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,QGLFH VUHRWD WP @ @/EKGU $
2SSRUWXQLW\

3URG XFWRLR Q @FQGI BV H

)X WHSHFWDWLRQV

5HIHUHQFHYV

$SSHQGL]



Kevbela ®

Ceographical
- lecation

Ba’ﬁJéJ f
| Mibofiba | %

Figure (1)




&KDSWHU
QWURGXFWLRQ

ORFDWLRQ GS$WHOD/ LW\

%DJKGHX&DODGBDHY LQ WKH OLGGOH
ZKHUH WKH 7LMMUSKDRWHWKHLYHUV IORZ
HDFKHUN ,WV DUHD LWV L H VRXDWHH N
WRWDO DUHD RI ,UDT 7KH LQKDELWDQW
ZHUH HVWEPDWHG WRQ L HWKH R
WRWDRODRBURT RXKULQJ LWLWEBDVGHQV
SHUVRQV SRU VTXDUH N

2EMHFWLYH RI WKH 6WXG\
7KLV UHVHDUFK DLPV DW VWXG\LQJ
DJULFXOWXUD®DBKBEXBDIDGKD DQG W]
UHIODQW KLS EHWZHHQ WKHP | DWW G FDHOW RV
WKH DJULFXOWXUDO WUHQG JR ZLWK Wi
WKH SRUMRMGXG\ DQG XS WWR H[SODIQE WK
HITHFW RI WKH SRSXWDQILR® ZR Q UFHCOMR |
DQ®KH HIIHFW R DSROBPX\AL\R XD HRRR WK H |
LV WR ILQG WKH FRUUHDIDMERQW XEID\
FKDQJHV D@GRSIR $SXRDW K
7KH UHDVRQV ZK\ , FKRVH WKLV WRS
D7KH LPSRUWDGPIE RXKBIDDIGKD DQ
LWV  HFR QRPLFWHMISH F MDKOHD \
LPSRUWDQFH RI XWRP H RBILF DQ\G
WKH FRQQHFWLRQ ZLWMKHWKH |
SRSXODWLRQ
E7KHUH DUH QR SUHYLRXV VWXG
WRSLF LQ %DJKGDG 0OXKDIDGKD

1RWLFH OXKDIDGRDDWIRYH&DGQKDN 'LR QYXIP
VTXDUH PHWUHYV



TKASSRUWDQFH RI WKH OXKDIDGKD

%»DJKGDG LV WKH FDSLWDO RI ,UDT
FHQWUH L W VF RRRRBOMADUIQL® OFKKDINWMXW D O
WIKGDG FRPSULVHV WKH EXOWDRI WKH
ZKHUH WKLV SRSXODWRRWKHONXY WHH R IK
FHUWDLQWXOUDQFXCFWLYLW\ LQ WKH (
HVSHFLDOO\ WKH FXOWLNQ®W LRUXLRIV Y
%DJKGDG FW\ ZLWKSIREXODWLRQ DFFR

FHQVXV KDV D JUHDW HIIHFW LQ JUR
RUFKDUGYVY RI RUKRWV VXBRKDV FRWWRC
VHVDPH DQG OLQVHHG DQZKBIOWR FHL
EDUOH\ DQG ULFH

,Q VSLWH RI WKH GHBUWHRWHIRRR XUD
RI OXKDIDGEBSWRWWORQ LQ WR R
SRSXODWLRQ LQ SODVVY FIX AR RV H G\HWIIL
UROH LQ WKH HWRBREPKBM KD GXH W]
DyEL@D W\ Rl SK\WWLFDO DJULEFEXOWXUD
WRSRJUDSK\WQG VRQMDWHONR KXPDQ IDFWR
DV SRSXODWLRQ DQG LUULJDWLRAQ 6
FRPSULVRN ,UDT WRWDO SBRSULFXOWX UD\
SURGXFWLR®RKRQG/H SRZHU RI WKH DJL
SXPSV RI WKHBFFRXGWQJI WR WKH SUI
R WKH FXOWLYDEOH OD®OG FIKH ®/IKHD 0 XKD
WKDW RI ,UDT DOVR WKH SURSRUWLRQ
OXKDIDGKD UHDFKHG RI WKDW RI ,UD

7TKH OXKDIDGKD FRPSULVHYV RI W
RI ,UDT G- HRIHDWY DQG OHIXIPHWVDUHLEL
LQGXVWULDO FURSWWDRKIDUGY RRISDWY W

DUHD DQG RI LWV RUFKDUGV RI [UXL
$FFRUGLQJ WR WKH SHUFHQWDJH RI WKH D
%DIJKGODXX HDFKHG RI WRWDO SXPSV LQ WKH |

RI LWV WRWDO KRUVH



,Q 6SLWH RI WKH VPDOOQHVV RI V
HIFOXGLQWKNHDEOBXH RI WKH DJULFXOW
WKH OXKDIDGKD LLQLYHMfAWBEEXEN DQG |
ZHDOWK FRQVWLWXWHYV Rl WKH
DIJULFXWRGXKXHFWY RI WKH FRXQWU\ ,Q
FRQWULEXWHG E\ QDWILREBIOJURNRPH RI
ZKHUH WKH DJULFXOWXUDO RIHWMWKRVY FR
LQFRPH BKIRFFWKWH LPSRUWDQFH RI WKH
VWUXFWXXHKDH D @&/ KB

TKKRBDHPV RI WKH VWXG\

'XULQJ P\ VWXG\ RI WKLV WRSLF ,
PDQ\ SUREOHPWKWXBGCHILQQLVWUDWLYH
FKDQJHVY WKH VFDUFLW\ RI WGHDIWDHQFH
IRU DO® QOKEDIIRGJLDWOLFWYV RI WKH OXKDID
DV WKH LQDFFXUDF\ RI WKH DYDLODEOH

$UHDO 8QLWYV 7L@BCBWUNVRG RI $
7KH DUHDO XQLWV LQ WKLV VWXG\ LC
XQLWNDRBRKGRIDIDGKD HDFK DGPLQLVWU
FIDAHG 4DGKD DGMXVWBGPWR VWKIB WL
ERXQGDULHV {LDN 7TKHDDQDO\VLV FRYF
FKDQLKYYV SRSXODWLRQ DQG DJULFXOWX
RU ZKHUHWW KSHHUPLWY WKLV
DOVR WULHG WR FRPSDUH UWKXO B3/RK&)OML
SURGXFWLRQ RQ WKH EDVLV RI WKH D

'‘DWD IRWXGKH 6
7KH GDWD XWLOL]JHG LQ WKLV VWXG\
$ 3RSXODWLRQ 'DWD

7KH DYHUDJH RI HDFK SHULRG LV WKUHH \HDUYV



S3RSXODWLRQ GDWD ZHUH REWDLQHG
FHQVXVHV D@L/ WWARQV RI .R]JR 8HGD
IROORZLQJ ZHUH XWLOL]JHG

D 5XUDO XUEDQ DQG WRWDO SRSXO

E 3HUVRQV ZRUNLQJ LQ WKH DJULFX

% $IJULFXOWXUDO 'DWD
7TKH PDLQ VRXUFHV RI DJULFXOWXUD
D OLQLVWU\ RI $JULFXOWXUH $JU 6

E OLQLVWU\ RI $JULFXOWXUH 'LUHF
$IJULFXOWXUDO HFRQRPLFV
F OLQLVWU\ RI $JULFXOWXUH $JULF
IRU %D PKGDG
PXK
G &%6 5HVXOWV RI WKH $JULFXOWX
FHQVXV LQ ,UDT IRU
WKH \HDU
H &63QRA& $EVWUDFW RI 6WDWLVWLF

%RXGDU\ DQG 'DWD $GMXVWPHQWYV
$ $GMXVWPHQW IRU ERXQGDU\ FKDQJHYV
Q FHQVXV WKHUH ZHUH ILYH TDC
LQ %DJJAOGIDEDGKD ZDV GLYLGHG |
4DGKDV 7KHUHIRUH WKH WEDWD Z
FRUUHVSRQG ZLWK WKH ERXQGDULH\
% HDWKHU JOXFWXDWLRQV
%HFEDXVH RI WKH IOXFWXDWLRQV L
SURGXFWLRQFODPIGQ DMRH W KZAH DAV IKHFW |
FKDQJHV , KDYH WDNHQ $WKHD DW HRD JH
HDFK SHULRG

& PH ORGHUQ 7THFKQLFDO OHWKRGYV



, KDYH WULHG WR DSSO\ VRPH RI WKk
PHWKRGV LQ PXKEKWHWDUFK

7ZR PHWKRGV ZHUH XVHG WR F
PLJUDWLRQ LQ WKH WXWDZD& KWK N
QHW LQWHUERQVPHOWRIRIG DBHSHQ
RQ 32%253RWHFRQG ZDV WKH PH\
RI 6 5
7KH FRPSRQHQW LQWHUHVW UDW
WKH 3RSXODWLRQ N®RZWKHUDW
SRSXODWLRQ HVWLPDWLRQV E\
HTXDWLRQ 8Q 3R U
7KH UDWH RI QHW PLJUDWLRQ E
SRSXODWLRQ RW R UJRHANDRW KD RV H
QDWXUDO LQFUHDVH
7KH HTXDWLRQ RI OLOQMDWRURZ\
JHW WKH SHUFHQWHDQIXRO L
DJULFXOWXUDO FURSV DV ZHOO
HVWLPDWHYV
7KH FRUUHODWLRQ FRHIILFLH
SRSXODWLRQ DQG DJULFXOWXUDC
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TDEOH , 6KRZV WKBOQDYHURD QWD V¥ K
LV R HWZHHQ DQG &RPSDUHG
IRU ,UDT IRU WKH VDPH SHULRIGQ$QQ XD (
%DJKGDG OXKDIDGKD ZDV DOVR S|
DYHUDJH

DEOBDWH RI 1HW OLJUDWLRQ DQG
, QF U HD YoliD IKOKXBKG ID GKD R

$YHUDJH $QQXPDWH RI tHW 5DWH
SDWH RI *URZWKLJUDWLRQRI 1DWXUDO

6RXUBRRPSXWHG IURP $SSHQGL[ 7TDEOH

PWH RI 1THW OLJUDWLRQ

JURP WDEOH WKD W] WDKMHL RIQ W |
%DJKGDG 0OXK %9HWZHHADV R ,W LV
FOHDU WKDW LW LV SRNLWIKYH FREG QA DRI
ODUJH QXPEHUVDRIWMIWR WKH OXKDIDG!
RYHWDT

7TKH UDWH ZDV FRPSXWHG IURP WKF
PLIJUDWLRQ EHMNWXG3HQ E\ DSSO\LQJ
WKLV IRUPXOD
1HWLJ S N

1 $YHUDJH $QQOXD3Y HQPUHDAQQXDO 1HW OLJUDW
RU
'RQDOG - IOHJXH 3ULQFLSOHV RI 'HPRJUD
“RKQ :LOH\ B6RIVWLQWHG LQ 8 V $ S
"KHUH , LV WKHPQJUOQWV WR DQ DUHD
2 LV WKH QFLREUR®WY IURP DQ DUHD
3 LV DYHUDJH RU PLGLQ WHUYDO SRS 21 W
. LV D FRQVWDQW XVXDOO\ RU

aa



'KHQ FDOFXODWLQJ WKH QHW PL.
OXKDIDGKD EHWZHHQFHQWXMBMXQG
WKDW LW JDLQHG SHUVRQV E\
LQWHUFHQANDVLRRQ PHWKRG GHSHQGLQJ
325 %\ XVLQJ WKH FNWKR®O UDWLR
PLJUDWLRQ FDPH WR EH ROHUVRQ\
FHQVXV WKH QHW LQWHUFHQVDO
OXKDIDGKD ZDV SHUVRQV 7KHVH PLJL
FRQULEXWHG DQG RI WKH SRSXOD
FLW\ DQG %DJKGDG OXKDIDGKD UHVSHF!
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*URZWK 5DWHYV
%DJKGDG OXKDIDGKD LV FKDUDFWHL
JURZWK UDWHW KHH FDZR/HDRWRUV RI KLJ
LQFUHDVH HRLG UKLWK R® E HRWHZ B HQ
DQG ZDV LQ WKH OXKDIDGKD F
IRU ,$WTRU WKH SHUFHQW FKDQJH G
SHULRG ZH ILQG LWRWRNEH OXKDIDGK!
FRPSDUHG E\ IRU ,UDT $QG WKHV}
UDWEBVWSHORULVRQ ZLWK WKH LOQWHUQDWLF

7DBH 3HUFHQW &KDQUBJIBQE ®XDO 5DWHI

SHUFHQW &KDQDNHUDJH DQQXDO UDWHYV

%DJKGDG

,UDT

*URZWK LQ %DJKGDG DQG ,UDT
6RXURBRIPSXWHG IURP DSSHQGL[ WDEOH
,UDT

RSXODWLRQ 7UHQG BUEDQ DQG 5XUD

$GPLQLVWUDWLYH XUEDQ DUHDV LQ
IROOR¥®O DUHDV O\LQJ ZAHWKUWRS RYQWHL
ERXQGDULHYV

$FFRUGLQJ WR WKLV GHILQLWLRQ
EHHQ FRPSULNEBLELVWUDWLYH XQLWYV
FHQVXV ADGKDV DQG 1L DAL @X/G HXBO O
XUEDQ DUHDV

Q WKH QXPEHU RI DUHDO XQLWV
ADGKDE/ DQDKLDV Rl ZKLFK LQFOXGHG X

ad



%DJKGDG O0XK ZDV GRYRGHGE WWWR
ZLWK 4DGKDV DQG 1DKLDV
7KH UDWLR Rl WKH XUEDQ SRSXODWI
WRWDO SRSKQPWHIRWOHGDNJRP LQ
LQ JRUUWEBVYRQ W/HHH WXWDR BIR S
WR WKH OXKDIDGKD WRWDO SRS KDV Gt
WR LQ VHH WDEDHH UHDYRQV
EHKLQG WKH LQFIEDIVISRS WKH WKH FR)
UXUDO SRS DUH
7KH FRQWLQXRXV LQUWXHIDEDXOUPBDD 1
DUHDV DQG WLIRH) SRSXXODDO LQFUH
XUEDQ DUHDV ZKRVH SRSXODWLRQ |
JDLQHG DERXW PLJUDQWYV EHW
VHH DSS 7DEOH 'KLFK LV HT
DQG WKH UDWH RI QDWXUDO
R RU SHUMRDQWQSHWYHUDJH
ZKLOH WKH DQQXDO JURZWK UDWH
SHULRGY RDMHH WDEOH ,Q WKH XU
WKH UDWH JRID@YHWQ KDV RIBIQEKHG
WKLV KLJK UDWH KDV UHVXOWHG IUI
XUEDQ UMEZWKREHWZHHQ DQG
UHDFKHG R ZKLOH WKHKDXUDO U
GHFUWIBDWR DW WKH VDPHHSMKIRG
WDEOHV
7KH DSSHDUDQFH RI QHZ XUEDQ XOQ
WZR FHQVXVHV YDQ®GDJHRPHDYH E}
LQFOXGHG LQ BLWXWINOZE WIXUW R WIH U L

UDWBHRW PJ [
$YHUJH $QQXDO *

Gy



DEOH

8UPDDW BRGS X

SRSXODWURRQ [BRBUED@ERSXODWUERQ [SRS DYHUDJH
XUED@HUFHQW WR
XUEDQ
GRXUBRPSXWHIGHIBRRWKY RI ,UDT DQ
7TDEOH 5XUDO 3RSXODWLRQ
3RS X ODBXWRD O 3RSXODWXBDO 5XUD®YHUDJIH
Q SRS| 5XUDOQ SRS SHUFHQW
WR WKH
UXUDO
ORXUBRPSXWHGHMHAYXWKRHI ,UDT DQG




TDEOH * 5 RI 8UEDQ 5XUDO SRS DQc
PLJ IRU 8 DUHDYV

EHWZHHQ DQG R
*5 IRWS5 IRU 5 |IRUS1, 1HW OLJ 5DWH IRU
SBUEDQS5XUDODOO $RS BUEDQ $UHDV

+

6RXUBRPSXWHG IURP 7DEOHYV

TDEOH 5DWH RI 1IDWXUDO ,QRHUHDVH DQ

%HWZHHQ LQ %DJKGDG SUEDQ DUHD
SRS BYQIBU
$QQOXDO| *55DWH RI|1HW 5DWH RI 1 ,
oLJ

BRXUERPSXWHG IURP WKH FHQVXV Rl ,UL
6H[ 5DWLR
2EVHUYLQJ WKH VH[ UDWLR LQ
HVWLPDMWEB® VWKDW WKH VH[ UDWLRYV
DQG UHV S HBWMWLHFG\ WHHIDW WK F
FRQWLQXDOO\ GHFUHDVLQJ 7KLV PHDQ
PDOHV LV GHFUHDVLQJ ZKLOH WKH O
LQFUHDVLQJ WXW HQ UDWLRY ZHUH
LQ DQG UHVSHFWLYHO\

+$JH 'LVWULEXWLRQ
6WXG\LQJ WHKHUDBKWGEGRQ IRU WKH O:
ZH QRWIL FRHQWRZ 6HH 7DEOH
7TKH SHUVRQV XQGHU WKH DJH RI
DQG RI WKH WRWDO SRS
DQRQG UHVSHFWL¥XHRAYV WIDW WKL
UDWLR LV JUDGXDOO\ LQFUHDVLQJ

Gy



7TKH SHEWRMZWHIBDQ G \HDUV RI DJH
HFRQRPLFDOO\ DFWLYH JURXS UHSL
DQG RI WKH SNRWDO SRQG
UHVSHFWHYHOUYDWMLIRGXODWN GHFUHDVL

$V IRU WKH SHUVRQV RYHU \HD U
UHSUHVHQWHBGQG RI WKH WRWDO !
DQG

2XW Rl WKRVH UDWLRV ZH FRQFOXC
GHPRJUDSKLF IDFWYV

$ 7TKH SRSXODWLRQ RI WKH O0OXKDIDG
SRSXODWLRQ

% 7KH DFWLYH 3RSXOBWURQHQWYV
RI WKH WRWD ® YSRAVIKRI WKH WKUH
SHULRGYV

& 7T KH GHFUHDVH LQ WKH PHGLDQ DJH
LQFUHDVH EURDVGH RMSABEKIDDWLRQ
SUDPLG ORUHRYHU WKH '5 WHQGYV
LQFUHDVH ZKLFK PDNHV WKH GHJUHE
S\UDPLG WMESHH BARVIDLSSLQJ

7TDEOH 3HUFHQWDJH RI $JH *URXS

$JH JURXS
1R RI 1R RI 1R RI
SRS SRS SRS

/IHVV WKDQ
+

7TRWDO

6RXUFRPSXWHG IURVWOESEHHQGL]



SRSXODWLRQ GLVWULEXWLRAQ

$ 7TKH 1XP

HULFDO

'LMKRMHU ISRSWCIOBDAQV LR Q

GLVWUEBRWHGWR ULYHUV EHGV ZK
HISORHOW W& DQGUERP QHHHWZDWHU $V

WKH DU

HDV

IDU DZD)\ SIRRRPO DWY.RQV

FRQFHQWUDWHY QHDU WR ZHOOV DG
SODVFHYV
:KLOH WKH SRSXODWLR®@LMIRZGE LG
LWWRXQGLQJ TXDVKHV WKH\ DUH OHVV
OXKDIDG®B MIKRWKLY DUHD FRQVWLWXW

OXKDIDGKD W.RWBRDV DRIGIO\
7KLVD UWYI DE HEFW K QK W KDL [

SRSXODWLR

Q

R

WKH 0Kl

IURP WKH 7LJULV UL YHWL A Q XDAOGMWNIHR/Q \

TDEOHLQGLFDWHY WKDW WKH GLIIH
GLVWULEXWLRQDBMWZHHRHOQHQGY WR GHFL
DOOLEMWWHI[FHSW .DUNK $GKDPL\D DQG

TDEOH

SHUFHQW

%DJKGDG 0XQ E\ 'L\DWQGLFWYV

OXKDIDGKD
'LVWULFW

DQGLVWULEXYV
V 7TRWDO 3R

VL'RQHUH
S

sLVDID

.DUNK

$GKDPL\D DQG

/KDZUD

0DGD LOQ

.DGKLPDLQ

ODKPXGL\D

%DODG

6DPDUUD

/TLNULW

'LVWULEXWLRQ RI

QFH

OXKDIDGKD

6RXUBRRPSXWHG IURP $SSHQGL[ 7TDEOHYV



% 7KH '"HQVLW)\ 'LVWQU®LDXWERG WKH
HDUWK GHQVL®YNUDRQVPWT XDKHD N
WKLVLEMQWFUHDVHG WRV LQ SHUV

DQG SHUNPRQWL @ T % XW WKI
DJULFXOWXUDRQ@ @&HK®VLOKXKDIDGKD |
GHFUHDVHG ISBRBVRQV VT NPV WR
SHUVRRQWV EHWZHHQ DQG Fl
6HH WDEOH GHQ@YHWDJUQFUHDVHV D
7LJULV ULYHU ZKHUH VWKHXEMDOWLUH I
DUH DYDLODEOH 6R WKLV GHQVLW
GHVBUWDV ZKHUH WKH ZDWHU LV
7KHUHIRUH ZH FHQL@RRSLRIDSVLRQ
ZKLFK DUH

D'HQVHO\ SRSX DWDG UHJLRQ  PF

SHUVRQV VT NBV 5LVOFR 4DGK

.DUNK 4D@EXDDIEKLPRDQZKBIGH

ZH ILAD®\ DJULFXOWXUDO DVSHFW

EORGHUDWHOG SRIIXRDWH

SHUVRQV VTVXNRVDKWP XGL\D DQG

$GKDPL\D 4DGKD ZKLFK DUH D.

DUHDV

F VFDUFHO\HGR §X0DRWQ OHVV WK

SHUVRQV VT NIRODGKDWG UHILRQ L

WKH UHVW Rl WKH DGPLQLVWUD!

IDUDZDRP WKH 7LJULV ULYHU DQ

WKH DULG TXDOLWLHYV



7DEOH S$UWK 'HQVLW\ DQG $JU 'HQVL
OXK E\ 'LVWULFWYV DQG

OXKDIDGKD D@@GWK '"HOQVLWMUHOMRMIU 'HOQVLWNHUHQFH
'LVWULFWV 3HUVRQVY VT 3HUVRQV JVIJR

NPV NPV

5LvDID

.DUNK

$ G KD P L\D7HORA D

0DGD LQ

.DGKLPDLQ

ODKPXGL\D

%DODG

6DPDUUD

7TLNULW

0XKDIDGKD

6RXURHRPSXWHG IURP $SSHQGL[ 7TDEOHYV



&KDSWHU
7+( $*5,&8/785%/ &+$1*(6 ,1 %$*+'$"
08+3%)3%'+$
7KH &ODVVRILFDUWIERLRSY DFFRUGLQJ !
SHODWLYH LPSRUWDQFH
7TKH FODVVLILFDWLRQYAGHdDBHIYPGRI RC
SHUFHQW GLWKULEXOYWRRODRWNAHKH DSHHIL H C

DQG 6R ZKHRIWW ILUVW I|RU L
RFFXSLHVI WKHRWRWDO FXOWLYDWHG OI
WKHQ FRPHWKEDNMW ORIRFXSLHV TKHQ

YHIHWDEOHV ZRWAHKDIUGNOR WUHHV LW
J)LOQDGIONLQZG WKH &RWWR® IWKKHV RFF
WRWDO FXOWLYDWHG ODQG :H PD\ FR
FURSY VLY KHSDO ZLWK UHJDUG WR WKH
/TDE H TKHFBQWDJH 'LVWULEXMW
&XOWLYDWHG $UHD E\ @®BBJIJKRIDGURS
0O XKDIDGKD DQG

& UR S $YHUDJIH 'LVWULEXWLRQ RUHSDXOWLYDWH
SHUFHQW

"RQXP| 3HUFHQWQXP| 3HUFHQW

:KHDW

% DUOH\

5LFH

&HUHDO D QRSRBWHIHRE V

/IHIXPHV

&RWWRQ

2ZWKHU LQ&XMR®VWLDO

9HMIDEOHV

2UFKDRIGMKLWY  YLQH

2UFKDUGD®RR WUHHV

$00 FURSYV

6RXURRPSOHWIEG HQRSR [$ WDEOH



&KDQJWHD $SURGXFWLRQ DQG ODQG
SURGXFWLYLW\
$ 0 %DIJKGEG WKH SHUFHOQYDIMIH R
LQFUHIRWH VKMD RI DOO WKH FXOWL
SHU DQQXP EBWUHRI®VWKH
DQG 6HH WDEOH

SHUFHQWDJH RI DQQXDO LQFUHDVH KHUH UHIHUYV
EW GLYLGHG E\ WKH YDOXH RI WKH EDVH \HDU
DUHD SURGXFWLRQ SURGXFWLYLW\ DQG W LV WKH

]
[



7DEOH SHUFEQADMQR URIDYH WR V

%DVH \HDU IRU $JU &URSYV LQ %DJ
OXKDIDGKD ®)
&523 S$UHDP3URGXFWLRDQG
SURGXFWLYLW\
:KHDW
%DUOH\
S5LFH

&HUHDOV 2WKHU
JRRG &URSV

/IHIXPH\W Y UR

&RWWRQ

2ZWKHU ,QGXVWULDO
& URV

O9HJHWDEOH

2UFKDUGV R| IUXLWYV
9LQH

2UFKDUGV R 3DOPR
TUHHV

$00 &URSV

,UDT

6RXURRPSXWHG )URP $SS 7DEOH

% 7DEOH SUHVHQWY WKH LQGH]

SURGXFWLYLW\ RI ODQG IURP WKH E

W VKRZV WKDW DOO FURSV ZLWQHV

DQ LQFUHDVH GXULQJ H[HSW IRU EDUOH
DQG

OHIJXPHVWHKKHH BKDQJH LQ SURGXFWLYLW\



7DEOH 7KH ,QGH[ Rl FKDQJH LQ SURG:
3RSV 7UHQG 'XULQJ
DYHUDJH

3RS <HDUV
DJU
ODULDE@®DWH \HDU

7RWDO
SRSXODWLRQ

&URS|V

ZKHDW

%DUHO\

ULFH

&HUHDOOV
2WKHU
JRRG
& UR S|V

IHIXPHYV
& URV

&RWWRQ

2WKHU
, QG XDWU
& URV

9HIJHWDEOHYV

2UFKD UGV
RI ITUXLWV
9LQH

2UFKDUGV

OLG \HDU SRSUDJHYMLHOG NJ FIHRWBGVGRQ XHD FK
\HDHYQWHUYDO ERWZHHQ
WRXUFH FRPSXWHG IURP DSSHQGL[ WDEOHYV

ay



RI 3DOP
7UHHV

& $V IRUSMHKIHLY SHUFHQWDJH RI DQQXI
WKH FXOAWRYSDWHI ILQG WKDW WKH S
ZKHEWUOH\ ULF HR UBKI UWAYMDIR) @/ UH H V
DUH GHWHWKWHBGHD DQG ODQG SURGX

%XW OHJXPHV &RWWRQ RWKHU FHL

LOGXVWULDO FURSV

DUH GHWHUPLQHG E\ WKH ODQG SURG.

ZKLOHS WKGX RAWWHDEHOW\VGHWHUPLQHG E\

DUHPHQFH WHKBGDOEDRG 3URGXFWLYLW)\

UHDVRQV RI| YDDLDMWXROQWXUQ WEHRGXFW

" 7TKH SHUFHQW FKDQJH IRU WKH DUHD
GXULQVDWKHSHULRG W ZDV DOV
WKDW WKH 3$H WKHRREW HXK\DH)G IRU PRV W
+RZHYHU D SDUW RI WEKHFBHRSW WM (
DUHD SURGXFWLRQ RU LQ ODQG SUF

7TDEOH 7TKH SHUFHQWDJH &KDQJH LQ $U
DQG /HYHO \LHOG RI FURSYV
LQ %DIJKGDG 0OXKDIDGKD DQG

&523 $UHDSURGXFWIYRQDJH \LHOG
SHU
'RQXP NJ

:KHDW

%DUOH\

5LFH

&HUHDOV 2WKHU )RRG
&URSV

/IHIXPHV &URSV

&RWWRQ

2WKHU ,QGXVWULDO &URSV




O9HIJHWDEOHYV

2UFKDUGV RI|IUXLWYV
9LQH

2UFKDUGV RI|3DOP|7UHHV

$00 &URXK LQ

$O00 FURSV LQ ,UDT

6RXURRPSXW HG $SIDRER H

(

$

%

7KH LQFUHDVH LQ SURGXFWLRQ LV FR
WKH DUHDQRUHDVLQJ WKH ODQG S|
'LGHQLQJ WKH DUHD WHFSIHIPEOW RRQ O b
QHZ LUULJDWLRQ SURMHFWWQMGKH QH:
RWKHU WRSRJUISXQE IDF WRKH/ @RUW
OXKDIDGXWQFUHDVLQJ WKH ODQG S
GHSHQGV RQ WKH HMFLHQMRIQLRI YW KM
HIWHQVLRQ FKDQJLQJ WKH R@& DJUL
XVLQJ FKHPLFDO IHUWLOL]JHUV DV ZHO(

/IDQG 8VH
YHWZHHQHWIKRGY DQG WKH
FXOWLYDEQH) RDIDHDY KOGMURP WR

GRQXPV L H ZLWK DRISHUFHRW CFKDC
SHUFHQWD LQFUHDVH RI'HSHO®@QXDOO
RQ®RXU HVWLPDWLRQ IRU WKH FXOWLYL
ZKLFK LRLOOLRQ GRQXPV WKH SHUF
EHFDPH LH ZLWKRDQ GOIXFE QW
LQFUHDVH RI

,Q WKH VDPH SHULRG WKH UDWLRYV
KDYH GHEQHDIWHIGD .DUNKKDTKD PL\D
.DGKLPDLQ DQG ODXWPXMLAB WKRVH

UMY KDYH LQFUHDVHBGKQ@VWRH RWK
OXKDKIDG 7KH UHDVRQ EHKLQG WKH F
WKRVH IWDWKRVZL @HKOLRQUHRDY DW WKH



RI WKH FXOWKOMNWHOW VD& HOWKDES VH [F H
LQ ODKPX@GBD4 ZKHUH WRH WKHD VR C
SUHYDIYJ VDOWV LQ WKBGKRDNO WHKH R
UHDVRQLQFUHDVH RI WKRVH UDWLR
UHFODPDWLRQ BDQ®LOYEBHH QHEZG LUUL
SURMHFWY 7KH FKDQJHRKQGDG®RHYL\
DOVRVEREXWHG WR WKLV FKDQJH

& WR JHW ODQG SSRWHQW LIRQ PHOD S

/| 3 $UDEOHQHDWQEBRADBEOHDODQG

$FFRUGLQJ WR VIRZEOBR JUHDW
SRVVLELBLISMRWR WKH FXOWLYDEOH OD
.DGKLPDLQ OHKPXGIRQG WDhGDE&Q7KLV LV
WKH SRVVLELOLRNWDGHRUHD VKIBOLQ RW
ADGKDV OLNH 7L$%@KDPLEDPDQGD7KDZUD

7KLV LV GXH WR WKH IDFW WKDW PR\
DOUHOGORLWHG WR WKH WRSRJUDSKL
VKRUWDINUWUWQIWWHRQ ZDWHU

TKH HVWLPDWHY RI FDWH&DAYKID WQ G L
RI WIKGHPLQLVWUDWLYH XQLWY WKDW FR?’
HLWKHU IRQKDBWUWBDG&G\ H[SORLWHG E\ DJI
OHDGV WR WKWKGHEDWDN HRRWKH FXOWL
WKRVH DUHDYV

.6 6HHWKBR®P $JULFXOW XU DG ERBQVWDVY 0
+ 3K ' T7KHVLV VXEPLWWHG WR WKH 8¢
3HQ@WDQEBDXVW S



7TDEOH/DQG 3RWHQWLDO EQ'EADNKGHDWVO X

0XK DQWWULFWNS
5LVDID
DUNK
$GKDPL\D 7KDZUD
0GRQ
‘DGKLPDLQ
+DKPXGL\D
%DODG
6DPDUUD
7LNULW
OXKDIDGKD
BRXUBRPSXWHG IURP 5HVDP@QW®Y RI WKH $
/LYWAV R F N

&HQVXV LQ ,UDT IRU WKH \HDU

KH 9DOXH RI $JU &URSV

,Q %DJKGDG O0XK WKH YDOXH RI DJ
PLOOLRQ O WL HOQ RI WKH QDWLRQDC
DJU FURSV H[GONGNVNWRWMH QG ILVK ZH
$QG LQ Y DIOKKHH R WKHEDADPH FIURGLMR Q
,'V L H WKHUH ZDV SHUFHQW FKDQJF

WR 6HH WDEOH



/DEOH O9DOXH RI $JU &WUREBV LQ %!

&URSV|] $UHD| O9DOXH R[ITDOXH R| $JU
'RQXP 'RQXP 3URGXEWRSY |LQ
LQ , 'V 'V
&HUHDOV
IHIXPHYV
,QGXVWU[LDO
&URSYV
9HJHWDE|OHV
JULXWV |9LQH
3DOP 7UHHV
7RWDO
6RXHFRDOXH ®MRQRPuV 3URGXFW H[WUDF\
(FRQRPRFD] L QR 3 ,Q $UDELF

7KH $YHUDJBJBURU:$JU :RUNHU

7KH JHQHUDO DYHUDJH RI WKH GDLO
ZRUNHU UVYOV ILOV DIRE@ WKH@DOH
ZRGNMU IHPDOH MRYNLSHPFOMGHY H O\ LQ \
RQH GD\ $OVR WRHHBVADKHD®DLO\ ZDJF
RI DQG IlURP RISWWKHIDFK
PDOH ZRUNHU WUHPQOHVMZXRHRHOH UHVSHF

WDIJKGDOG @QEWWYV $IYLARGW XUDC
$ %DJIJKGDW\ ZLWK LHNV\D Q® HIDQNWF UHLDN L (
SRSXODWLRRD YLRBXNDKWY DJU ILHOGV |
LW 7KH H[SHQWKDHMOQHMEEEFH G IUHVK D
QHDUHVW WR WKH FLW\ OLNH GDL
YHIHWDEOHYV %XW WKHDRIDFKHOBYH
FURSMDDHWMW IURP WKH FLW\ OLNH FHI
% 7KH IDUP VL]H JURZDIJWIGHEBHDNWVIHV
WKH JHQHUDO SRS



GHQVLW\ GHFUHDVHYVY DV ZH JR IDU IURF

&KDSWHU

7KH SRSXOBWLRXQQOCOW RDWA RQVKLS

&KDQJH LQ DY HIUIIBIHXXDWUYSOLEOH DQC

([SORLWAGV

$

%

KH DYHUDJH SHU FDSLWD RI FXOWLYD
LQ IURP ZKDW LW ZDV LQ IURP
GROXP %XW QWRWVIRERHWK WKH WUHC
JHQHUDO FXUYH L@ Y,HDDJHKAHAUWM B MH
WKH ORQJ UXQ EHFDXVH RI WKH F
FXOWLYDEOH ODQG LQ ,UDT DQG WK
WDEOH
1] ZH GHSHQG RQ WKH EDVLV RI RXL
DUHD DWHKWDJH SHU FDSLWD RI FXOWL
GRQXP LQ ®RGXP LQ,Q WKLV
FDVH WKLV JRHV ZLWHKQWWK B OWRMUDGH F
,UDT
7KH DYHUDJH SHU FDSLWD RI FXOWL
IURP GRQXP LQ W R GRQXP L
7KOV UHTXLUHG VRKHNKHS 6 RQWR WD RQH
LQ WKH OXKHIDB®&I®» 6HH W
Q WKH UXUDO DYHUDJH SHU FDSL)
ZDEHWZHHQ GRQRB K BQEGDID 4
GRQXP LQD6DRPIBWBLY DYHUDJH IRU
OXKDIBGKY D ZKROH :DV 6HH ®/MEOM

7KH VWXG\ VKRZV WRDMW S\HKH FUD)SU BMD
H[SORQWGIGY LQ WKH BOBDQREZ DO OXYL
WKDQ WKDMDBMBRQ GHVHUW UHJLRQ
GXH WR WKH VPDOOLQ EED QDS R 83 DDV L
XQOLNH WKH DOOXYLDO SODLQ

uu



7DEBH 3HEDSIAWOW LY DEX@NWDMDIEGES V L Q
%D JKGRIG

<HOU1R R[| &XOWLYBEDO H D SXVODW Y®HEU FDSLWD
SRS| ODQGVFXOWLYBEBIH)GNWXOWLYDWHG
GRQXP GRQXP GRQXP ODQG\V
GRQXP

7DE H 3HU &DSLDMD 'ZHEOHUV VKDUH Il
([SORLWHGHPUKB R E\ 'LVWULFWYV

OXKDIDGKIXUDO BE8SRLWHGSHMQGBXUD® FDSLWD
DQG "'LVWULFWYV GRXXP HSORLWHG DUHD

SsLVDID

.DUNK

$GKDPL\D

7TKDZUD

0GDQ

.DGKLPOLQ

ODKPXGL\D

%DODG

6DPDUUD

/TLNULW

OXKDIDGKD

6RXURHRPSXWHG ITHRXWRH ,&DT DQ
$JU 'HSDUWPHQWXRU %DJKGDG

&DQJH LQ VKDESHWPHWQG SHU SHI
ZRUNLQJ LORPURVYV 9DOXH RI $JU SURGX
$ EHWZHHQ DQG WKH SHUFHQW

ZRUNHUV ZDWKH GHFUHDVH RI WKLV S
GXH WR WKH UH®RYDDRBNHMKHWR R\
VHFWRUV HVSHFLDOO\ WHRALHF HR/ ILIRQG
WKH\ DUH PRUH SURILWDEOH RUJDQL]

ua



LYV XQOLNH SWKRGCXFWLRGSIKVYHRHE MR R
FOLPDWGFERRLFDO ULVNY ©6HH 7DEOH
% KWH VKDBHUSHRW ZRUNLQJ LQ DJU ZDV
LQ DQG, 'V LQ RI WKH YDOXH R
SURGXFWLRQSHARFHQWKIHKDQJH ZDV
ZKLFK ZDV GXH WR WXBOXRXEOWXH RO J
SURGXFWLRQ ZKLOH WKH QXPEHUV RI
DOPRVW FRQVWDQW ©6HH WDEOH
DEOHSHQVRZRUNLQJ LQ DJU

OXKDIDGKD DS RI SHRVRIQYJ] LGHUFH|QW
'LVWULFWV DJU

SsLVDID

.DUNK

$GKDPLWDZUD

0GDQ

.DGKLPDLQ

ODKPXGL\D

%DODG

6DPDUUD

/TLNULW

OXKDIDGKD

6RXUFHHSDUWPHQW RI &LYLO 5HIJLVWUDW

7TDEOHG6KDUKMHEBWHWHWRQ ZRUNLQJ LQ $IJULFX
WKH *URVWVIOBOXFENVLRY LQIRU %DJKGDG
0 XK

*URVV 9DGKHVRQV ZR WMKIUHSEHVRG@HUFHQW

RI 3URGXFWLR®RS$JU | ZRUNLQJ LQ $ 8K D QRH

,Q PLOOLRQ WKH JURVYV YDOXH RI
'V SURGXFWLRQ LQ 'V

6RXURRPSXWHG IURP 7DEMDMHE $33 7DEOH



& 7KH DYHUBPDSELWBURI WKH YDOXH RI
SURGXFWLRQ ADMQ WKHQ LW GHFUHD\
"V LQ E HRAH DIXK'H SRSXODWLRQ JL
WWDSHULRG ZKLFK ABKLQFRBIWMH RIKWY
YDOXH RI WKH $JWKH3SRBKBQWR Q Q7
SRSXODWLRQ LQ WKDW SHULRG ZDV
SHUFHKDMWQJH LG D\WGKHAWMBKRI YDOXH RI W
DJDU SURGXFWERQFEKDWHQGH{G WR GH
6HH WDEOH
' 7KH DYHUFDBHLBESRUSWRIB XFWLRQ GLG
GHYHORS ZLWK WKH SRS LQUFRIADK H7KI
WKLV DNBDMHDRBHHDVHGPYPRXDOO\ EHWZH
DQG 7KLV LVWAKH QHD W BURIZ B/IKS
KDV LQFUHDVHGQEDKHGHPBPWH RI WKH
DYHUDJH UDWDHSIRWD3RU WKH YDOXH R
SURGXFWLRQ LMWKV WKIRGHEUHDVH RI
JURZWK UDKNH OXKXDIDGKD ZKLFK ZDV
DQQXDOO\ EHWZHHQ DQG

TDEOHVWLPDWLRQ RIFRU FOBGWBWLIR@X
IRU WRWDO SRBGXKQ %DJKGDG

*URVV 9DOZRIVD O SR S X O DWDIORM RBHUFHQW
RI BURGXFWLRQ SURGXFW I&KQQH

,Q PLODLRQ SHU KHDG|RI WRWDO

'V SRS LQ ,'V

6RXUFRPSXWHG IURP WDEOH DSS 7D

7KH 1DWLRQDO D@QFRPPELYLGXDO |,

Q WKH VKDUH RR %IXHK @D DK K D
LQFRPH ZDVPLOOLRQ GLQDUV L H R
,UDTL QDWLR/EBOVKDRRP R WW K B CD VHILERXR

uu



ZDV 'V 7KLV PMIOMNI WAKHF S RU KDV
FROQWULEXWHG :LWK RI WKH QDWL
OXKDIDGKD
7KHHQ WKH QDWLRQDQO QRUFHRFP@EL QHSW
LW ZDWNLOOLRQ , '6 D@GLIFUHDVHG !
PLOOMQ6R SIHWFHQMWURDVWH ZDV
IURP W R ZLWK D Q @FQQGPOD/B! RD W

$V IRU WKH DYHUDJH LQGLYLGXDO VKDU
LQ WKKDIDGKD LW ZDV 'V LQ
'V LOQ KLV PHDQV WK DW HIGN ZK DAK LDQF
DQQXDO JURZWK WRKH 0XKOLERKQFKUHDVHG
ZLWK DQ DQQXDO DWRMWKH BIHULRG

7KLV VKRZV WKDQ WKH UBWH RI Jl
LQFUHDVHG PRUH WKDQ WKH UDWH RI J
LQFRPH

SHODWLRBQVEHWZSMOIDWLRQ &KDQJ
DQEIULFXOWRQ DIV

7KHVH UHODMLR GWKHOW ZRUDWHG E\
FRU U HPOPHN LLFQ HQ W V

3BRSXODWLRQ FKDQJH DFWV DV D VW]
LQ DIJULBXYRWBXBWQRQ DQG YLFH YHUVD
KDV LWH/TXRQW LRSDERKWIRQRUFH QDPHO
HQIMG LQ WKH DJULF XGWUXDIE DOgF W LY |
PLJUDWLRQ LQIOXHQFHV GXERXU]HRREF D
DQBRQVHAIXH®MH GHFOLQHLDQ@ SRE®RGREW
JURP WHRPSWRGWUHODWLRQ WRHHOQFLHQ
SRSXODWLRDQOEBKD QUEKD@WEURGXFWLRQ
ZH ILQG WKH IROORZLQJ

+DVHHE 7KH 1DWLRQDO LQ FRPHRBG ,UDT
8QLYHUVLW\ SUHVV
&62 O6WDWRMWWFDRRN %DJKGDG WDEOH

Gy



7RWDO SRS KDG LQFUHDVHG E\
PHDQ WKIHOBURGXFWLRQ RI EDUO
DQG GDWHV KDG D ORYXBPBH. QWUPHID R W K B
FURSWDQRUH[FHHGHG WKH HQFWDROQBRS.
FDQYD\ WKD®H ZWKH SRSXODWLRQ LQFUF
JUDGXDO LQFUBRVWXDWKRQV LQ DJU
SURGXFWLRQ ZDV WKH VBDEHGHRWVLQDQW S
WKRZ WKHWIRRQH®BIILFLHQWW EHW ZHHC
DQG DJULFXOWXUDO FKDQJH LQ %DJKGD
$ 7KMWRSGXFWLRQ RI ZKHDW PHW WKH QF
LQ BRPSDUHG ZLWK 7
SURGXFWLRQ LQFUHDVHG BMRQV RU E
$FFRUGLQJO\ WKH FRUUHODWLRQ F
SRSYRAOMWRZWK DQG :KHDW SURGXFWLF
D KLJKO\ VLIQLIRPBIQW SRVL\WW H
OHYHIQI®LIVFDQFH
% KH EDUOH\ SURGXFIWERX L BIKD QUKH
SRSXODWLRQ JURZWK 7KLV GHFOLQH
ZDV DERXW RU UHWRQR 7KH
FRUUHODWLRQ EBQZH HIQ G RSURRS X FW L
EDUOH\ EBHFDXVH LV QRW 6LJQLILFDQW
& 7KH SURGXFWLRQ RI UYFRI IBEHHBHG
DW RU E\ WRQV +HQFH
FRUUHODWLRQ EHWZHHQ WKHYXB®\WZR
VLIJQLILFDQW SRVLWLYH RQH U
' &HUHDOV DQG RWKRIZHGRRG FQRSHWDVH
DW ER U WRQV 7KHLU LQF
VHHPV WR KDYH H[FHHGHG® KWK HF RHH G
FRHIlI KHUMUZ DMK WSREH R
( 20 WKH FRQWUDU\ WKH OHJXPHV ZHUI
WKH SRSXOPIWIRQPQG WKLV GHFOLQH

‘H XWLOL]JHG WKH IROORZLQJ IRUPXOD LQ WHVWLQ
WF UQ U

ap



RU WRQV WKRWUWbBHRWW MRKH ZD
ZHDN EXW SRVLWLYH RQH U
/fKH FDVH IRU FRWWRQ ZDV FRPSOHW
WKH LQHFIHR8XFWLRQ ZDV DERXW
ZHDNO\ FRUUHODWHE&XQWK HRSXODWLI
/TKH LQGXVWULDO FURSV FKDQJH ZDV
FRUUHODWRG WRKDQKH U WK
GXH WR WKH ODUJBURGHKUYMARDPVIR) W K
FURSYV
/KH LQFUHDVH LQRW KH JHWRDEAFHWL R

DERXW 7KLWUHDVH SURYLGHG D VXUS
WRQV 7KH FRUUH®DJIKIORQ/ KHUHLED!
RQH U

, KH SURGXFWLRQ RI

GDWHV VKRZHG D

DQG MRKRHUHEBWEIRBQ LW DQG SRS
DERXW JHUR U

- LQDOORWUKHOBWLRQ FRHURZEWMNK DHIEQ
FKDQJH LQ SRIRIXEWLNRDDYV ZHDN DW

VLIQLILFDQFH U

7DEOH 3SBBBHOWH, RUL QH B UIRROX AHR/U
SIJULFXWRBEWO F
&URS BURGXFWLRQHUFHGWUFHQWRWUX UBPRXO W
7RQV FKDQJEHILFLW LQ BURRIXFWLRQ
WRHPMW SRS VXUSOXV
SHIHPDQGGHILFLW
FDSLWD WRQV
" KHDW
YW UHO
5LFH
& H U HDBRAV
R W KRHRUG||
&URBWIXPHV
FURSV
&RWWRQ
2WKHU

,QGXVWULDO

uy



&URSYV

YHIHWDEOHV

2UFKHU
3DONUH

GV R
HV

6RXUBRRPSXWHG IURP $SSHQGL[ 7DEOH

/DEOH &RHIILFLH

RI SRSXODWLRWKHIRGWKWLRQ RI

FKDQJH

QWV RI &RUUHODWLRQ !

$JULFXOWKUDB

OBRSXODWLRQ

ZKHDW

EDUHO\

ULFH

FHUHDOV RRG R WK}

51\ |

OHJXMHRSV

FRWWRQ

RWKHU ,QGXVWULD

O FURSYV

YHIJHWDEOHYV

RUFEHWDOP WUHHN\

RUFKDUGV RI ITUXLW

V DQG YLQH

$IJULF:

9DULDE

QMY IRU WKH SUHVVXUH RQ /D¢
$JULFXOWERD®@XQLW\

TDEOH &KRZV WKH LQGLFHV RI

WKH SRS

RQ ODQWHDIUW L FXORUWWOQ@LR\ IRU VRPH I
%DIK@BR&DIDGKD LVHDWKRYHUKMHSUHODMW
EHWZHHQ WKHVH KHERHYHGLWBRBUHE LV
UHVUWXLQ D FHUWDLQSRUWHDXOHBHGSIJU R

DQGOWUVD



‘H REVHUYH WKH IROORZLQJ VLWXDW
,Q NDUNK DQG ODGD LQ KIDW KWKHZH
LQFUHDVH RI CGUEBXYXHWYW BRQUHGXFWLI
WKH BBSR R

,Q 7LNULW 4DGKD ZKHUH WKH FXO)
UDWKHU IHZ LWXKWVWKEHVBUWMNEBXUH R
LV ZHDN

,Q .DGKLPDLD DQG ODKPXGL\D 4DGKI
SUHVVXUH RQ ODQ@E IWEKGEUWRUH
RSSRUWXQMR WKHY UHODWRRQVKLS
EHWZHHQ WKH WZR LQGLFHV ZLOO E

7TDEOH ,QGLFHV SRBHVWRHKMHHDQG DQG WK
$IJIULFXONSRID/DOXZD LW\

"LVWULFWOGH[ Rl SUHV
/IDQG

VXUGIBR ®I DJULFX

OWXUDO

2SSRUWXQLW\

.DUNK

0ODGD LQ

.DGKLPDLQ

ODKXPGL\D

7TLNULW

)

6RXUKHRPSXWHG IURP WKH &HQVXV RI ,Ul
DQG 5HVXOW\W RG WKHH WY RIFN ,&HBDQ VDRW

WKH <HDU

SURGXFWLRQ DQG 3RSXODWLRQ ,C
7KH \HDUO\ FKDQJHV LQ DJULFXOWX

SRSXODWLRQ @ WDHBHO¥XYHQ

DQG WKH U

FKDQJHV DQG WKHUBGWEWR LRRIQHPKBEKQJH V
FKDQJH DUH DV IROORZV WDEOH



SRS DQG FORENO FKDQJHV UDMHRY

3RSXODWLRQ

ZKHDW

EDUHO\

ULFH

FHUHDOV DIQG RWKHU
IRRG FURSYV

OHJXPHE W

FRWWRQ

RWKHXVWULDO FURSYV

YHIHWDEDHV

GDWHYV

6RXAH & RPSXWHGS 8URM BOH DQG IURP
UHFROULVWU\ RUBBWRUDWH RI $JU (FRC

TDEOH VOAXDO SHUFHQW FKWDMOH LQ
SURGXFWLRQ DQOJREHXNODW GK® %

GDWHWHIJWDEORWKHY &RWWRGIXPHV&HUHDPOSLFH %DUQHYKHD 3RS| <HDMY
LQGXVWULDO &URS RWKHU

FURS IR®
FURS|V

D

BRXUFSRPSXWHG I|WDREFH DSSDQG IURP Wk
UHFRUGVLQ@IVWUIURI 'LUHFWRUDWH RI
(FRQRPLFV

JURPEWB ZH QRWLFH WKDW SUR(
EDUOH\ DQGOGDOWHMWKDQ UDWH SRSXODV
+RZHYHU LQFUHDVHV E®WWKR QS URHEIXP\WM
9HJHWDEOHY DQG ULFH MM HRZHU WKD

QFWHIDLQ FRWWRQ SDR@WXFWHRQW QW
DERXW ~ ° RRWE8RSUDRDWHUHDYRU DQG V



OHJXPHYV YHIJHWDEOHY DQG ULFH DU

UHVSHFWLDMVBKHRWGXFWLRQ RI FHUHDOU

IRRG FURSVWKHU LGBRSWULDO ZKHDW
LY ODUJHU WEBPUHWYYYKH 3R3

JXWXUH ([SHFWDWLRQV
$FFRUGLQJ WHDWHKHRILORS FRMY%DJKGI
ZKLFK ZDV SHUVRQV LQ FHQ
RU RI SRS DQGERDGRXEOHG E\
WKH JUHDW IRRG FRQVXPSWLR
LQFRRPIHLWY LQKDELWDQWYV ZKLFK LV
FRXQWU\ ZH HEIHAVIREKRI WKH
LOQWHQVLYH DJULF X OMDQUH DU DAWK IR |
%DJKGDG 7KHUHIRUH ZLOO QRW SD
ZH ILQG VSBPEHDOL]IRU WKH LPSURY}
OLYHVWRFN IDUPV Y RJFKDDUEOH D @
RWKHU JDLQIXOO\ DJULFXOWXUDO
WVWKHPHVEBELORUH SURILWDEOH ZKHQ
RI WKHLU SURGKPWW LS DRIGSURILW
EH EHKLQG WKH YHUWLFDQ M[SDQVL
E\ XVLQJUWHKWHNW SRVVLEOXHK DPRXQ
DQG FDSLWDPHRQUWRHRI ODQG
$FFRUGLQMH WoRDQ&E SURGXFWLYLW)\
GRQXFR .JBXULQJ VHH WDEOH W
SURGXFWLRQ RI ZKHDW EDQGH\ FR\

OXVWDID -BWDOGEDIJKGIDMWWRULFDOBS5HYLHZ UDP]L

% DKIG D G 3 LQ $UDELF
7KH WRWDO SRS RI %DJKGDG O0XK LQ
H[S H PWBHS SHUVRQV LQ

$EGX0O 6DKLE $0ZDQ DQGD¥HGXQWDWERFWLRQ WR
(FRQRPVMV HGLWLRQ 0DDAOG 3UHV\S %DJK, Q
$UDELF
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GDWHYVY H[FHSW WKHRWFRHHWR SV KH

GHPDQGV RI WKH SRS GXULQJ \
2Q WKH EDVLV RI WMKDMK H UR.G XFFW L
SURGXFWLRQ LMW WRQV RI ZKHDW

WRQV RI EDUOH\I FRWWWRRQV RRI WRQV
YHIJHWDEOHV DQIGGDWH W ROQMDKEH AKLLFIH
VKRZHG D VXUSOXV RI WRQV
7R UDLVH WKH ODQG BDBGXFWWLR LW\
WKH ZRUOSURIGIXHW W LW\WOHBHWOH ZH
WKH SURGXFWLYLWAKEDW RIR
E ODWH \ RI' ULFH RI FRWWRQ
YHIJHWDEOHKNI| @& HV
I ZH URHVBIDWG 3URGXFWLYMR RI WEK
WKH ZRUOSURIGGKHWMY LW\ OHYHO ©6H
WKH SURGXFWLRQ R IDDBDKHDMI HEADDJEOH
ZLOO LQFUHDVH DQG H[FHHG WKH G&F
GXULWJ O TKH SURGXFWLRQ F
SDOP WUHHV ZIGH® D/XGIV.FRII WRE GXL
RQO\ MHWUWEBXFWLRQ RI ITUXL
FRWWRQ ZLOO IDOO VKRUW RI WKH G
O
fTKHVH IDFWV UHTXLUH PRUH HIIRUW
SURGXFWLYZRW OWRKWKHYW OHYHO
WKDQ WKDW OHYHO IRDQ@XHQIDWON W
E\FDUU\LQJ RXW WKH SURMHFWYV RI
HISDQVLRQ FKD Q@IWQF XNORHX RID@ P HYV
DQG XWKHPLADWNLOL]JHUVY DV ZHOO D\
VHHGYV

7TDEOH (VWLPDWHG DPRXQW RI VXUSOX
SURGXFWLRQ IRU SRSXODWLRQR®@HPDQG
WKH EDVLV Rl PD[LPXP ZRUOG \LHOG S

DOQGFOHBULWD VKDUH LQ SURGXFWLRQ
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SHTXLUHG 6XUSOXV RU GHILFLW SURGXFWHRRLWHRGSKRIYIR GXFIWILR Q [RQDWMKPHK EERHMONG RIFUR S
LQFUHDVH LQ SHU FDSLWD SURGRSEWOR®@ URQ WIK SHU
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FRWWRQ

9HIJHWDEOHV

3DOP UHHV

(VW BHGLRG SRS LQ

I1RWLFBRGXFWLRQ ZDV HVWLPDWHG LQ W
6RXUFRPSXWHKGSIURFPEOHYV

7TDEOH $RXQW RI VXUSOXV DQG GHILFL
RI DJULFXOWXUDO FURSV DFFRUGLQJ WI
SHU GRQXP DUHD RI DQG SHU FI
SURGXFWLRQ RI

6XUSOXV RU GHILFLW LQ| SBRTGXIFVWH®R QURRE SRWLRQ (RQURIGHKFEVIMAK\H R IFUR S|

‘"HPDYG SHU FDSLWD IRU WKH|SRSKQ WKIFR\Q HR1 G
EDVH |RI SHU
GRQXP
DUHD N J
"KHDW
%DUOH\
5LFH

FRWWRQ
OHJHWPEOH
v

TUXLW
3D0P
WUHH
(VW BHGLRG SRS LQ

6RXUFRPXWHG IURP DSS WDEOHYV

7KH KLIJKHVW \LHOG SHU GRQXP RI ZKHDW ZDV \
Rl EDUOH\ LQ +ROODQG RI IUXLWV LQ (J\SW

,UDT
BURGXFWLRQ ZDV HVWLPDWHG LQ WKRXVDQGYV RI
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$0ZDQ S$EMKICE DQG $EDZL $EGXO |
 QWHURGXFWLRQ WR V$UU (GEWDR®L
ODDUIMV3UKDJIKGDG ,Q SUDELF
%RJIXHMRQDOG 3ULQFLSOHPRIRS K\
&RS\VULJKW E\ -RKQ :LOBLQ&MRHY LT
8 6 %
+DVHHEKH 1DWLRQDOUDJIFRPH RI |,
2[IRBWEYHUVLW\ 3UHVV
-DZDG OXWWDO %DVMWRLEGFDO 5HYLI
S5DP]L 3%BVIKGDG ,Q SUDELF
SHSXEOLF RIHRWRUDWH RI ,UDTL
&HQWSWDHD %DJKGDG
SHSXEOLF RLQUWDWWU\ORI $JULFXOWX!I
'"HSDUWPHQW IRXKBBIKRGD G
'LUHFWRUDWH RI $JULFXOWXU
$JU 6WDWXOWHMIL® ,Q $UDELF
'LUHFWRUDWH RI $JULFXOWXUI
SHSXEOLF RILQUDNWWURRUQWEVWUDF
BWDWLVWAHGHRIDWKSRS &HQVXV RI
3DUW =DKUD 3UBWWDEDBKGDG
'HSDUWPHQW RI &LYLO 5HJLVW
SHSXEOLF ROLQULWWU\ RI 30DQQLQJ
SHVXOWYV RI WKBQJ QLN K WIREDO&
,UDT IRU WKH \HPRIYHUQPHQW 3UH\
%DJKGDG ,Q $UDELF
&62$Q @XBHEVWUDWUW &/ LFV
3ULQWHBGQDWLQJ 'HSW &62
SHSXEOLF ROLQLMVWU\ RI 30DQQLQJ
*HQHUDO SRSXSRDWLRBUE& QW & KH
&62 3UHVV %DJKGDG

yu



6WDWLVWLFDO 3RFNHW %RRY
%DJKGDG

6HHWKDUDP . 6 3RSMAFWQRXUDQ
& KD Q J HDIGQJ@/\D W H 3K ' 7KHVLV
6XEPLWWHG WR WKH 8QLYHUVLW)\
$XIXVW

8KGD .R]JR 5HSRUW RQ (RWLPDWHYV
0XKDIKDGD LQ ,UDT IR®WHSXEOLF RI
,UDT OLQLVWU\&RP 30L5IQEQ S
ODQSRZHUVWWHW %DJKGDG $XJIXV\
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Rl SDORI IUXLWV
WUHHYV YLQH

$00 FURB¥KDUBYFKDUBVIHWDEOHYV

6RXUFERPSXWHGKH RPHAMRUGY DQG SXEOL
OLQLAVWU $IJULFXOWXUH 'LUHFWRUDWH
(FRQRPLFVMWQESHODUWPHQWOKXKU BPo@G KMGF
IURP 'HS RDWENQVSUEBOD
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