W\ WHP V DQG RQ D

P DAMRQ VR P DNH VXWRIQDE® JRZ Q IRRG
DYDIDME®! VR FRQUXP HU/ WKLRXJ KRXWWKH
YDOXH FKDIQ 6KH LV D P HP EHURI ViKH

, QUWAUDDVIRQDO) HGHUDVMRQ RI 2 LI DQIF
$JUEXOWDO0 RYHP HQW ) 2$0

( FR®RJLFDO2 W DQIF $J UFX@OXH

/ HDGHUKLS &RXU/H DQG LV UHI XDUD
LQYIMAG DV D VSHDNHUVR Z RUINVKRSV
IRFXVHG RQ DJ IRHFR®J LFDODJ UFXOXH



&RQVH[ VKDOI HDVXLHV

6 LOFH LOFHSVMRQ VKH IDWP KDV XVHG &RQWA DO HDVXUHV RI' DJ LIRHFR®J\
RUW DQIF SLIRGXFVIRQ SUQFS®IV VR SLIRGXFH LOFAXGH KXP DQ DQG VRFDOYDXHV DV Z HD
FLRSV IRUP DINHWZ MK FLRS VHBIFMRQ DV FXOXWH DQG IRRG WDGMRQV

EDVHG RQ P DINHWGHP DQG
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« VD IRFXV RQ KXP DQ KHD®K [Q P DINHQJ
Rl iH IDLP

o 3DUAFISDWV 1Q VKH DQOXDO=DP EID
7WDGEMRQDO) RRG DQG 6 HHG ) HWIYDO

+XP DQ DQG VRFIDOH®IP HQW

&XWXH DQG | RRG WDGMRQV

&KDUDFVHUMMIFV DQG SUDFVIFHV

& KDUDFVMUMAEY DQG SIDPWFHV LOFOXGH GLYHULLFDMRQ W QHUIHV  HITLEIHQR  UHVIQHQFH
WHA FOQJ FR FUHDVRQ DQG VKDUQJ RI NQRZ BGIGIH 7KH VIDE®I EHBRZ SLRYIGHV DQ
RYHUYIHZ RI Z KDW RAVIDI XQD 2 W DQIEV XQGHWINHV LQ HDFK Rl ViKHVH DUHDV
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+ &LRS (RIMRQ + \R P DIQUDIQ VRIOKHDOK DQG ERRWIELRGLYHUAW
' LYHULIFDARQ | » O XOMFLRSSIQU + VR P HHWP DINHWGHP DQG
« 0 XGAS®! LQFRP H WUHDP V + YH] HVDE®! VDB DQG WDIQIQJ

o 0 XEKIQI VR SIRWPAWDQG | HHG WKH VRIO

o /LYHWRFN SLIV JRDW DQG FKIFNHQV LQFRUSRUDVMG LQVR SUIRGXPURQ
DV D VRXUFH Rl P DQXH
6\ QHU LHV « +HEV P DUJRGV DQG P RUQID WHHV SOQW VR DWADPAEHQH LFLDO
IQVHFW EHHV DQG @G\ ELLGV 1Q SDUAFX®U
¢ $ IRIHIVWGHWLI Q XVHG IRUVIKH IDWP  LOFRUSRUIDMQJ WHHV DQG VKUKEV

« &RP SRWIQJ LV GRQH RQ VW @\ HIHG DQG LQ EHGV  XVIQJ QYHWRFN
P DQXUH DQG DYDLDE®! EIRP DW

« +RP H P DGH WHP HGLHV XVHG DV D ILUAMIQH RI GHIHQFH DJ DIQW\SHWA
DQG GIVHDVHV

o YRUHKR®! Z DMUXVHG % LV D FRWFHQWH EHFDXVH RI HOIPWFIW
FRWV VR XQ WH SXP S

+  5HIDOWRQ P XQIFISDOVXSS® Rl HBIPWFIW

¢ ) RFXV RQ NHHSLQJ VIKH VRIOKHD®IK\ VR KHG 1LJ KWGIVHDVHV 0 RW
SUHYDBIQWSLREGIP 1V | XQJ DOGIVHDVH LQ WDIQ\ VHDVRQ + KRP H
P DGH UHP HGIHV XVHG DV DQ LQVMDOHVSRQVH Z MK FRP P HUFLDOEIR
5 HVITHQFH WHP HGLHV DV D ®WMHVRUN
o YRUHKR®! Z DWIUXVHG
e ([ SSHWHG QHHG IRUVKDGH FBRVK VR SLRWPWFLRSY DJ DIQWH] WHP H

(1FHOR DQG
HA FOQ

Z HDVIKHU HYHQW
« 3DUMRI D3* 6 JWRXS + 8EXP L+ DRQJ Z MK RHUFRP P HUFLDO
RUW DQIF J WRZ HW/ 1Q / XVDND
« OHPEHURI =$$%
&R FUHDURQ DQG
« 3DUARI Z LGHU FROWOQHQDOQHVE RINV IKLRXI K VIKH ,) 2 $0 ( FR®J LEDO
NQRZ ®1GJ H VKDUQJ )20 (

2 W DQIF $J UFXOXWH / HDGHUKILS 7WDIQIQI & RXUMH
o 211HW/ WDIQIQI FRXUMHV VR VXSSRUMIQRZ BIGI H H[ FKDQJH DQG
VKDUQJ VR KHS VFD®! XSVDNH Rl RU DQLE DJ UFX@XUH



$ QRWA RQ 3 DUAFLSDVRU. * XDUDQWAH 6\ VWHP V

$ 3* 6 LV DQ LQFOMMYH WDQVSDUHQWDQG DFFHWIE®! Z D\ |RUVP DAXRGHWY VR
IFHUAI VKHLU SLRGXFH DV RUDQIE $ 3* 6 FRP SUVHV IDWP HW/ FRQUXP HW/
VLB DQG RWHU LOWUHWMG SDUAHY VIKDWFREBIPAYHO LOVSHRWAKH IDLP DI DIQW
DJ LHHG XSRQ RU DQIF WIDQGDUGY VR SURYIGH DWXUDQFH VKDWMIQGDUGY KDYH EHHQ
P HW , WORWRQ® SLRYLGHV VKLY DWXWDQFH VR P DUNHWEXWY DOR D YHKLF®! [RU

HP SRZ HUQJ IDWP HY/ HQDE@ VKRUMUP DINHWIONDI HY DQG FDSDFVIMQY

IDUP HU/ VR HQIDJH Z MK GRFDOJRYHUQP HQW 3* 6 LV D JWRZ LQJ J REDOV WHP

VKDWY VXIVRE®! | RUVP DABR@GHU I DUP HUY

( QDE@QJ | HDVKLHV

( QPE@Y HDWWHY HQFRP SDW WIHVSRQMEE®! J RYHURDOQFH DQG EXL@QI D FILFX@U DQG
VRAGDUW HFRORP \  7KH WWE®I EH®Z SLRYIGHV DQ RYHWIHZ RI Z KDW RFVIDJ XQD 2 W DQIFV

XQGHUMNHV 1Q HDFK Rl VKHVH DUHDV
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5 HVSRQVE®! .
JRYHWDQDQFH
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7KH FRP SDQ\ LV SDUARI D 3* 6 Z KLFK KDV D |®WDQG
WDQVSDUHQWI RYHUDDOFH VWAKFVXLH

«  &RQWEXWAV VR VKRUMUVXSS® FKDIQV EHVE HHQ

&ILFX@UDQG
VRIGDUW .
HFRQRP \

SWRGXFHW/ DQG FRQUXP HW/
$PWYHO DGYRFDWAV |RUXSVIDNH RI DJ LRHFR®RJ LEDO
DJ UFXOXUH VIKURXJ K SUHVHQUMRQV VRFLDOP HGID DQG

1Q P DUINHMVWSDFHYV

/ RAVIDJ XQD 2 W DQIFV KDV VXFFHWIX@
FUHDWAG D P DINHW RU IWHO LQ / XVDND

DQG RQH Z laJ VR SD\ IRURW DQIE IRRG
7KLV IV ONHO GXH VR VKH RZ QHUV

EXVIQHW DQG FRP P XQIFDVRQV WNLGY \KDW
KDYH HQDE®IG KHUVR FUHDVM D ELDQG VIKDW
KDV DWMDFWG D ® DOIRTRZ IQJ ,Q
VXSSRUAR! DQ DJ IRHFR®RJ LEDODSSURDFK

/ RFVIRJ XQD LV DOR D GHP RQWUDMRQ
VSDFH Z M D WDIQIQJ RITHUQJ VKDW
VXSSRUM WH FR FUHDVRQ DQG VKDUQJ RI
NQRZ ®1GI H EHVE HHQ I DLP HUY DQG Z MK
FRQVXP HW/ 7KH SUHIHULHG P DUINHWLY VKH
IRUP DOUHVIDLOP DINHWEHFDXVH IMWWXSSRUN
WRE®! FDVK |®Z FRP SDUHG VR RVKHU

P DINHW &XWRP HU/ DLH P RWD GUDZ Q
ILRP P IGG® VR XSSHU LOFRP H JURXSV
WH DUH EX\ LQJ IRUKHDOK DP RQJ

RWHU UHDVRQV

7R D @UWH GHIWHH VKH VXFFHW RI WKLY
IDLP FDQ EH FUHGIVMG VR VIKH NQRZ BIGJ H
SDWIRQ DQG EXVIOHW VHQVH RI W

RZ QHU , Q KHU SHU/RQDOFDSDFIW

. DODQIZD IVDOR DQ,) 2$0 ( FR®JLFDO
2 W DQIF $J UFX®XUH GIDGHUVNIQ) SDUMQ
VHP LD/ Z RINVKRSV DQG P HGID HYHQW

7KH IDWPP  GRHV | DFH FKD@IQJ HV

. DQDQJZ D QRWAV VKDWI RYHUQP HQWFRX S
HQFRXWDJ H EDQNV VR SLRYIGH GRDQV Z VK
®RZ HULQWAUHWLDWAY EHFDXVH

DJ LRHFR®J\ FROMEXAV VR VRO'LQJ VRP H
Rl VIKH FRXQW 1V ELJ J HWAWFKDEBIQJ HV
$FFHW VR P RUH DI RUGDE®! | LQDQFH Z RX@
HODE®! KHUVR P DNH iKH IDLP P RUH
UHVIQHQMWAMULRXJ K VIKH LOWDADMRQ Rl

LI UDWAKPWIUH VXFK DV VROUHQHW\ DQG
VKDGH FARWK VR SLRWPWFLRSV | LRP

H WHP H Z HDVKHU FRQGIMRQV
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SERXW. $7&
.$7& VD IDWPP DQG IDP HUWDIQIQJ
FHOWH WDWDIP V VR HP SRZ HU LXLDO
FRP P XQMHV VR P SURYH VIKHU
QYHIKRRGV DQG | DFIOVIVA KROME DQG
GHP RFUDVE UXUDOGHYH®RSP HQWWKLRXJ K
WDIQIQ) H WIQVIRQ UHVHDUFK P DUNHW
GHYH®RSP HQW GEE\ LQJ DQG DGYRFDR\
DQG DSSURSUDW WIFKQR®J LHV 1Q
VXWIRLODE®! DI UFXOUH

,WZ DV IRXQGHG 1Q XQGHUWH

P DQDIHP HQWRI ViKH 6 RFIHW RI - HVXV
“HVXIW , WV JRYHUQHG E\ D %RDUG Rl

7UCMMHY DQG KDVD WD R SHRSO

SV VXSSRUAMSHU/RQQHO 6 VDI |

P HP EHW LQFOXGH WWRVH Z MK H[ SHUAVH LQ

VRIOVFIHQFH DJWRQRP\ DJWR

SIRFHWIQJ  HFRQRP LIFV H[ WIQVIRQ

RU DQIF FHUMLFDWRQ DQG SLRGXPURQ

. $7& KDV JWRZ Q LQVR D P XGl | DFHWAG

. $7&

RU DQYDVIRQ VKDWGHUYHV LOFRP H ILRP D
GLYHUIW RI DPAYMHV 7KLY LOFOXGHV
XQGHUBNLQI UHVHDUFK DQG DGYRFDR\
ZRW SLRYIGIQI RQ VIV WDLQIQJ DQG

H VIOVIRQ VHUYIFHV  SLRGXFLQJ |RRG DQG
Q'HWRFN IRUP DUNHW DQG SLIRFHWIQJ R
GDW SWRGXFW LQWR \ RJKXUN DQG
FKHHVHV

2 W DQIF SLRGXFW SURGXFHG RQ D

FRP P HUFLDOVFD®! LQFOXGH EDUBA  Z KHDW
RDW R\ D EHDQV VXQI®RZ HU VXQKHP S
DQG RSHQ SRADWAG P DIJ H YDUHW $QG
FHUMLHG DV RUW DQIF XQGHU3* 6 DWH

P LGW VRUKXP JURXQGQXW EDP EDWD
QXW FRZ SHDV P XQJ EHDQV UFH EHDQV
SLJHRQ SHDV YHOYHWEHDQV SXP SNIQV
LQGLIHQRXV VTXDVK FDWDYD VZ HHW
SRDVRHV DQG P RUQJID



. $7& UHVHDUFKHV VXWIDLODE®! RU DQLF
DJ UEX@OXUH WWIFKQR®RJ LHV DQG SUDPAEHY

IQFOXGIQJ YHULILFDWRQ WD Rl LQGLI HQRXV
DQG H[ RUF VMFKQR®J IHV DQG J HOHUDWRQ
WD VR VMWQHZ LGHDV , WDAR RIIHUY/
VKRUMFRXUHV RQ D LDQIH RI DI UFXOXDO
VRSIEV + DIP HG DWVP DAXR@HUIDP HW/
WDFKHUY H[ VIQVIRQ WD I ®IDG IDLP HU/
DQG WDGIMRQDOBIDGHWY 7 KHVH FRXUHV
LQFOXGH FLRW FXWIQJ DVXHV  VXFK DV
FCP DW FKDQIH DQG +,9 $IGV ) RRZ XS
H[ VIOVIRQ VHUYLFHV DUH SURYIGHG VR VIKRVH
Z KR DWAQG WDIQIQIV , Q DGGIMRQ DERXW
GHP RQWUDVMRQ S®RW DUH VHWXS 1Q
VEZ R GMMFW HDFK WDIQ\ VHDVRQ | LHTG
GD\ V KHG [Q ) HELXDU 0 DUFK HDFK \ HDU
. $7& DOR SDUAFISDVV LQ D Z HHN® WDGIR
SWRIWDP P H Z MK VKH <DWDQLFRP P XQW
WDGIR DP RQJ RWHUW/

. $7& SO\ HG D NH LR®! LQ | DALOMIAQ) D
Z RINVKRS 1Q VR GHYH®S DQ RU DQIF
DJ UEX@OXUH VWADVWIAI\  VXEP DWMQJ VIKH
VXEVHT XHQMHSRUMR ViKH 0 LOMM R
$JUFX@XWH DQG / LYHWRFN WV
FXUHOW® DQ LQ FRXQM SDUAHUVR ViKH

. QRZ BIGIH + XE IRU2 W DQIF $J UFX@OXH
DBRQIVIGH 3(/ 80 =DP EID

&RQW[ VXDOI HDVXUHV

7KH . QRZ ®IGJH + XE IRU2 W DQIE
$JUFX@XUH LQ 6 RXWHLD $1UFD LV SDUARI
WKH . QRZ BIGIH &HQWH IRU2 Ul DQLF
$JUFXOXWH [Q $1UFD D FREDERWDWYH
FRXQW ®IG SDUQHU/KLSIXQGHG E\ WH
* HLP DQ ) HGHWDOO LOMAM RI ( FRQRP LF
&RRSHUDURQ DQG ' HYH®SP HQWDQG

P SGP HQMG E\ WH ' HXWFKH

* HVHQ@FKDIW » U, QUALQDRQD®!
=XVDP P HQDUEHW* P E+ DQG QRQ

JRYHUP HQWIDORW DQLVDVRQV DFLRW
$IUFD 7KH SLRMHPWDLP V VR VFD®! XS

DGRSVIRQ RI RU DQIF IDWP 1QJ SWDRAWFHV
VURXJIK 1LYH NQRZ ®IGIH KXEV LQ $IUFD

7KH KHPVDUH SURSHUN LV DOR KRP H
VR D JWRXS RI VP DAXR@HUIDLP HY/
Z KR SUDPWFH RU DQIF SLRGXFARQ RQ D
GHGIEDWG VHPIQ Rl @QG 7KLY FDVH WXG\
IRFXVHV RQ VKLV JIRXS  1Q SDUAFX@UVKHLU
DFFHW VR P DUNHW

$ Q DJ LRHFRM®RJ LFDODSSURDFK
61QFH LOFHSWIRQ VKH IDLP KDV XVHG
RU DQIF SLRGXPVRQ SUQFIS®N VR SLRGXFH
FLRSV IRUP DINHWZ WK FLRS VHBIPURQ
EDVHG RQ P DINHWGHP DQG

&RQWA WWDOIHDVXUHV Rl DI LIRHFR®J\  LOFXGH KXP DQ DQG VRFIDOYDXHV DV Z HODV

FXOXWH DQG IRRG WDGMRQV
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+XP DQ DQG VRFLIDOH®P HQW

&XOWH DQG | RRG WDGIMRQV

. $7& $&7,9,7,(6
« ,WZRW LV DD QHG Z IMK - HVXIWYDXHV DQG
DIP V VR EUQJ DERXWP RUH HTXIVDE®! DQG
LQFOX(VLYH VRFLDOUHDMRQV
« 3DUAFLSDWAV LQ ViKH DQQXDO=DP ELD
7 WDGIMRQDO) RRG DQG 6 HHG ) HWYDO



&KDUDFVHUMMIFV DQG SUDFVFHV

&KDIDPMIUMAEY DQG SUDPAEHV LOFOXGH GLYHULLEDWRQ W\ QHUILHV HITLFHQR  UHVIQHQFH
WHA FOQJ FR FUHDVIRQ DQG VKDUQJ RI NQRZ BIGIH 7KH VIDE®I EHBRZ SLRYLGHV DQ
RYHUIHZ Rl Z KDW. $7& XQGHWIDNHV LQ HDFK RI ViKHVH DUHDV
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" YHOALLFDWRQ

6\ QHW LHV

(HFHR DQG
HA FOQJ

5 HVIOHQFH

&R FLHDWRQ DQG
NQRZ ®IGJ H VKDUQJ

. $7& $&7,9,7,(6

9DUHG . $7& DPWYIVIHV

&RS LIRVDVRQ + VR P DIQVDIQ VRIOKHDOK DQG ERRWELRGLYHUW

, QMLFLRSSIQJ + VR P DIQVDLQ VRIOKHDMK DQG SLRGXFH GLYHUAW Rl
FLRSV

0 XGAS®! LOFRP H VWUHDP V + YHIHVBE®I DQG P LN VDBV SURFHWIQJ
UHVHDUFK DQG DGYRFDR\ Z RIN DQG WDIQIQ]

0 DQXWH ILRP RQ IDLP @QvHWRFN WDQIH RI DQIP DY ILRP FRZ V\R
FKIFNHQV GXFNV WDEEIW HW  XVHG IRURQ IDLP FRP SRWIQJ

8 VH Rl KHGJH LRZ V VR DWDPWQDVDOSHWHQHP LHY

, QFOXGHV @YHWRFN 1Q SLIRGXFURQ  GDILY DQG FDW®

%HOQHI LFLDOS@QW DQG .QVHFW 0 DWRE ®P RQ JWDW DQG EDVIODWH
XVHG | RUQDWUWDOSHW\P DQDJHP HQWE DSKIGV FDWALBLEDUY DQG

P VAV

7WHHV DQG S@QW XVHG SXUSRVHIX@ DV GHVLI Q VRRY [RU

Z IQGEWHDNV  VRIOHQKDQFHP HQW HW

8 VHV DQIP DOZ DWHM FLRS IHVIGXHV DQG J UHHQ P DQXUHV RUFRYHU
FLRSV \R P DIQVDLQ VRIOI HUADN

8 VHV HFR WD | RUVRIOI HUADN

0 DOXWH ILRP RQ IDLP @YHWRFN DQJH Rl DQIP D& [LRP  FRZ V \R
FKIFNHQV GXFNV DEEIW HW  XVHG IRURQ IDLP FRP SRWIQJ

1 R VRP H P DQXUH QHHGV VR EH ERXJ KWQ VR VXWILQ FRP SRWV
P DNLQU

3UHYHQUMYH P HDVXUHV XVHG VR WRS SHWV DQG GIVHDVH DP RQJ
FDWB  7KH QYHWRFN LV QRWFHUAILHG DV RU DQIF VIKRXJ K DV
DOUELRVFY DUH XVHG 1Q @H VKUHDVQLQ) FLLFXP WIDQFHV
YRVIDQLEDOH] WDFW XVHG VR FRQWROSHWV DQG GIVHDVHV Z KHQ
QHFHWDU  EXWKRP HP DGH WHP HGIHV P DGH RQ VIV | RUSHWADQG
GVHDVH P DQDIHP HQWLY ViH QRWP

8 QGHUBNHV VHHG P XGASTFDWRQ DQG SLRGXFURQ

6LJ QULFDQW RFXV RQ EXIGHQI KHDMIK\ VRLY

: DWIUXVH DIQ 1HG LHVHYRIU

0 HP EHURI =$$%

3DUAR! Z IGHU QDVIRQDODQG UHJ IRQDOQHVE RUNV

,Q FRXQW SDUHUIRUWH . QRZ BIGIH + XE IRU2 W DQIF $J UFXOXU-
1Q 6 RXVIKHLD $1UFD

2 11HW WDLQIQJ FRXU/HV DQG P DIQWIQV GHP RQWAUDVRQ VIVAV VR
VXSSRUMIQRZ BIGIH H FKDQJH DQG VKDUQJ VR KHS VFD®! XSVIDNH R
RU DQIF DJ UFX@XUH



( QDEQ@QJ | HDVKLHV

( QDEQQI |HDWUHV HQFRP SDW UHVSRQVIE®! J RYHURDQFH DQG EXLEBLQI D FLUFXMU DQG
VRIGDUW HFRQRP \  7KH VDE®! EH®Z SLRYIGHV DQ RYHUYIHZ RI Z KDW RFVIDI XQD

2 U DQIFV XQGHUBNHV 1Q HDFK RI VKHVH DUHDV
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5 HVSRQVE®!
JRYHWDQDQFH
&LUFX@UDQG VRIGDUW, «
HFRQRP \

. $7& VD IRWPP D@ WHI DAMUHG VRFIDO
HQWLBUVH , WDIP V VR J HOHUDWW ELRDG
VRFLLVDOEHQHI W DV D@ QHG VR LW

P DQGDW DV D - HVXIWRW DQYDARQ

5 HYHQXH J HQHUDWAG J RHV VR RSHUDVQJ

FRWV DQG VR VXSSRUAQJ RQJRIQJ
SWRIWDP P H DQG SURNHPADPVY IMEHY

1 RWA VKDWMKH FRP P HQW EH®Z  SHU/DLQ
VR VIKH IDLP Q) FREIPAYH $V DQ
RUDQVDMRQ . $7& KDV P XGAS®

FKDQQH® IRUIW SIRGXFW IQFOXGIQJ RQ
IDLP VDBV

$ NH\ FKDQIQIH IRUVIKH | DLP LQJ
FROIPYH DW. $7& LV P DINHWDFFHW

© IMKRXWSLRSHUMRWDIH  VXFK DV FRG
LRRP V DQG WDQVSRUMR DFFHW

P DINHW ViKH\ DUH HIIHPAYHO SUFH
VBNHU/ DQG DUH LHIDQWRQ EX\ HU/ FRP 1QJ
VR WHP  RURW DQIMQJ VKHP VHOYHV VR JHW
VR D P DUINHW 7KH\  DUH DOR QRWWDLOHG

P DUNHWHUY DQG VR KDYH @P VMG FDSDFIW
1Q ELDQGIQJ DQG P DUINHMQJ VIKHP VHOYHV

. $7& VDNHV RUGHUY RQIOH | RUFRGIFURQ
RQWH IDLP  7KH FRGIFVIYH DOR GRHV
QRWKDYH WDQVSRUMR UHDFK FHQWDOFLW
P DUNHW RQ D UIHIX@UEDVY $ ERXW

Rl FXWRP HU/ GUYH VR \H FREBIPAYH \R
IHWK YHJ HFVBEGN + VKHVH DUH SUP DU®
UHVHEDILY Z VK VSDFH LQ VIKH XLEDQ

P DINHW

.$78& $&7,9,7,(6

* RYHURQHG E\ D ¥%RDUWG Rl 7 UWKNMMHV

' RHV SRIA\ DQG DGYRFDR\ Z RUIN VR HQDE®! J UHDWAU SDUAFLSDMRQ 1Q
GHFIMRQ P DNIQUJ E\ IRRG SURGXFHU/ DQG FRQUXP HW/

7KH FREY¥FWYH SWDPAFHV DQ LQIRWP DO
DSSURDFK VR 3* 6 1Q MDWWKH\ Z RN
DARQJ VIGH HDFK RVKHU DQG FDQ P RQIVRU
Z KHWHU DJ IRHFR®J LFDOSURGXPURQ
SURFHWHV DWH IRGRZ HG  7KH FREPIFWYH
KDV QRW HWRW DQIVHG WKHP VHOHV LOVR
JDIQIQI IXQGIQJ VXSSRUMKDWZ RX@
HODE®! WHP VR VHFXUH ViKH LQI LDWAKPVUH
VXFK DV FRG WRWDJH DQG YHKLF®N
QHFHWDU VR HQIDIH HITHPAYHO Z MK VIKH
P DUINHW

%H RQG WKLY . $7& QRWAV \KDWRW DQIF
SURGXFW DUH WASUFHG VIP [DUVR
FRQYHQWRQDORQHV DV ViKHUH DLH &Z
GIYHY Rl FRQVXP HUDZ DUHQHW DIRXQG
WKH EHQHILW RI RU DQIF SLRGXPVRQ

$J UIRHFR@J LFDOI DLP HUY VIKHUHIRUH GR QRW
EHQHIMLRP D SUFH Gl HIHQWDOI RU
VXWRIQDE® SURGXFHG IRRG
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7KH FXUHQWDJI W IRRG V\ WHP 1V NLQIQJ
XV DQG VKH S@QHW , WGRHV QRWGHQYHU
DIIRUGDE® QXWIMRXV DQG DSSURSUDWM
IRRG , WGRHV QRWHQDE®! HT XIVDE®
DFFHW ViR P DUINHWIRUP RWRI VKH Z RUT
SWRGXFHU/ , WGRHV QRWFRQWIEX WM VR

LHVROYIQJ LXUDOSRYHUN DQG LOHTXDOW | W

GRHV QRWSLRYIGH D VRORQ VR SUMWIQJ
FKD@IQI HV VXFK DV FQP DVid FKDQJH
IQWHDG IWFRP SRXQGV VKHP
$JWRHFR®J\ SLRYIGHV DQ DSSLRSUDW
ILDP HZ RWIN IRUVIKH DJ U IRRG A WWHP
EHFDXVH IMDFW DWD@BIYHY + LW
HOFRXWDJ HV HQYILRQP HQVD@ | UHQGD
SURGXPVRQ MDWSLRGXFHV D GLYHUAW Rl
VDIH QXWIMRXV IRRGV IWDFW VR
UHVWAXPUH P DUNHW LOVR P RUH HT XIVIDE®
RQHV VIKDWDOR DPADV KXEV IRU

NORZ ®IGJ H H| FKDQIH DQG IMS@FHV
IDUP HW DQG FRQVXP HU/ DWWH KHDUARI
WH IRRG V\ WP LOWKDG Rl SLRIIW

7KH FDVH WXGLHV LOOADW FGDUD KRZ
DJ LRHFR®J LFDOSLRGXFHU/ DPADFLRW D@
Rl VIKHVH GIYHY . $7& DFW DWYDURXV
GIYHY LQ VKH DI UL IRRG A\ WP DV DQ

DI HOWRI FKDQIH , WDGYRFDWAV DWWKH

QDVIRQDO®IYHOI RUFKDQJ HV VR SRIF\ DQG
MZ RUNV GILHAVD Z VK J RYHLDP HOW

WMFKQRFLDW DQG H[ WAQVIRQ RIILEHWY
WURXJI K WDIQIQJ SLRIWDP P HV

/ RFVIRJ XQD 2 W DQIFV LV D JRRG H[ DP SG
Rl KRZ DQ DJURHFR®J LFDODSSURDFK

H WIQGV VR HQDEQQJ VRFLDODQG HFRQRP LE
WDQVIRWPP DURQ

7KH FDVH WXGIHV DOR LEO\DWA ViKH FGIDU
QHHG IRUFRQVXP HUHGXFDWRQ DURXQG
WH EHQHILW RI DQG QHHG IRU

DJ LIRHFR®J LFDOSLRGXPARQ LQ =DP ELD
DQG |RUDGYRFDWQJ |RUVXSSRUMYH SRIA
ILDP HZ RUNV VIKDWHQDE®! DFFHW VR

P DUINHW |RUVP DA@XR@HU I DLP HW/



$IRHR®I\ ) XQG 5RXQG 32 QIDH@
$ YDIOE®!

KW8V ZZZ DIWRHRBI\ IXQGRU RXQG
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