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FISHING FOR PROTEINS

Impacts of Marine Fisheries on Gl
Food Security to 2050. A Global P

1. StrUCture Of the Relpgrk\ GHVFULELQJ GHYHORSPHQWYV
H

DUV FXUUHQW (VK FRQVXPSWLRQ DQG

DERXW ¢(VK IRRG VHFEXULW\ DQG WKH ¢VK

D QHZO\ GHYHORSHG LQGH[ Rl (VK GHSHQGHQF\ $ORQJVLG
DOVR FRQVLGHU LQGLYLGXDO UHJLRQXOQDWQUGHWWHOHFWHG UH

1H[W ZH FDOFXODWH WKH TXDQWLW\ RI ZLOG FDXJKW ¢ VK
UHJLRQDO EDVLV WKDW ZLOO EH DYDLODEOH LQ JRU PF
HFRQRPLF VFHQDULRY DQG OHYHOV RI PDQDJHPHQW TXDOL
ZLWK WKH IXWXUH GHPDQG IRU ¢(¢VK ,Q WKLV FRPSDULVRQ
JOREDO DQG WKH UHJLRQDO SHUVHSHWFIPRYDWMKWH OHYHO

‘H FDOFXODWH IXWXUH GHPDQG EDVHG RQY/ VKBEMG VRFLRH
DQG WKH UHJLRQDO VXSSO\ RI DOWH WHYUMHELYH GRHBRIWAH Q VR
DQ HQWLUHO\ QRYHO DSSURDFK IRU IRUHFDVWLQJ GHPDQG
¢VK SURGXFWLRQ ZH DGRSW D JOREDO SUHGDWRU SUH\ PF
DGGLWLRQDOO\ WDNH LQWR FRQVLGHUDWG D S\KIH\EWRB R J|
FXUUHQW PRGHO ZLWK DQ HOHPHQW RI pHFRORJLFDO UHDC

J)LQDOO\ ZH FRPELQH UHJLRQDO (VK SURGXFWLRQ LQ WKH
/0O(V ZLWK WKH UHJLRQDO DQG JOREDO GHPDQG IRU ¢VK
HQW WKH ¢QGLQJV IURP RXU PRGHO RQ WKH IXWXUH RI WK
RQ ¢VK FRQVXPSWLRQ DQG GLVFXVV LVVXHV UHODWHG WR
DQG WKH FKDOOHQJHV IRU WUDGH

$00 FDOFXODWLRQVY DQG PRGHOV DUH EDVHG RQ GDWD IUR
E6HD $URXQG 8V KWWS 272Z VHDDURXQGXV RUJ IRU JORE
.SULFHV LQ WKH ODUJH PDULQH HFRVA\VWHPV /0(V

E)$2 KWW S IDRVWDW IDR RUJ KRPH ( I'RU FRQVXPSWLRQ
. LPSRUW DQG H[SRUW SULFHV IRU SURWHLQ ULFK IRRGYV
EVFLHQWL&F OLWHUDWXUH RQ HVWLPDWHY IRU SUHIHUHQF
E6kDUHG 6RFLRHFRQRPLF 3DWKZzZD\VY 663V IRU LQFRPH DC

Climate Change

LO7/1/1)+5!8($)/./1(*119.1D7(0(&7$HOM* 1. $(*(<7$!.88.$1/1#*+1(*119.1.88.$1/!(8!
¢VKHU\ PDQDJHPHQW TXDOLW\ RQ IXWXUHOHWK 6B WFRENYBQG FRQ
FOLPDWH FKDQJH LV DOVR OLNHO\ WRW)XOWDH BQ JL\PSRUIW R RMWX QRO F

HW DO /DP HW DO OHULQR HAWDD®LQJ PDXLQRUWRHIMH
SURGXFWLYLW\ IRU VRPH VWRFNV .MHVEX HW DO 9RVV HW D
DQG ZDUPLQJ 9RVV HW DO %ODQFKDUG HW DOQ JHQHUDC

17U715!(8Y/1($%/?IN&#7*/11197/'D#$%&'()*+!(8!<(/105'#+U.'/.1$07<#1.1$94*&.1.88.$1/!(*
¢VKHULHY HVWLPDWHYV IRU IXWXUH ¢ VRPHXZWBKH R SPDI\ FHHY WHBD UG

JLVKLQJ IRU 3URWHLQV



F|Sh Consump{i/@p]v (VK FRQUVXPSWLRQ LV GH¢QHG KHUH DV W
R

(VK WKDW LV DYDLODEOH IRU FRQVXPSWLRQ LQ

‘RUOG ¢VK FRQ
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FRXQWU\ SURGXFWLRQ H[FO QRQ IRRG XVHV SO.
PLQXV H[SRUWYV SOXV RU PLQXV FKDQJHV LQ VWRF

JLVK FRQVXPSWLRQ FRQVLGHUHG KHUH LQFOXGHYVY SHODJLF GHPF
¢VK ITUHVKZDWHU (VK PROOXVFV FUXVWDFHDQV DQG FHSKDORS
DTXDFXOWXUH SURGXFWLRQ 7KH GDWD FRYHUV WKH \HDUV IUR
VKRZV WKH LQFUHDVH LQ JOREDO (VK FRQVXPSWLRQ ZKLFK WR
LQ :KLOH $IULFD $PHULFD (XURSH DQG 2FHDQLD RQO\ VKRZ
FRQVXPSWLRQ RYHU \HDUV (VK FRQVXPSWLRQ LQ $VLD VWURQ
V RQ 7KLV LQFUHDVH LV PDLQO\ GULYHQ E\ &KLQD DQG LWV H]J
WLRQ PDLQO\ DMTXDFXOWXUH
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7KH GHYHORSPHQW RI WKH ZRUOGYfV SHU FDSLWD ¢(VK FRQVXPSW
LV VKRZQ LQ )LIJXUH LWKLQ \HDUV LW PRUH WKDQ GRXEOHG
WKDQ NJ SHU FDSLWD LQ 3HU FDSLWD (VK FRQVXPSWLRQ L
FROWLQHQW +RZHYHU WKH DEVROXWH DPRXQW RI ¢VK HDWHQ E
EHWZHHQ UHJLRQV $IULFD KDV WKH ORZHVW YDOXH Rl (VK FRQV]

NJ LQ LOQFUHDVLQJ WR NJ LQ 8S WR (XURSH KDC
OHYHO RI SHU FDSLWD (VK FRQVXPSWLRQ NJ VLQFH WKHQ
cHOG NJ LQ 7KH VWHHSHVW LQFUHDVH LQ (VK FRQVXPS\

EH REVHUYHG IRU $VLD REYLRXVO\ DOVR GULYHQ E\ WKH VWURQ
DTXDFXOWXUH SURGXFWLRQ VHH )LJ

JLIXUH VKRZV GL HUHQFHV LQ FXUUHQW (VK FRQVXPSWLRQ OHY
'"HYHORSHG FRXQWULHV VKRZ WKH KLIJKHAMW OB ©HRIZQL || NJ LQ
FRPH IRRG GH¢{¢FLW FRXQWULHV /,)'&V KDYH WKH ORZHVW SHU F|
PHDQ RI NJ LQ 7KHVH GL HUHQFHYVY LQ FRQVXPSWLRQ GHSHt
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DQG DYDLODELOLW\ RI ¢VK DV ZHOO DV VXEVWLWXWHY LQF
)$2

,Q WHUPV RI ZRUOG FRQVXPSWLRQ SDWWHUQV WKH VKDUH
PDULQH ¢VK GHFUHDVHG RYHU WLPH ZKLOH WKH VKDUH RI I
JLIXUH $IJDLQ WKH VWURQJ JURZWK LQ DTXDFXOWXUH SU
DFFRXQWYV IRU WKLV VKLIW DQG KDV OHSHWIRHVOWIURHD UM G- B R
VK WLODSLD SDQJDVLXV D IUHVKZDWHU (VK VKULPSV D
PROOXVFV FUXVWDFHDQV DQG FHSKDORSRGV 7KH FRQVXP
JUHZ IURP NJ SHU FDSLWD WR NJ SHU FDSLWD LQ WKH

7KH FRQVXPSWLRQ SDWWHUQ DW FRQWWQHQ®DWHGHMHO UH

+RZHYHU WKH VKDUH RI FRQVXPSWLRQ RI GHPHUVDO DQ
$VLD $PHULFD DQG (XURSH 2QH UHDVRQ IRU WKLV GHFUHL
WXUH SURGXFWYV VHUYH DV D FKHDS DOWHUQDWLYH WR ZLC
ORRNV GL HUHQW +HUH WKH FRQVXPSWLRQ SDWWHUQ LV I
ZLWK RQO\ D VOLJKW LQFUHDVH LQ WKW FRQVXPSWLRQ RI S

IRUWKHUQ (XURSH DQG 1RUWK $PHULFD IDYRXU GHPHUVDO
QHDQ DQG (DVW $VLDQ FRXQWULHY SUHIHU FHSKDORSRGYV

JOREDO SHU FDSLWD (VK FRQVXPSWLRQ LQ ZHUH ¢ Q¢ VK
ZHUH VKHOO/VK )$2

*OREDO ¢VK FRQVXP|SWLRQ
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J)LVK &RQVXPSWLRQ LQ 6HOHFWHG &DVH 6WXG

,Q DGGLWLRQ WR WKH EURDG RYHUYLHZ SURYLGHG DERYH ZH IRF:
RUGHU WR SURYLGH IXUWKHU DQG PRUH GHWDLOHG LQVLIJKWYV 7K

E)UDQFH DQG *HUPDQ\ (XURSH

E3HUX DQG WKH 8QLWHG 6WDWHV RI $PHULFD $PHULFD
E&KLQD DQG ,QGRQHVLD $VLD

E6HQHJDO DQG 6RXWK $IULFD $IULF

7KH FKRLFH ZDV EDVHG RQ WKH IROORZLQJ FULWHULD HDFK FR
VKRXOG EH UHSUHVHQWHG GHYHORSHG DV ZHOO DV GHYHORSL
LQFOXGHG VK DQG ¢VKHULHV VKRXOG SOD\ DQ LPSRUWDQW U

7KH $IULFDQ HwRA®R WA BM'Y.))%6, KDYH WKH ORZHVW ¢VK FRQ
VXPSWLRQ RYHUDOO VWDUWLQJ ZLWK PLOOLRQ WRQV 6HQHJID
6RXWK $IULFD LQFUHDVLQJ WR URXJKO\ !)"RLOOMKRQ WRQV LQ ER
FRQVXPSWLRQ VOLJKWO\ H[FHHGV $IULFDQ YDOXHV ZLWK PLOO
PLOOLRQ WRQV LQ ,Q FRQWUDSGW V,WEUVRI)Y PXFWLRQ LQ W
KLJKHU LQ ZLWK PLOOLRQ WRQV DQG LQFUHDVHG WR PLO
$OWKRIBIKRY,& ¢VK FRQVXPSWLRQ ZDV OHVV WKDQ PLOOLRQ WRQ
V LW KDV UHDFKHG YDOXHV VLPLODU WR WKH 86% LQ UHFHQW \

PLOOLRQ WRQV LQ 7KH OHDG®PU LQW GR XROQNGPASVWLRQ LV
(VK FRQVXPSWLRQ IURP PLOOLRQ WRQV LQ WR PLOOLRQ |
WKH V XQWLO WRGD\ &KLQDfV (VK FRQVXPSWLRQ JUHZ DW YHU
WR PLOOLRQ WRQV LQ ,Q FRPSDULVRQ WKH GHYHORSPHQW

ZDV TXLWH PRGHUDWH LQ WKH>PZ® (X RSIED Q JERXQWULHV
FRQVXPSWLRQ OHYHOV LQ *HUPDQ\ VWD\HG UHODWLYHO\ FRQVWD (
WRQV LQ DQG PLOOLRQ WRQV LQ JUDQFH H[SHULHQFHG
ULVLQJ IURP PLOOLRQ WRQV LQ WR PLOOLRQ WRQV LQ
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¢VK FRQVXPSWLRQ RYHU WLPH VHH )LJ :KLOH 6RXWK $I
WLRQ LV VLPLODU WR WKH $IULFDQ DFHUBRXHW WRQHIDOHVH
WLPHV PRUH (VK WKDQ SHRSOH LQ 6RXWK $IULFD 3HUX DQ
FROQOWLQHQWYYV DYHUDJH $OVR WKHVH WZR FRXQWULHV VK
FDSLWD (VK FRQVXPSWLRQ RYHU WLPH +RZHYHU 3HUX VKI
YDULDELOLW\ LV PDLQO\ GULYHQ E\ WKHRVWHKHR®@HGOGKSHQGH
YLDQ ¢(VKHU\ RQ DQFKRYHWD (QJUDXOLV ULQJHQV )RU HII
DQFKRYHWD VWRFNV ZHVW RI 6RXWK $PEUQBD ESHRDMWLHF D OC
RI DQ (O 1LxR HYHQW )$2 D 7KLV GHFUHDVH ZDV UHAHF
FDSLWD FRQVXPSWLRQ

&KLQD DQG ,QGRQHVLD H[SHULHQFHG DFRWURPIWIQFQ HD VH
VLPLODU WR WKH RYHUDOO $VLDQ GHY® QRSHHPWQSHU FDS
DQG (XURSH LV UHODWLYHO\ VWHDG\ RYHU WLPH *HUPDQ\
DYHUDJH ,Q FRQWUDVW )UDQFH H[FHHGV WKH (XURSHDQ T
SHU SHUVRQ DQG H[SHULHQFHG D UH®BHWURRO\ MWISRQJ LQ|
SHUVRQ WR NJ SHU SHUVRQ

'KHQ FRPSDULQJ FRQVXPSWLRQ SDWWHUQEHWZAERRQWH O}
GHYHORSLQJ FRXQWULHV 6RXWK $IULFD 6HQHJDO ,QGRQF
RSHG FRXQWULHV &KLQD )UDQFH *HUPDQ\ DQG WKH 86% |
,Q WKH GHYHORSLQJ FRXQWULHY PDULQH ¢VK IRUP WKH
¢VK ZLWK SHODJLF ¢VK FOHDUO\ GRPLQDWLQJ $OVR H[FHS
IUHVKZDWHU ¢VK FRQVXPSWLRQ LV YHU\ VPDOG ,QGRQHVL
FXOWXUH SURGXFHUV LQ WKH ZRUOG 7KH PDLQ IUHVKZDW}
WLODSLD DQG JRXUDPL VKULPS DUH DOVR FXOWLYDWHG ):
PLJKW KROG WUXH IRU 3HUX ZKLFK VKRZV LQFUHDVHG FRQ
VSHFLHV DQG PROOXVFV IURP RQ 7RZDUGV WKH HQG RI
DTXDFXOWXUH SURGXFWLRQ Rl WURXW WLODSLD VKULPSV
VXFFHVVIXOO\ LQ VXEVHTXHQW \HDUV )$2 F

$PRQJ WKH GHYHORSHG FRXQWULHYVY FRQVLGHUHG LQ WKLV

JLVKLQJ IRU 3URWHLQV
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KDYH WKH KLIKHVW LQWDNH RI PDULQH ¢(VK +RZHYHU RYHU WLP

3HU FDSLWD (VK FRONEKDSWLMRRG LQ JUDQFH LQ IDYRXU RI PHRUOPODXQAFNY BOIGZZBUXVWDFHD
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WHU (VK FRQVXPSWLRQ KDV LQFUHDVHG ,Q WKH 86% RYHUDOO F
UHODWLYHO\ VWDEOH ZKLOH DV LQ )UDQFH DQG *HUPDQ\ WKH V
GHFUHDVHG ZKLOH WKH VKDUH RI IUHVKZDWHU (VK DQG FUXVWDF
LOQFUHDVH LQ WKH FRQVXPSWLRQ RI IUHVKZDWHU VSHFLHV FUXV
EH GULYHQ E\ LPSRUWYV RI DTXDFXOWXUH SURGXFWYV ZKLFK DUH I
ZLOG FDWFKHV

&KLQD LV WKH ZRUOG+*Y OHDGLQJ FRXQWU\ LQ DTXDFXOWXUH SUF
KLIKHVW VKDUH RI IUHVKZDWHU (VK DQG PROOXVFV FRQVXPSWLF
FROQOWUDVW LWV FRQVXPSWLRQ RI SHODJLF DQG GHPHUVDO ¢VK L
HLIJKW FDVH VWXG\ FRXQWULHV

7KH UDSLG LQFUHDVH LQ ¢VK FRQVXPSWLRQ LQ WKH GHYHORSLAQ.
EH H[SODLQHG E\ WKH FRUUHODWLRQ EHWZHHQ LQFUHDVLQJ ¢VK
LQJ ZHDOWK SHU FDSLWD LQWDNH RI ¢VK LQFUHDVHYV IDVWHVW 2
WLRQ DUH FRPELQHG DQG ZKHUH GRPHWOWLFRNXSSO\ LV LQFUHDVL

2YHUDOO WKH VKDUH RI PDULQH (VK DQG VHDIRRG LQ ZRUOG FR
RYHU WLPH ZKLOH WKH VKDUH RI I[UHVKZDWHU (VK KDV VKRZQ D
PDULQH ¢VK VWLOO IRUPV WKH PDMRULW\ RI WKH ZRUOG+V ¢(VK F
FRXQWULHV IRU H[DPSOH 6RXWK $IULFD UHO\ DOPRVW HQWLUHC
WKHOHVY DOWKRXJK 6XE 6DKDUDQ $IULFD FXUUHQWO\ FRQWULE:
DTXDFXOWXUH SURGXFWLRQ LW UHJLVWHUV DV WKH IDVWHVW JU
PHDVXUHG E\ LWV JURZWK UDWH :RUOG 5HVRXUFHV ,QVWLWXWH
WXUH SURGXFWLRQ LV VWLOO YHU\ ORZ 7KHUH DUH D QXPEHU RI
GL FXOW PDUNHW FRQGLWLRQV DQG D IRFXKLF® VPDOOKROGHU D
YHU\ LPSRUWDQW IRU ORFDO IRRG VHRIULWUEXDOWH® QRRW PHHW
SURGXFWLRQ DW QDWLRQDO OHYHO %HYHULGJH HW DO

ORQRFXOWXUH RI ¢VK LV LQFUHDVLQJO\ UHSODFLQJ WKH WUDGLW
VPDOO (VK VSHFLHV LQ VRPH ORZ LQFRPH FRXQWULHV )$2 &2),
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(VK LQ SDUWLFXODU KDYH D XQLTXH QXWULWLRQDO FRPSRVLWLF
QXWULWLRQDO LPSRUWDQFH ORUHRYHU VPDOO (VK DUH PRUH D
HDVLO\ DFFHVVLEOH WKDQ ODUJHU (VK RU RWKHU DQLPDO EDVHC
.DZDUD]XND DQG %HQp &RQVXPSWLRQ RI WKHVH VKRXOG EH
SURPRWHG ZKLOH WKH XVH RI VPDOO SHODJLF ¢VK IRU ¢(¢VK PHDC
EH UHFRQVLGHUHG 7DFRQ DQG OHWLDQ ,Q DGGLWLRQ WR *H
SOD\ DQ LPSRUWDQW UROH LQ FRQVXPISMWMLRQ WRKHDF-D¥KEHYHORSL
VWXGLHV VHH )LJ 7KH DYDLODELOLW\ RI PDULQH ¢(VK LQ WKH
HVSHFLDOO\ IRU WKRVH FRXQWULHYVY ZLWK ORZ DTXDFXOWXUH SU

5/16$"&%/1

E7rwDoO (VK FRQVXPSWLRQ KDV LQFUHDYBG LROYHYVWLPH EXW WK]|
DQG VHDIRRG KDV GHFOLQHG

EoDULQH FDWFKHV VWLOO SOD\ DQ LPSRUWDQW UROH LQ ¢VK FRC
UHO\ RQ ZLOG FDWFKHV DW

E,QFUHDVLQJ ¢VK FRQVXPSWLRQ LV GULYHQ PDLQO\ E\ &KLQHVH I
E$TXDFXOWXUH SURGXFWV DUH QRW D WKXEHNWLWXWLRQ RSWLRQ |

*OREDO ,PSRUWDQFH RI )LVK DV D 3URWHLQ 6|

$ XQLTXH FRPELQDWLRQ RI KLJK TXDOLW\ SURWHLQ DQG YLWDO
YDOXDEOH IRRG )LVK LV QRW RQO\ D VRXUFH RI DQLPDO SURWHL
DERXW WR Rl DQ DGXOWYfV GDLO\ SURWHLQ UHTXLUHPHQWYV
YLWDPLQV DQG RWKHU HVVHQWLDO HOHP HEWNKVERKOQBW LRGLQH |
RFFXU LQ VXFK TXDQWLW\ DQG GLYHUVLW\ LQ FHUHDOV RWKHU F
DO .DZDUD]XND DQG %pQp 125 '"LHWDU\ GLYHUVLW\
DGHTXDF\ DUH KLJK RQ WKH DJHQGD LQ WKH ¢(JKW DJDLQVW KXQJ
6HYHUH SRYHUW\ LV KLJKO\ FRUUHODWHG/REWHKWKGGLYWRRNH R |
OLWWOH SURWHLQ IDW DQG PLFURQXWULHQWYV

,Q FRDVWDO UHJLRQV RI GHYHORSLQJ FRXQWULHYV ¢(¢VK LV RIWHQ
UHODWLYHO\ HDVLO\ DYDLODEOH VRXUFH RI DQLPDO SURWHLQ ,Q
ZKLFK KDV D YHU\ ORZ RYHUDOO IRRG VHFXULW\ WKH VKDUH RI ¢
RYHU ODUNHG GL HUHQFHV H[LVW EHWZHHQ DQG ZLWKLQ FRXQ
LQ WHUPV RI WKH TXDQWLW\ DQG YDULHW\ FRQVXPHG SHU FDSLW
FROQOWULEXWLRQ WR QXWULWLRQDO LQWDNH ,Q D JOREDO FRPSDL
$PHULFD FRQVXPH UHODWLYHO\ OLWWOHU, MKDWDURKRBGHDWJ SHU ¢
SHU FDSLWD FRQVXPSWLRQ LQ $VLD 1RUWK $PHULFD DQG (XURSF
DYHUDJH NJ DW DURXQAXLVNIHEZHEWWDWKH IDFWRUV WKDW D HI
FRQVXPSWLRQ KRZ DYDLODEOH ¢(VK LV KRZ H[SHQVLYH LW LV Zk
WUDGLWLRQV LQ UHODWLRQ WR (VK DQG KRZ GHYHORSHG WKH FF
LQJ WKH ORZHU WKH LQFRPH WKH ORZHU WKH (VK FRQVXPSWLRQ
WR WKH IDFW WKDW FRXQWULHYV ZLWXK D O/RVQURERDMWKQDRQHNUDGLW
PDQ\ ¢ VK ULFK ULYHUV RU LVODQGY WHQG WR VWLOO FRQVXPH P}

7KH :+2 UHFRPPHQGY RQ DYHUDJH DQ DQQXDO LQWDNH RI NJ
DERXW J SHU GD\ RU J SHU ZHHN $YHUDJHG RYHU ZRUOG U
DQG /DWLQ $PHULFD FRPH FORVH WR PHHWLQJ WKLV UHIHUHQFH
KRZHYHU WKHUH LV DQ XQHTXDO GLVWULEXWLRQ RI ¢VK DQG 1R
FRQVXPHV WRR PXFK (VK SHU FDSLWD

, Q (VK DFFRXQWHG IRU Rl DOO SURWHLQ FRQVXPHG DQG
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SRSXODWLRQYfV LQWDNH RI DQLPDO SURWHLQ ,Q GHYHORS
DQG LQ ORZ LQFRPH IRRG GH¢(FLW FRXQWULHV /,)"
ELOOLRQ SHRSOH ¢(VK DFFRXQWYV IRU Rl WKHLU DQLP
SHRSOH WKLV VKDUH LV )$2 6RPH VPDOO LVODQG "
OLFURQHVLD DQG WKH ODOGLYHVY GHSHQG DOPRVW H[FOXVL
VRXUFH )$2 7KH DYHUDJH GDLO\ GLHWDU\ FRQWULEXW
FDORULHV LV DERXW FDORULHYV SHU FDSLWD ,Q FRXQWU
DOWHUQDWLYH SURWHLQ IRRG DQG ZKHQ@HHWRH UM KV HD IW U L
6HQHJIDO DV ZHOO DV LQ VHYHUDO RBMHMYOQDWPRIGQBGERWDB W H
WKH GDLO\ (VK FDORULH LQWDNH UHPRKHY )$2FDORULHV S|

+RZHYHU EDVHG RQ WKLV GDWD ZH PD\ XQGHUHVWLPDWH
SURWHLQ DQG QXWULHQW SURYLGHU LQ SDUWLFXODU IRU
DQG RU SRRU SRSXODWLRQV 7KHUH DUH D QXPEHU RI UHD)

E7KHUH LV D KXJH YDULDWLRQ EHWZHHQ DQG ZLWKLQ FRXQ
JLRQV ZLWKLQ VPDOO LVODQG FRXQW UL[MAVH Q WSRIQ G V&I WF
DV D VRXUFH RI DQLPDO SURWHLQ :KHQ WKHVH FRDVWDO
DZD\ IURP PDMRU PDUNHWY DQG QRW HDVLO\ DFFHVVLEOH
RI SRYHUW\ VXEVWLWXWLRQ SRVVLEDOLWLRIYVXP B VOLLRPQ W
LQ WKLV FDVH LV VXSSO\ GULYHQ

E&RQVXPSWLRQ GDWD LV OLNHO\ WR EXKQQBUY WHFRUBHEH G
FROQOWULEXWLRQ RI VXEVLVWHQFH ¢(VKHULHV-DQG VPDOO V
WLVWLFV )$2 3D X0\ +HQFH DFWXDO ¢VK FRQVXP
FRXQWULHV LV SUREDEO\ KLIJKHU WKDQ R FLDO GDWD UHS

E(FRQRPLF GHSHQGHQFH RQ ¢VK DV D VRXUFH RI LQFRPH S
FRDVWDO DUHDV LQ GHYHORSLQJ FRXGQWUWHLIFKW ZWW K UHSHL
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7KH GLHWDU\ SDWWHUQ RI SRRU SHRSOH W\SLFDOO\ KDV D
VWDSOH IRRG LQ SDUWLFXODU PDL]H VKLFRQI/X® RWIKRHU FH
DQ LPSRUWDQW IDFWRU LQ KHOSLQJ WRURRNHLHF WD R P E D
JLVK RIWHQ UHSUHVHQWY DQ D RUGDEWHPYDR XQURFAM RQ M\QEIR D
FKHDSHU WKDQ RWKHU DQLPDO SURWBOQQREBXREHWU EXW DC
WLRQDO UHFLSHV ,Q FRXQWULHV ZLWK D ORQJ FRDVWOLQF
DV ,QGRQHVLD ¢(VK DFFRXQWY IRU RU H[FHHGYV Rl WRW
VHH 7DE QH[W SDJH

JLVKLQJ IRU 3URWHLQV
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,Q J)LJXUH ZH SURYLGH D JUDSKLFDO UHSUHVHQWDWLRQ RI pWK
LQ UHODWLRQ WR HFRQRPLF GHYHORSPHQWY :KLOH YHU\ ORZ LQ
DWHG ZLWK KXQJHU ULVLQJ LQFRPH ¢UVW OHDGV WR DGHTXDWH
VXEVHTXHQWO\ WR DGHTXDWH QXWULWLRQDO TXDOLW\ $W ORZ L
(VK FRQWULEXWHY WR DQ XQEDODQFHG GLHW ¢VK WHQGV WR EF
RU YHU\ ODUJH TXDQWLWLHYV GHSHQGLQJ RQ DYDLODELOLW\ $W
ULJKW ¢VK DOVR WHQGV WR FRQWULEXWH WR DQ XQEDODQFHG
(FROQRPLF GHYHORSPHQW LV DVVRFLDWHEKZWWK VWDXHAWXUDO FK
SHRSOH LQYROYHG LQ ¢VKLQJ GHFOLQHV LQ OLQH ZLWK LQFUHDYV
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KLOH LQ DEVROXWH QXPEHUV DQLPDO SURWHLQ LQWDNH LV ORZ
WKDQ LQ GHYHORSHG FRXQWULHYV WKH JURZLQJ VKDUH RI DQLPD
GULYHQ PDLQO\ E\ GHYHORSLQJ FRXQWULHY FDWFKLQJ XS SDUW
$VLD 6SOLWWLQJ XS DQLPDO SURWHLQ LQWDNH LQWR ¢VK DQG P
VK WR WRWDO DQLPDO SURWHLQ LOQOWDNH KDV EHHQ GHFOLQLQJ
H[SHQVH RI RWKHU DQLPDO SURWHLQV

,Q SRRU FRXQWULHYV ZKHUH ¢VK LV D WUDGLWLRQDO IRRG LQFUH
LOQFUHDVHG PHDW FRQVXPSWLRQ DQG JUBEBWHUWRQVXPSWLRQ RI
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WRWDO SURWHLQ

VSHFLHVY HJ GHPHUVDO LQVWHDG RI SHODJLF (VK 1RW V:
(VK IURP DTXDFXOWXUH LV JURZLQJ IDVW %HWZHHQ D C
IURP ZLOG VRXUFHVY UHPDLQHG DOPRVW WKH VDPH EXW FR
DTXDFXOWXUH KDV PXOWLSOLHG E\ ¢YH +DOI RI ¢VK SURG:
FDPH IURP DTXDFXOWXUH LQ FRPSDUHG WR MXVW LQ

)$2

-XVW DV WKHUH LV HQRXJK IRRG RQ D YSHOUDQHWVROQIG KX ® Y H
JHU LV D TXHVWLRQ RI GLVWULEXWLRQ WKHUH LV DOVR QR
ZRUOG DYHUDJH SURWHLQ VXSSO\
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*OREDOO\ WKH DYHUDJH SURWHLQ VXSSO\ LQ ZDV J S
WKH DYHUDJH SURWHLQ QHHG ZDV J SHU FDSLWD SHU G
IURP WKH UHFRPPHQGHG J SHU NJ RI ERG\ ZHLJKW DQG \
SHUVRQ NJ LQ JLIXUH VKRZV SURWHLQ FRQVXPSW

VWXG\ FRXQWULHYV 7KH KHLJKW RI HDFK FROXPQ UHSUHVH(
WKH GDUNHU EOXH SDUWV UHSUHVHQW (VK DQG WKH OLJKYV
SURWHLQ %DVHG RQ WKLY GDWD DOO FRXQWULHV H[FHSW
ELTXH +DLWL DQG ODGDJDVFDU KDG HQRXJK SURWHLQ DYD
WKH GLVWULEXWLRQ ZLWKLQ DQG EHWZHHQ FRXQWULHV LV

JRRG 6HFXULW\ DQG )LVK

8QGHUQRXULVKPHQW LV D PDMRU SUREOHP ZRUOGZLGH ZL
XQGHUQRXULVKHG DQG PRUH WKDQ RQHEW WIDE® R IWRIDQW
XQGHUQXWULWLRQ 7KLV LV HVYSHFLDOO\ WKH FDVH LQ PDQ
WKH EXON RI XQGHUQRXULVKHG SHRSBH OI0ORMW R D WHKH DO
ZRUOGYTV XQGHUQRXULVKHG SHRSOH OLYH LQ 6RXWK $VLD
UDQ $IULFD DQG (DVW $VLD

,Q DGGLWLRQ WR WKH SUHYDOHQFH RIRX QG QUXQRK WV HWHKIRIHD®D

RWKHU LOQGLFDWRUV LQ RUGHU WR DVVHVV WKH IRRG VHFX
VWXQWLQJ PHDVXUHG E\ KHLJKW IRU DJH DQG ZDVWLQJ F

JLVKLQJ IRU 3URWHLQV



$ FRPPRQ PXOWLGLPHQVLRQDO LQGH[ XVHEG+*LVVWKH *OREDO +XQ.

7DE 7R UHAHFW WKH PXOWLGLPHQVLRQDO QDWXUH RI KXQJHL

IROORZLQJ IRXU FRPSRQHQW LQGLFDWRUV LQWR RQH LQGH]

E IRU XQGHUQRXULVKPHQW WKH SURSRUWLRQ RI XQGHUQRXUL
SHUFHQWDJH RI WKH SRSXODWLRQ UMAHRRWZIQWKNKH VKDUH RI V
LQVX FLHQW FDORULF LQWDNH

E IRU FKLOG ZDVWLQJ WKH SURSRUWLRQ RI FKLOGUHQ XQGHU
IURP ZDVWLQJ L H ORZ ZHLJKW IRU WKHLU KHLJKW UHAHFWLQJ
E IRU FKLOG VWXQWLQJ WKH SURSRUWLRQ RIFFKLOGUHQ XQGHL

IHU IURP VWXQWLQJ L H ORZ KHLJKW IRU WKHLU DJH UHAHFWL(

E IRUFKLOG PRUWDOLW\ WKH PRUWDOLW\ UDWH RI FKLOGUHQ XQ
UHAHFWLQJ WKH IDWDO V\QHUJ\ Rl LQRGHPXDWRQOXOWYWNMWLRQ DQG
DOO VWDQGDUGLVHG EDVHG RQ WK UIKKRD G R XMHMUV OHMHOO\ DER
YDOXHV REVHUYHG ZRUOGZLGH IRU WKDW LQGLFDWRU EHWZHHQ

7KLY LQGLFDWRU HPSKDVLVHVY WKH QXDNUXWQRQYIDHMWXBWHERQ RI F
VHW RI WKH SRSXODWLRQ IRU ZKRP DQORU N LIRA URIHWMUL\HIQOWU J\
LH HVVHQWLDO YLWDPLQV DQG PLQHUDOV OHDGV WR D KLJK U
DQRG FRIQLWLYH GHYHORSPHQW RU GHDW®\ PMDWOMRHERPELQHYV L
LOQGLFDWRUV WR UHGXFH WKH H HFWV RH,UDQGRP PHDVXUHPHQW

7KH *+, FDWHJRULVHY FRXQWULHY DFFRRZLQYDWRHKXQIJHU VHYHU
PRGHUDWH VFRUHV RI + VHULRXYV + DODUPLQJ

H[ WUHPHO\ DODUPLQJ ! , Q KNA4Y$ W.DIRLBIMRY,R XA L HV

LOWR WKH VHULRXVY FDWHJRU\ 6RXWK $IULFD KDV PRGHUDWH OH

WKH ORZ FDWHJRU\ 7KH LQGH[ LV QRW FDOFXODWHG IRU *HUPDQ

ZKLFK DUH FRQVLGHUHG WR EH JHQHUDOO\ IRRG VHFXUH

!
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E7kH UHOHYDQFH RI ¢VK IRU IRRG DQG QXWULWLRQ VHFXULW\ PD
DV D SURWHLQ DQG PLFURQXWULHQW VRXUFH

E3RRU SHRSOH JHQHUDOO\ FRQVXPH WRWWOHPIFRWRXFPULHQWYV |

N

E+rorREDOO\ VSHDNLQJ WKHUH LV QR SURWHLQ JDS



'"HSHQGHQFH RQ )LVK

,Q WKLV VHFWLRQ ZH FRPELQH WKH FRXQWU\ VSHFL¢F VLW
DQG JHQHUDO KHDOWK KXQJHU VLWXDWHRRN (MKWEKQEKH VR
¢VKHULHV WR WKH OLYHOLKRRGV LQ WKHVH FRXQWULHV LQ
GHSHQGHQFH RQ ¢VK

7KH IROORZLQJ IDFWRUVY GHWHUPLQH GHSHQGHQFH RQ ¢VK

Envs'7,87,7:11378/")6(B7%C(C7,&7,78/")6(7/:76,$)%(@&CTK LV LV SDUWLFXODUO\
HYDQW LQ FRXQWULHV VXFK DV 6HQHIDR ZVWK QRFDMN HQVH

EA%&'7,87,78)/-(%17,137?%6)/1"-)%(1-7&")6(C 7KLV LV SDUWLFXODUO\ UH
LQ FRXQWULHV ZKHUH WKH SURWHLQ VKDUH RI ¢VK LQ WK
SDUWLFXODUO\ UHOHYDQW LQ DOPRVWPEODO DSRFRHGFRXQW U
GLHW ZKHUH SHRSOH HDW WRR PXFK VWDSOH IRRG DQG Q
HJ 6HQHJDO ,QGRQHVLD 7KH ¢VKHULHV DQG DTXDFXOV
FRQWLQXH WR SOD\ D SDUWLFXODUO\ SURPLQHQW UROH 1
:KLOH DYHUDJH SHU FDSLWD ¢VK FRQVXPSWLRQ PD\ EH OR
(VK FDQ KDYH D VLIQL¢(¢FDQW SRVLWLYH QXWULWLRQDO LF
WUDWHG VRXUFH RI HYVHQWLDO GLHWDU\ FRPSRQHQWYV 0
KXQGUHGYV RI PLOOLRQV Rl SHRSOH SDU@WMAXOGHOHDRPH
RSLQJ ZRUOG ORUH WKDQ PLOOLRQ FKLOGUHQ ZRUOGZ
GH¢(¢FLHQF\ OHDGLQJ WR EOLQGQHVV PRUH WKDQ RI W
LURQ GH¢{FLHQW PLOOLRQ SHRSOH KDYH JRLWUH ZLWK
OHDUQLQJ GL FXOWLHV DV D UHVXOW RI LRGLQH GH¢FLHQ
SHU \HDU DUH DWWULEXWDEOH WR JLQF GH¢FLHQF\

E(FRQRPLF GHSHQGHQFH RQ ¢VK DV DQ LQFRPH VRXUFH WR
//I3C7 7KLV LV SDUWLFXODUO\ UHOHYDQW LQ FRXQWULHV ZL)
FRXQWULHV ZKHUH SHRSOH ZRUNLQJ LQ ¢VKHULHV DUH FR
ORVH WKHLU MREV LQ WKH ¢VK LQGXVWU\ SRYHUW\ ULVH\
ZD\V KXQJHU DQG TXDOLW\ Rl WKH GLHW $ ODFN RI PRQH
WR D OHVV EDODQFHG GLHW ZLWK D WHQGHQF\ WR HDW O
SURWHLQ DQG PLFURQXWULHQWY DQG LQ HYHQ PRUH VHY!
RI FDORULHV RYHUDOO 7KH VHYHULW\ RI WKLV H HFW GH S
IRUPDO RU LQIRUPDO VRFLDO VHFXULW\ VIVWHPV LQ SODF
VWRSSHG ¢VKLQJ FRPSOHWHO\ WKLV ZRXOG KDYH DGYHU\
RI ¢VKHUPHQ ZLWK ZLGHVSUHDG KXQJHU DV D OLNHO\ FRQ
VKRUW UXQ 7KLV LV D W\SLFDO GLVWULEXWLRQ SUREOHP
DYDLODEOH EXW LW LV GLVWULEXWHG KLJKO\ XQHTXDOO\

+HQFH ¢(VK FRQWULEXWHY WR WKH QXWULWLRQDO VHFXUL!
LQJ FRXQWULHYV LQ YDULRXV zZD\V 7KHVH LQFOXGH D FRQV
GLUHFW FRQVXPSWLRQ RI (VK LQFUHDVHYV LQWD-NHV RI QRYV
WDQWO\ SURWHLQ PLFURQXWULHQWY DQG RPHJD RLOV D
ZKHUHE\ WKH ¢VK LQGXVWU\ FRQWULEXWHY WR HPSOR\PHQ
FRQVXPSWLRQ LQ SRRU FRXQWULHYV VHH )LJ &RPPHUFL
DQG VPDOO VFDOH DTXDFXOWXUH R HU LPSRUWDQW OLYHO
IRU ZRPHQ LQ GHYHORSLQJ FRXQWULHV WKURXJK WKHLU G
GXFWLRQ SURFHVVLQJ DQG VDOH RI ¢VK ,Q SDUWLFXODU

RI WKH SRSXODWLRQ LV GHSHQGHQW RQ ¢VKLQJ H J 6HQH
KXQJHU UDWHY DQG SROLWLFDO LQVWDELOLW\ LI WKH ¢ VKL
HVWLPDWHYV E\ WKH )$2 D WRWDO RI GLWHFWOP RUOILRQLSHI

JLVKLQJ IRU 3URWHLQV



UHFWO\ GHSHQGHQW RQ ¢(VKHULHY DQG DTXDFXOWXUH 7KH )$2 H

(VKHUPHQ DORQH DW PLOOLRQ RI ZKLFK OLYH LQ $VLD ,Q C
WKH PDMRULW\ RI WKHP ZRUN LQ VPDOO VFDOH ¢(VKHULHV ZLWK (
SHUVRQ RQ DYHUDJH WRQV SHU \HDU FRPSDUHG WR WRQV S

LQ (XURSH )$I2
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JLVK "HSHQGHQFH ,QGH]

2XU ¢VK GHSHQGHQFH LQGLFDWRU PHDVXUHVY WKH GHJUHH RI GH:
VRXUFH RI LOQOFRPH DQG IRRG LQ SDUWLFXODU DV D VRXUFH RI S|
FRPSRVLWH UDQNLQJ RI WKH IROORZLQJ IDFWRUYV

EIRRG VHFXULW\ SUHYDOHQFH RI XQGHUQRXULVKPHQW IRU WKH
LQ GDWD IURP WKH )$2

E:VK FRQVXPSWLRQ ¢VK VKDUH RI WRWDO DQLPDO SURWHLQ LQV
IURP WKH )$2

EFDsSwXUH SURGXFWLRQ SHU FDSLWD IRU GDWD IURP )$2¢ VKV
EJURVV GRPHVWLF SURGXFW *'3 SHU FWBER®Q OF DYDF LSU\RIR WURU V XE
GDWD IURP WKH :RUOG %DQN

7KH LQGLFDWRU PHDVXUHV WKH VKRUW UXQ GHSHQGHQFH ,Q WKH
IRU FRPSHQVDWLQJ WKURXJK QHZ LQGXVWULHV-H J EXLOGLQJ XS
WU\ DQG QHZ VRXUFHV RI SURWHLQ HJ SODQW EDVHG VRXUFHV

7KH LQGLFDWRU LV VLPLODU LQ VRPHZE\VSWRLWRE HYGLRLODWRU GF

D E DQG XVHG LQ %DGMHFN HW DO 7KH PDLQ GL HUHC
UHFHQW GDWD XVHG LQ WKLV LQGH[ bQG WKH VWURQJHU IRFXV RQ
UHFHQW GDWD IURP LV RQO\ SR¥RPE®NHEGRDXAMBHUKLY LQGH]

FRPSRQHQWY 7KH UHVXOWYVY RI WKH WIZ\RVLEGOBHYV DUH LQ PRVW FI

JLVK DV D VKDUH RI DQLPDO SURWHLQQLOVERSURQP\GIRDSWXUH SURC
HFRQRPLF UHOHYDQFH DUH WKH PDLQ IDFWRUVY DQG ZHLJKWHG HT:
LQ 86" DQG IRRG VHFEXULW\ SUHYDOHQWKRIPRGGEHD@RXQULYKPHQW
IDFWRUV $ KLJK LQFRPH UHGXFHV WKH GHHSH®D 8 HWKH PMUAHFRDWHG E\
PDLQ IDFWRUV GXH WR FRPSHQVDWLRQ H HFWV 7KLV PHDQV WKDW
SRVVLELOLWLHY IRU FRPSHQVDWLQJ {RK DVORBWW RRUMHRRRY RU WKH (
IRRG HJ WKURXJK LPSRUWVY DQG VRFLDO VHFXULW\ $ KLJK OHYH
WKH SRWHQWLDOO\ KDUPIXO H HFWV RI ORVLQJ ¢(VK DV D IRRG VRX



67&?12G

67/9'+.@.*+.*$. !
I$(.IR(O+R7+.2 |
A()'$.PIZR*@' ./ *1#17(*?

97&9

! <.+7)<97&9

!
!
[—

F.'1$#@71#!$#1$9!D5!$()*1'5?

<+7)<
OR
*(+H#L#

67&?12G#

| 97&9
! <.+7)<97&9
! <AT7)<

! O(R
[— *(+H#1#

JLIXUH VKRZV WKH ZRUOGZLGH GLVWULEXWLRQ RI ¢VK GHE
VWDWHY DQG :HVW $IULFDQ FRDVWDO FEXKQWKHMDWVH PRVW
GHSHQGHQFH LQ (XURSH LV FRPSDUDEOWOKRE H)HFX\WHR | VDKM |
DSSOLFDWLRQ RI RQH RI WKH IRXU IDFWRUV D FDWFK SHU F
FRQVXPSWLRQ RI DQLPDO SURWHLQ F SHU FDSLWD *'3 G V

7KH LQGH[ UHYHDOV WKDW QRW VXUSULVLQJO\ FRXQWULH"
LQ WKH GLHW DUH KLJKO\ GHSHQGHQW RQ ¢(¢VK VHH 7DE
DVSHFW LV WKDW WKHVH FRXQWULHVDXV KDO/X\ IDEDGHRYV WX H
DQG DUH QRW ZHDOWK\ RU SDUWLFXODUO\ IRRG VHFXUH FR
(VK SURWHLQ LQ KLJK LQFRPH IRRG VHFXUH FRXQWULHYV L\
IHYHUWKHOHVYVY SRYHUW\ DQG (VK GHSHQGHQFH GR QRW Q
VHH 7DE OHIW $PRQJ WKH SRRUHVW FRXQWULHYVY DUH F
RFHDQ HJ (WKLRSLD &HQWUDO $IULFDQ 5HSXEOLF

*HUPDQ\ =+ ZLWK D ORZ FDWFK SHU SHUVRQ D ORZ VKDUH R
DQG KLJK IRRG VHFXULW\ =+ KDV YHU\ OLWWOH GHSHQGHQF
8QLWHG 6WDWHY DUH DOVR QRW SDUWLFXODUO\ GHSHQGHC

JLVKLQJ IRU 3URWHLQV
































































































