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7XEHURVH �3ROLDQWKXV WXEHURVD� LV DQ LPSRUWDQW RUQDPHQWDO SODQW LQ ,QGRQHVLD WKDW

KDV EHHQ FXOWLYDWHG E\ IDUPHUV IRU D ORQJ WLPH PDLQO\ LQ -DYD DQG 1RUWK 6XPDWUD

SURYLQFHV� +RZHYHU� WKH DYDLODELOLW\ RI QHZ VXSHULRU YDULHWLHV LV RQO\ D IHZ VR WKDW WKH

FRQVXPHUV RQO\ KDYH D OLPLWHG FKRLFH� 8QWLO QRZ� WKHUH DUH WKUHH W\SHV RI WXEHURVH LQ

,QGRQHVLD� ZKLFK LV GLVWLQJXLVKHG E\ WKH W\SH RI �RZHU QDPHO\ VLQJOH� VHPL�GRXEOH

DQG GRXEOH �RZHU� 6RPH EUHHGLQJ HIIRUWV WR REWDLQ QHZ YDULHWLHV KDYH EHHQ GRQH

WKURXJK FURVVEUHHGLQJ� PXWDWLRQ LQGXFWLRQ DQG VHOHFWLRQ WR ORFDO FXOWLYDUV� %XW WKH

VXFFHVV RQ WKH FURVVEUHHGLQJ RI WXEHURVH ZDV RQO\ DERXW ������ DV LW FDQ RQO\

EH GRQH LQ WKH GLUHFWLRQ RI WKH VLQJOH �RZHU ZLWK GRXEOH �RZHUV� %HFDXVH LQ WKH

GRXEOH �RZHUV SLVWLOV DUH QRW IRXQG� WKH YDULDELOLW\ LV YHU\ ORZ� 1HYHUWKHOHVV IURP

WKHVH FURVVEUHHGLQJ REWDLQHG �� JHQRW\SHV WKDW VKRZHG GLIIHUHQFHV LQ VHYHUDO

FKDUDFWHUV� HVSHFLDOO\ LQ WKH DUUDQJHPHQWV RI �RZHUV� DQG �RZHU VWDONV VWUDLJKWQHVV

DQG ULJLGQHVV� 7KH RWKHU VWXG\ LQGLFDWHV WKDW HDFK JHQRW\SH KDV D GLIIHUHQW UHVLVWDQFH

OHYHOV DJDLQVW OHDI VSRW GLVHDVH �;DQWKRPRQDV V3��� 0HDQZKLOH� EUHHGLQJ RI WXEHURVH

WKURXJK PXWDWLRQ LQGXFWLRQ WHFKQLTXH KDV QRW EHHQ ZLGHO\ VWXGLHG� $SSOLFDWLRQ RI

JDPPD UD\ LUUDGLDWLRQ RQ WXEHUV FDXVHG PRUSKRORJLFDO GDPDJHG RQ 3RO\DQWKHV�

UHGXFHG EXOE JURZWK OHVV WKDQ ��� DQG UHGXFHG WKH SODQW KHLJKW PRUH ���� WKDQ

QR WUHDWHG SODQWV �FRQWURO�� 3RO\SORLG\ LQGXFHG PXWDWLRQV E\ XVLQJ FROFKLFLQH OHG WR

FKDQJHV LQ WKH OHQJWK DQG GLDPHWHU RI WKH �RZHUV DQG KDUYHVWLQJ WLPH� 8QWLO QRZ�

WKHUH LV QR UHVXOW RI WKH FURVVEUHHGLQJ DQG PXWDWLRQ WHFKQLTXHV WKDW UHOHDVHG DV D

QHZ YDULHW\� 'HVSLWH WKLV� EDVHG RQ WKH SRVLWLYH VHOHFWLRQ EUHHGLQJ RQ ORFDO FXOWLYDUV�

WKHUH KDYH EHHQ WZR VXSHULRU JHQRW\SHV UHOHDVHG DV QHZ YDULHWLHV QDPHO\ 'LDQ $UXP

�GRXEOH �RZHU W\SH� RULJLQ RI &LDQMXU� :HVW -DYD� DQG 5RUR �VHPL GRXEOH �RZHU W\SH�

RULJLQ RI 3DVXUXDQ� (DVW -DYD��

.H\ZRUGV� 3ROLDQWKHV WXEHURVD� EUHHGLQJ� ORFDO FXOWLYDUV� QHZ YDULHWLHV�'LDQ $UXP�

5RUR $QWHQJ�

�� ,QWURGXFWLRQ

7XEHURVH �3ROLDQWKHV WXEHURVD� RU VHGDS PDODP �,QGRQHVLDQ ODQJXDJH� LV DQ LPSRUWDQW

DQG SRSXODU RUQDPHQWDO SODQW LQ ,QGRQHVLD >�@ DQG KDV EHHQ FXOWLYDWHG E\ IDUPHUV IRU

+RZ WR FLWH WKLV DUWLFOH� 'RQDOG 6LKRPELQJ� ������� 
3ROLDQWKHV WXEHURVH %UHHGLQJ LQ ,QGRQHVLD� LQ �QG ,QWHUQDWLRQDO &RQIHUHQFH RQ 6XVWDLQDEOH
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,&6$)6 &RQIHUHQFH 3URFHHGLQJV

D ORQJ WLPH PDLQO\ LQ -DYD DQG 1RUWK 6XPDWUD SURYLQFHV >�@� 1DWLRQDO SURGXFWLRQ RI

WXEHURVH LQ ���� ZDV XS WR ����������� VWDON LQ ���� >�@�

$OWKRXJK WKH SURGXFWLRQ DQG GHPDQG RI WXEHURXVH DUH KLJK EXW WKH FRQVXPHUV

KDYH D OLPLWHG FKRLFH� 7KHUH DUH VHYHUDO YDULDWLRQV RI WXEHURVH �RZHU SHWDO VKDSHV

LQ YDULRXV UHJLRQV LQ ,QGRQHVLD L�H� D VLQJOH OD\HU �VLQJOH �RZHU�� WZR OD\HUV �VHPL�

GRXEOH �RZHUV� DQG PRUH WKDQ WZR OD\HU �GRXEOH �RZHUV�� $ VLQJOH DQG VHPL�GRXEOH

�RZHU ZDV IRXQG LQ %DQJLO 3DVXUXDQ �(DVW -DYD�� 6HPL�GRXEOH �RZHUV DUH DOVR IRXQG LQ

SURGXFWLRQ FHQWHUV LQ &HQWUDO -DYD VXFK DV $PEDUDZD DUHD� 0DJHODQJ DQG %DQGXQJDQ�

'RXEOH �RZHUV DUH IRXQG LQ SURGXFWLRQ FHQWHUV LQ :HVW -DYD VXFK DV &LDQMXU� 6XNDEXPL

DQG 7DVLNPDOD\D >�@�

6LKRPELQJ HW DO� >�@ DOVR UHSRUWHG WKDW WKH GLYHUVLW\ RI FRORUV DQG VKDSHV RI WXEHURVH

�RZHU LQ ,QGRQHVLD LV YHU\ OLPLWHG� )ORZHUV FRORU LV ZKLWH RQO\ DQG D OLWWOH GLIIHUHQFH

ZLWK D WLQJH RI SLQN DW WKH HQG RI WKH �RZHU SHWDOV� 7KH W\SH WXEHURVH �RZHU FDQ RQO\

EH GLVWLQJXLVKHG E\ WKH DPRXQW RI WKH SHWDO OD\HUV L�H� VLQJOH �RZHU ZLWK KDV D OD\HU

RI SHWDO ZLWK �YH SHWDOV SLHFH� VHPL�GRXEOH KDV ��� OD\HUV ZLWK ����� SHWDOV SLHFH DQG

GRXEOH �RZHUV WKDW KDYH PRUH WKDQ WKUHH OD\HUV RI SHWDOV ZLWK ����� SHWDOV SLHFH�

0HDQZKLOH� EUHHGLQJ SURJUDPV WR FUHDWH QHZ YDULHWLHV RI WXEHURVH SODQWV DUH VWLOO

UDUH >�@� 7KH FKDQFHV WR FUHDWLQJ RI QHZ YDULHWLHV WKURXJK FURVVEUHHGLQJ LV YHU\ VPDOO�

EHFDXVH WKH VXFFHVV RI FURVVHV DUH YHU\ VPDOO� RQO\ ����� >�@� ,W LV LQ�XHQFHG E\

OLPLWDWLRQ RI FURVVEUHHGLQJ LQ WXEHURVH PRWKHU SODQW DQG LW FDQ RQO\ EH PDGH EHWZHHQ

GRXEOH �RZHUV ZLWK VLQJOH �RZHU� %HFDXVH WKH GRXEOH �RZHUV GR QRW KDYH SROOHQ� VR

WKDW FURVVEUHHGLQJ FDQ RQO\ EH GRQH LQ RQH GLUHFWLRQ� 7KLV SDSHU ZDV DLPHG WR UHYLHZ

DOO DGYDQFH DFWLYLWLHV LQ WXEHURVH EUHHGLQJ LQ ,QGRQHVLD� VR D QHZ VWUDWHJ\ DQG GLIIHUHQW

DSSURDFK FDQ EH GHYHORS LQ EUHHGLQJ SURJUDPV WR PDNH D QHZ VXSHULRU YDULHWLHV�

�� 5HVHDUFK RI WXEHURVH EUHHGLQJ LQ ,QGRQHVLD

7R REWDLQ QHZ VXSHULRU YDULHWLHV RI WXEHURVH WKDW KDV D QHZ DQG XQLTXH WKH DSSHDUDQFH

RI �RZHU� YDULRXV EUHHGLQJ SURJUDPV KDYH EHHQ FDUULHG RXW HLWKHU WKURXJK FURVVEUHHG�

LQJ� LQGXFHG PXWDWLRQ DQG VHOHFWLRQ RI ORFDO FXOWLYDUV�

+DU\DQWR HW DO� >�@ KDV GRQH D FURVVEUHHGLQJ RI WXEHURVH EHWZHHQ D VLQJOH �RZHU

ZLWK GRXEOH �RZHUV� $IWHU WKH VHOHFWLRQ LQ WKH OLQH ZDV REWDLQHG �� EHVW JHQRW\SHV

�)LJXUH ��� )XUWKHU WHVWLQJ VKRZV WKDW DOO JHQRW\SH JHQHUDOO\ KDV D QDUURZ�VHQVH

JHQHWLF YDULDELOLW\ DQG D ORZ KHULWDELOLW\ HVWLPDWHV YDOXH �7DEOH � DQG �� >�� �@�

7KH VXEVHTXHQW REVHUYDWLRQV RQ VHYHUDO LPSRUWDQW FKDUDFWHUV RI �RZHUPRUSKRORJ\

VKRZHG WKDW DOO FKDUDFWHUV KDG D QDUURZ�VHQVH YDULDELOLW\� H[FHSW WKH VWDON OHQJWK DQG

WKH SHWDO QXPEHUV �7DEOH ��� %DVHG RQ WKHVH FULWHULD� WKH UHVXOW LQGLFDWHG WKDW DOPRVW DOO

RI WKH �RZHU FKDUDFWHUV REVHUYHG KDG D QDUURZ�VHQVH JHQHWLF YDULDELOLW\ FRHI�FLHQW
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,&6$)6 &RQIHUHQFH 3URFHHGLQJV

7ÔÕßØ �� *HQHWLF YDULDELOLW\ RI VRPH �RZHU PRUSKRORJLFDO FKDUDFWHUV RI 3ROLDQWKHV WXEURVH K\EULG >�@�

&KDUDFWHUV *9& ��� &ULWHULD 39& ��� &ULWHULD

�� 6WDON OHQJWK ����� EURDG ����� EURDG

�� 6WDON GLDPHWHU ���� QDUURZ ���� QDUURZ

�� 5DFKLV GLDPHWHU ���� UDWKHU QDUURZ ����� UDWKHU QDUURZ

�� )ORZHU QXPEHU ���� QDUURZ ����� QDUURZ

�� 3HWDO QXPEHU ����� YHU\ EURDG ����� YHU\ EURDG

�� )ORZHU EXG GLDPHWHU ���� QDUURZ ���� QDUURZ

�� )ORZHU EORRP GLDPHWHU ���� QDUURZ ����� UDWKHU QDUURZ

�� 9DV OLIH ���� QDUURZ ���� QDUURZ

)LJXUH �� 6FKHPH RI WXEHURVH FURVV EUHHGLQJ �OHIW� DQG SHUIRUPDQFH RI VRPH VHOHFWHG FORQHV RI WXEHURVH
K\EULG DQG UHIHUHQFH FXOWLYDUV >�@ �ULJKW��

�*9&� DQG SKHQRW\SLF YDULDELOLW\ FRHI�FLHQW �39&�� H[FHSW LQ WKH FKDUDFWHU RI WKH VWDON

OHQJWK DQG SHWDO QXPEHUV�

,Q HVWLPDWLQJ WKH KHULWDELOLW\ DQG JHQHWLF JDLQ� WKH HQWLUH �RZHU JHQRW\SHV REVHUYHG

JHQHUDOO\ KDG D ORZ YDOXH� 2QO\ WKH FKDUDFWHU RI WKH �RZHU VWDON OHQJWK DQG SHWDO

QXPEHU KDV D KLJK YDOXH RI KHULWDELOLW\ DQG JHQHWLF JDLQ� 6WDON OHQJWK RI WKH �RZHU

KDG D KHULWDELOLW\ ������ DQG WKH H[SHFWHG JHQHWLF JDLQ ������� ZKLOH WKH FKDUDFWHU

RI WKH SHWDO KDV D KHULWDELOLW\ ������ DQG WKH H[SHFWHG JHQHWLF JDLQ ������ �7DEOH ���

%DVHG RQ WKH DERYH UHVXOWV� WKH VHOHFWLRQ ZRXOG EH GRQH ERWK RQ WKH VWDON OHQJWK DQG

SHWDO QXPEHU RI �RZHU�

%DVHG RQ WKH HYDOXDWLRQ RI SKHQRW\SLF DSSHDUDQFH LQ VHYHUDO FKDUDFWHUV� WKH UHJ�

XODULW\ RI WKH �RUDO IRUPDWLRQ� FRKHVLYHQHVV RI �RZHUV DQG VWDONV VWUDLJKWQHVV DQG

WRXJKQHVV RI �RZHU� LW ZDV IRXQG VL[ EHVW JHQRW\SHV L�H� JHQRW\SH QR� ��� QR� ��� QR�

���� QR� ���� QR� ��� DQG QR� ��� �7DEOH �� 7DEOH � DQG )LJXUH �E� >�� �@�

$Q RWKHU VWXG\ZDV GRQH WR �QG RXW UHVLVWDQFH RI WKHVH VHOHFWHG FORQHV WRPHDO\EXJ�

D VHULRXV SHVW RI WXEHURVH LQ ,QGRQHVLD >�@� 7KH UHVXOW VKRZHG WKDW WKH LQFUHDVH RI

WKH LQWHQVLW\ RI PHDO\EXJ LQIHVWDWLRQ WKDW VKRZHG D VLJQL�FDQWO\ GLIIHUHQFHV EHWZHHQ

JHQRW\SHV ZHUH WHVWHG� ,Q HDUO\ REVHUYDWLRQV LW DSSHDUV WKDW WKH KLJKHVW GDPDJH

LQWHQVLW\ ZDV VKRZQ E\ FORQH QR� ���� ���� �� DQG FXOWLYDU &LDQMXU L�H ������� ��������
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7ÔÕßØ �� +HULWDELOLW\ DQG JHQHWLF JDLQ RI VRPH PRUSKRORJLFDO �RZHU WUDLWV RI 3ROLDQWKHV JHQRW\SHV >�@�

&KDUDFWHU + ��� &ULWHULRQ *HQHWLF DGYDQFH ��� &ULWHULRQ

�� 6WDON OHQJWK ����� +HLJKW ����� 5DWKHU KHLJKW

�� 6WDON GLDPHWHU ����� ORZ ���� ORZ

�� 5DFKLV GLDPHWHU ����� PRGHUDWH ����� ORZ

�� )ORZHU QXPEHU ����� ORZ ���� ORZ

�� 3HWDO QXPEHU ����� KHLJKW ����� KHLJKW

�� )ORZHU EXG GLDPHWHU ����� PRGHUDWH ���� ORZ

�� )ORZHU EORRP GLDPHWHU ����� ORZ ���� ORZ

�� 9DV OLIH ����� ORZ ���� ORZ

DQG ������ :KLOH WKH ORZHVW GDPDJH LQWHQVLW\ VKRZQ E\ FY� 3DVXUXDQ 6LQJOH WKDW

LW KDV RQO\ ��� LQ DYHUDJH LQWHQVLW\� ,Q IXUWKHU LQYHVWLJDWLRQ LW ZDV DSSHDUHG WKDW

DOO JHQRW\SHV KDYH D ORZ OHYHO RI UHVLVWDQFH DJDLQVW PHDO\EXJ� H[FHSW IRU D VLQJOH

FY� 3DVXUXDQ WKDW KDG D KLJKHU UHVLVWDQFH OHYHO� 3UHVXPDEO\� WKH OHYHO RI UHVLVWDQFH

ZDV LQ�XHQFHG E\ WKH SK\VLFDO FRQGLWLRQ RI SODQWV� 3DVXUXDQ 6LQJOH JHQRW\SH WKDW

FDWHJRUL]HG DV UDWKHU UHVLVWDQW YDULHWLHV KDYH WKH JORVV\ OHDI VXUIDFH PRUH WKDQ WKH

RWKHU YDULHWLHV �7DEOH ���

+DQGD\DWL >��@ DOVR WHVWHG UHVLVWDQFH OHYHO RI WKHVH VHOHFWHG FORQHV WR OHDI VSRW

GLVHDVH �;DQWKRPRQDV VS�� 7KH UHVXOW VKRZHG WKDW WKHUHZHUH QR FXOWLYDUV WKDW UHVLVWDQW

WR OHDI VSRW GLVHDVH� EXW HDFK JHQRW\SH KDG GLIIHUHQW OHYHOV RI UHVLVWDQFH WR VRIW URW

GLVHDVH� *HQRW\SHV QR� ��� FXOWLYDUV &LDQMXU DQG 3DVXUXDQ 6LQJOH ZHUH FDWHJRUL]HG DV

UDWKHU VXVFHSWLEOH� JHQRW\SHV QR� �� DV VXVFHSWLEOH� ZKHUHDV QR� ���� QR� ���� QR� ����

QR� ��� DQG FXOWLYDUV VHPL GRXEOH 3DVXUXDQ ZHUH FODVVL�HG DV KLJKO\ VXVFHSWLEOH�

8QIRUWXQDWHO\� EUHHGLQJ UHVHDUFK RI WXEHURVH WKURXJK PXWDWLRQ LQGXFWLRQ WHFKQLTXH

KDV QRW EHHQ ZLGHO\ VWXGLHG� 0XEDURN HW DO� >��@ UHSRUWHG WKDW WKH XVH RI JDPPD UD\

LUUDGLDWLRQ JUHDWHU WKDQ �� *\ FDXVHG PRUH WKDQ ��� RI WXEHURVH EXOEV GLG QRW JURZ

RU WKH JURZWK SHUFHQWDJH ZDV OHVV WKDQ ���� 7KH XVH RI JDPPD UD\ LUUDGLDWLRQ PRUH

WKDQ �� *\ ZDV LQHIIHFWLYH DQG KDG D QHJDWLYH HIIHFW RQ WKH JURZWK RU JHUPLQDWLRQ

RI WXEHURVH WXEHUV �)LJXUH ��� 3HUFHQWDJH JURZWK WXEHURVH EXOEV REWDLQHG IURP WKH

KLJKHVW GRVH ���� *\�� ZKLFK LV DERXW ������ DQG VLJQL�FDQWO\ GLIIHUHQW ZLWK WKH

FRQWURO� �� *\ DQG �� *\ GRVDJH OHYHOV� 7KH XVH RI JDPPD�UD\V LUUDGLDWLRQ DW KLJK GRVH

PLJKW SURYLGH D GLUHFW QHJDWLYH HIIHFW RQ WKH SODQW� GXH WR WKH KLJK GRVH RI PXWDJHQ

PD\ FDXVH SODQW WR GLH� 7UHDWPHQW RI JDPPD UD\V DW D GRVH EHWZHHQ �� WR��� *\

VLJQL�FDQWO\ ORZHUV WKH KHLJKW RI SODQWV RU PDNH SODQWV EHFRPLQJ VWXQWHG FRPSDUHG

ZLWK WKH FRQWURO� $ GHFUHDVH LQ SODQW KHLJKW UHDFKHV ���� FRPSDUHG ZLWK WKH SODQW

FRQWURO� ,Q DGGLWLRQ WR FDXVLQJ VWXQWHG SODQWV� DSSOLFDWLRQ RI JDPPD�UD\ DOVR FDXVHV

FKDQJH LQ RWKHU SODQW PRUSKRORJLFDO L�H� OHDI FRORU� ,UUDGLDWLRQ RI SODQWV ZLWK JDPPD
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7ÔÕßØ �� 7KH �RZHU W\SH� �RZHU IUDJUDQW DQG �RZHU SHUIRUPDQFH RI 3ROLDQWKHV WXEHURVH K\EULG >�@�

&ORQHV QR� )ORZHU 7\SH )ORZHU IUDJUDQW )ORZHU SHUIRUPDQFH

�� 6HPL GRXEOH 5DWKHU IUDJUDQW 5HJXODU �RUDO IRUPDWLRQ DQG KDV VWUDLJKW DQG WLJKW �RZHU
VWDON

�� 6HPL GRXEOH 5DWKHU IUDJUDQW 5HJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU VWDON

�� 6HPL GRXEOH 5DWKHU IUDJUDQW ,UUHJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU
VWDON

�� 6HPL GRXEOH 5DWKHU IUDJUDQW 5HJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU VWDON

�� 6HPL GRXEOH 5DWKHU IUDJUDQW ,UUHJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU
VWDON

�� 6HPL GRXEOH 5DWKHU IUDJUDQW 5HJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU VWDON

�� 6HPL GRXEOH 5DWKHU IUDJUDQW 5HJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU VWDON

�� 6HPL GRXEOH 5DWKHU IUDJUDQW 5HJXODU �RUDO IRUPDWLRQ DQG KDV VWUDLJKW DQG WLJKW �RZHU
VWDON

�� 6HPL GRXEOH 5DWKHU IUDJUDQW ,UUHJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU
VWDON

�� 6HPL GRXEOH 5DWKHU IUDJUDQW ,UUHJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU
VWDON

�� 6HPL GRXEOH 5DWKHU IUDJUDQW 5HJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU VWDON

��� 6HPL GRXEOH 5DWKHU IUDJUDQW 5HJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU VWDON

��� 6HPL GRXEOH 5DWKHU IUDJUDQW 5HJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU VWDON

��� 6HPL GRXEOH 5DWKHU IUDJUDQW ,UUHJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU
VWDON

��� 6HPL GRXEOH 5DWKHU IUDJUDQW 5HJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU VWDON

��� 6HPL GRXEOH 5DWKHU IUDJUDQW 5HJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU VWDON

��� 6HPL GRXEOH 5DWKHU IUDJUDQW ,UUHJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU
VWDON

��� 6HPL GRXEOH 5DWKHU IUDJUDQW ,UUHJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU
VWDON

��� 6HPL GRXEOH 5DWKHU IUDJUDQW 5HJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU VWDON

��� 6HPL GRXEOH 5DWKHU IUDJUDQW 5HJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU VWDON

��� 'RXEOH )UDJUDQW 5HJXODU �RUDO IRUPDWLRQ DQG KDV VWUDLJKW DQG WLJKW �RZHU
VWDON

��� 6HPL GRXEOH 5DWKHU IUDJUDQW ,UUHJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU
VWDON

��� 6HPL GRXEOH 5DWKHU IUDJUDQW 5HJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU VWDON

��� 'RXEOH )UDJUDQW 5HJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU VWDON

��� 'RXEOH )UDJUDQW 5HJXODU �RUDO IRUPDWLRQ DQG KDV VWUDLJKW DQG WLJKW �RZHU
VWDON

��� 6HPL GRXEOH 5DWKHU IUDJUDQW 5HJXODU �RUDO IRUPDWLRQ DQG KDV VWUDLJKW DQG VOLJKWO\ FXUYHG
�RZHU VWDON

��� 'RXEOH )UDJUDQW 5HJXODU �RUDO IRUPDWLRQ DQG KDV WLJKW �RZHU VWDON

��� 'RXEOH )UDJUDQW 5HJXODU �RUDO IRUPDWLRQ DQG KDV VWUDLJKW DQG WLJKW �RZHU
VWDON

��� 6HPL GRXEOH 5DWKHU IUDJUDQW 5HJXODU �RUDO IRUPDWLRQ DQG KDV VOLJKWO\ FXUYHG �RZHU VWDON
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7ÔÕßØ �� )ORZHUV FRORU� IUDJUDQFH DQG SHUIRUPDQFH RI SURPLVLQJ FORQHV DQG UHIHUHQFH FXOWLYDUV >�@�

&ORQHV 1R�� 5HI�
HUHQFH &XOWLYDU

)ORZHU FRORU )ORZHU IUDJUDQFH )ORZHU SHUIRUPDQFH

�� ZKLWH ���F 5DWKHU IUDJUDQFH 6WUDLJKW DQG TXLWH ZHDN �RZHU VWDON� LUUHJXODU
�RUDO IRUPDWLRQ

�� ZKLWH ���F 5DWKHU IUDJUDQFH 6WUDLJKW DQG TXLWH ZHDN �RZHU VWDON� LUUHJXODU
�RUDO IRUPDWLRQ

��� ZKLWH ���F )UDJUDQFH 6WUDLJKW DQG ULJLG �RZHU VWDON� FRPSDFW �RUDO
IRUPDWLRQ

��� ZKLWH ���F )UDJUDQFH 6WUDLJKW DQG ULJLG �RZHU VWDON� FRPSDFW �RUDO
IRUPDWLRQ

��� ZKLWH ���F )UDJUDQFH 6WUDLJKW DQG ULJLG �RZHU VWDON� FRPSDFW �RUDO
IRUPDWLRQ

��� ZKLWH ���F )UDJUDQFH 6WUDLJKW DQG VOLJKWO\ ULJLG �RZHU VWDON� FRP�
SDFW �RUDO IRUPDWLRQ

3DVXUXDQ � ZKLWH ���F 0RGHUDWHO\ IUDJUDQFH 6WUDLJKW DQG TXLWH ZHDN �RZHU VWDON� LUUHJXODU
�RUDO IRUPDWLRQ

3DVXUXDQ � ZKLWH ���F 5DWKHU IUDJUDQFH %HQG DQG ZHDN �RZHU VWDON� LUUHJXODU �RUDO
IRUPDWLRQ

7ÔÕßØ �� 'DPDJH LQWHQVLW\ RI VRPH 3ROLDQWKXV JHQRW\SHVE\ PHDO\EXJ >�@�

&ORQH QR�� &XOWLYDUV 'DPDJH LQWHQVLW\ ��� 5HVLQWDQFH OHYHOV WR PHDO\EXJ

�� ����� 9HU\ VXVFHSWLEOH

�� ����� 9HU\ VXVFHSWLEOH

��� ����� 9HU\ VXVFHSWLEOH

��� ����� 9HU\ VXVFHSWLEOH

��� ����� 9HU\ VXVFHSWLEOH

��� ����� 9HU\ VXVFHSWLEOH

&RQMXUH ����� 9HU\ VXVFHSWLEOH

3DVXUXDQ 6LQJOH ����� 0RGHUDWHO\ UHVLVWDQW

3DVXUXDQ 6HPL 'RXEOH ����� 6XVFHSWLEOH

UD\V GRVHV KLJKHU WKDQ �� *\ FDXVH WKH FRORU RI WKH OHDYHV EHFRPH SDOH� GXH WR WKH

UHGXFHG FRQWHQW RI FKORURSK\OO LQ WKH OHDYHV�

$QRWKHU VWXG\ ZDV GRQH XVLQJ JDPPD LUUDGLDWLRQ DW �� �� ��� ��� ��� �� DQG ��

*\ GRVDJH OHYHV >��@� 7KH HIIHFWV RI WKHVH �UVW�JHQHUDWLRQ PXWDWLRQV �0�9�� FDXVH

SK\VLRORJLFDO GDPDJH DQG OHWKDOLW\� 7KH GDPDJH DSSHDUV LQ WKH IRUP RI D UHGXFWLRQ LQ

SODQW KHLJKW DW LQFUHDVLQJ GRVH LUUDGLDWLRQ� GZDUI SODQW� WKH GHDWK RI DOO WKH EXOEV DW D

GRVH RI �� *\� WKH WLS RI WKH EXG OLNH D EXUQ� WKH GHYLDWLRQ RI JURZWK �RUHW DW D GRVH

RI �� *\ L�H �RUHWV IRUPHG HDUO\ DW WKH HQG RI WKH VKDIW ZKLFK VKRXOG EH DW WKH ERWWRP�

�RUDO IUDJUDQFH VWUHQJWK ZDV GHFUHDVH RQ DQ\ LQFUHDVH LQ LUUDGLDWLRQ GRVH� ��� OHWKDO

GRVH �/' ��� DW D GRVH RI ����� *\� ZKLOH JHQHWLF HIIHFWV ZHUH QRW YLVXDOO\ YLVLEOH� (YHQ

LI WKHUH DUH PXWDQWV� LW FRXOG QRW EH DVFHUWDLQHG EHFDXVH LW FRXOG KDYH WKH HIIHFW RI
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)LJXUH �� 3HUIRUPDQFH RI WXEHURVH SODQW DIWHU LUUDGLWHG ZLWK JDPPD UD\V �$  � *\� %  �� *\� &  �� *\�
'  �� *\� (  ��� *\ �OHIW� >��@� 6HOHFWLRQ PHWKRG RI 'LDQ $UXP YDULHW\ IURP &LDQMXU ORFDO FXOWLYDU �ULJKW�
>�@�

FKLPHUD� 7KHUHIRUH� LW LV QHFHVVDU\ WR GR UHVHDUFK RQ WKH 0�9� JHQHUDWLRQ WR �QG RXW

WKH H[WHQW RI WKH LQ�XHQFH RI PXWDWLRQV WR FKDQJH WKH JHQHWLF RI WXEHURVH�

0HDQZKLOH� LQFUHDVLQJ GLYHUVLW\ RI WXEHURVH ZLWK PXWDWLRQ LQGXFWLRQ WKURXJK SROL�

SORLG\ ZLWK FROFKLFLQH ZDV UHSRUWHG E\ =XKUDK HW DO� >��@� 7KHLU WUHDWPHQW FRQVLVWHG RI �

OHYHOV RI FROFKLFLQH FRQFHQWUDWLRQ ��� ���� ��� DQG ��� SSP� DQG � OHYHOV RI LPPHUVLRQ

WLPH ��� � DQG � KRXUV�� 7KH UHVXOW VKRZHG WKDW WKHUH ZDV DQ LQWHUDFWLRQ EHWZHHQ

FRQFHQWUDWLRQ DQG WLPH RI LPPHUVLRQ RQ WKH OHQJWK RI �RZHU VWDON� VL]H RI �RZHU DQG

WLPH RI KDUYHVWLQJ� $SSOLFDWLRQ RI ���� SSP IRU � KRXU LPPHUVLRQ PDGH ORQJHU VWDON

RI �RZHU EXW EHFRPH VKRUWHU ZKHQ FRQWLQXHV LPPHUVLRQ XS WR � KRXUV� 6L]H RI �RZHU

LQFUHDVHG ZLWK WKH LQFUHDVHG RI FRQFHQWUDWLRQ DQG LPHUVLRQ WLPH� EXW FROFKLFLQH GLG

QRW DIIHFWHG QXPEHU �RZHU� 7KH KLJKHU WKH FRQFHQWUDWLRQ RI FROFKLFLQH� WKH OHQJWK WKH

�RZHUV� GLDPHWHU RI �RZHUV� KDUYHVWLQJ WLPH WKH �RZHUV� EXW WKH ORZHU WKH VKHOI OLYH

DQG WLPH RI WKH �UVW OHDYHV DSSHDU� $QG WKH ORQJHU WKH LPHUVLRQ WLPH� LW FDQ LQFUHDVH

WKH GLDPHWHU RI WKH �RZHU VWDON� VKHOI OLIHG DQG QXPEHU RI OHDYHV� EXW GHFUHDVHG OHQJWK

RI �RZHUV� �RZHU GLDPHWHU� �RZHU KDUYHVWLQJ DJH� OHQJWK DQG �RZHU DUUDQJHPHQWV�

7KH VDPH UHVHDUFKZLWK WKH GLIIHUHQW FRQFHQWUDWLRQ OHYHOV RI FROFKLFLQHZDV UHSRUWHG

E\ 5DKD\X HW DO� >��@� 7KH UHVXOW VKRZHG WKDW LQWHUDFWLRQ EHWZHHQ WKH FRQFHQWUDWLRQ

OHYHOV RI FROFKLFLQH DQG LPHUVLRQ WLPH GLG QRW DIIHFW VLJQL�FDQWO\ RQ WKH DYHUDJH SODQW

KHLJKW� EXW FROFKLFLQH DW ��� SSP WR ��� SSP FRQFHQWUDWLRQ OHYHO UHVXOWHG LQ KLJKHU

DYHUDJH SODQW KHLJKW WKDQ ZLWKRXW FROFKLFLQH WUHDWPHQW� 7KH WUHDWPHQW DOVR DIIHFWV

WKH QXPEHU RI OHDYHV DQG OHDI DUHD VLJQL�FDQWO\� $W ��� SSP RI FROFKLFLQH ZLWK � KRXUV

LPPHUVLRQ WLPH� DQG ��� SSP RI FROFKLFLQH ZLWK � KRXUV LPPHUVLRQ WLPH UHVXOWHG LQ

WKH KLJKHU DYHUDJH OHDI QXPEHU DQG OHDI DUHD� 2EVHUYDWLRQ RQ WKH QXPEHU RI WLOOHUV

SHU FOXPS VKRZHG WKDW DW ��� SSP ZLWK � KRXUV LPPHUVLRQ WLPH� DQG DW ��� SSP

ZLWK � DQG � KRXUV LPPHUVLRQ WLPH UHVXOWHG LQ WKH KLJKHU DYHUDJH QXPEHU RI WLOOHUV�

$SOLFDWLRQ RI FROFKLFLQH XS WR ��� SSP FDXVHG WKH UHDO FKDQJH LQ WKH SODQW JURZWK DQG
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\LHOG FRPSRQHQWV LQFOXGH SODQW KHLJK� QXPEHU RI OHDYHV DQG OHDI DUHD FRPSDUHG WR

FRQWURO�

2QH RI WKH DOWHUQDWLYHV EUHHGLQJ WR REWDLQ QHZ VXSHULRU YDULHWLHV LV WKH VHOHFWLRQ

RI ORFDO FXOWLYDUV RU YDULHWLHV WKDW KDYH EHHQ LQWURGXFHG IRU D ORQJ WLPH RU KDYH EHHQ

UHJDUGHG DV ORFDO YDULHWLHV� %DVHG RQ WKH SRVLWLYH VHOHFWLRQ RQ ORFDO FXOWLYDUV� XQWLO QRZ

WKHUH DUH WZR VXSHULRU JHQRW\SHV WKDW UHOHDVHG DV D QDWLRQDO YDULHWLHV QDPHO\ 5RUR

$QWHQJ �RULJLQ RI 3DVXUXDQ� (DVW -DYD� DQG 'LDQ $UXP �RULJLQ RI &LDQMXU� :HVW -DYD��

5RUR $QWHQJ YDULHW\ ZDV WKH UHVXOW RI SRVLWLYH PDVV VHOHFWLRQ RI WKH ORFDO SRSXODWLRQ

VHPL GRXEOH �RZHU FXOWLYDUV WKDW ZHUH FXOWLYDWHG LQ /XPSDQJ %RORQJ� 'HUPR� %DQJLO�

3DVXUXDQ� (DVW -DYD� 7KLV YDULHW\ ZDV UHOHDVHG E\ (DVW -DYD $VVHVPHQW ,QVWLWXWH IRU

$JULFXOWXUH 7HFKQRORJ\ LQ FRRSHUDWLRQ ZLWK WKH *RYHUQPHQW RI 3DVXUXDQ 5HJHQF\ �

(DVW -DYD� ZLWK WKH /HWWHU RI WKH $JULFXOWXUH 0LQLVWHU RI WKH 5HSXEOLF ,QGRQHVLD 1R�

����.SWV�3'������������ >��@� 0HDQZKLOH� 'LDQ $UXP YDULHW\ ZDV UHVXOWHG IURP WKH

SRVLWLYH FORQDO VHOHFWLRQ RI GRXEOH �RZHU ORFDO FXOWLYDUV WXEHURVH WKDW FXOWLYDWHG LQ

0D\DN &LDQMXU :HVW -DYD� 7KH VHOHFWLRQ SDWKZD\ FDQ VHH LQ WKH �)LJXUH ��� 7KLV YDULHW\

ZDV UHOHDVHG E\ ,QGRQHVLDQ 2UQDPHQWDO &URSV 5HVHDUFK ,QVWLWXWH WRJHWKHU ZLWK WKH

*RYHUQPHQW RI &LDQMXU 5HJHQF\� :HVW -DYD� ZLWK WKH /HWWHU RI WKH $JULFXOWXUH 0LQLVWHU

RI 1R� ����.SWV�65����������� >��� ��@�

���� 3HUIRUPDQFH RI WXEHURVH VXSHULRU YDULHWLHV

������ 'LDQ $UXP

'LDQ $UXP YDULHWLHV KDYH �RZHU VWDON OHQJWKPRUH WKDQ �� FP DQG KDYHPHW WKH FULWHULD

GHVLUHG E\ WKH PDUNHW WXEHURVH �RZHU� /LNHZLVH� WKH GLDPHWHU RI WKH �RZHU VWDON LV

QRW VR JUHDW EXW VWRFN\� VR LW LV VXLWDEOH IRU XVH LQ �RZHU DUUDQJHPHQWV LQ YDVHV ODUJH

DQG VPDOO� 'LDPHWHU �RZHU EXGV DUH QRW VR JUHDW� EXW DIWHU EORRP GLDPHWHU JUHDWHU

WKDQ � FP� ,Q DGGLWLRQ� �RZHUV FRORU JUHHQLVK DQG WKH HQG RI WKH �RZHU WKDW VWLOO FORVH

VOLJKWO\ UHGGLVK�

'LDQ $UXP KDV D QXPEHU RI SHWDOV TXLWH D ORW DQG TXLWH WKLFN� 3HWDO QXPEHU WKDW ZLOO

PDNH WKH �RZHUV EHFRPH PRUH FRPSDFW DSSHDUDQFH� 3HWDO WKLFNHU W\SLFDOO\ ZLOO KDYH

D SHULRG RI �RZHU IUHVKQHVV ORQJHU� 7KH QXPEHU RI SHWDOV LV RQH RI WKH PDLQ FKDUDFWHUV

WKDW GLVWLQJXLVK YDULHWLHV ZLWK YDULHWLHV 5RUR 'LDQ $UXP $QWHQJ RULJLQ 3DVXUXDQ� (DVW

-DYD� 1XPEHU RI �RZHUV LV TXLWH KLJK VR WKDW WKH �RZHU SDQLFOHV VWDONV WLJKWO\ FORVHG�

:LWK VKRUWHU SDQLFOH OHQJWK DQG QXPEHU RI �RUHWV LQFUHDVH WKHUH ZLOO EH PRUH PHHW�

LQJV EHWZHHQ �RUHWV� ,W IXUWKHU HQKDQFHV WKH RYHUDOO DSSHDUDQFH RI �RZHUV� 7KH \LHOG

XS WR � VWDONV SHU FOXPS SHU \HDU�7KH YDVH OLIH PRUH WKDQ �YH GD\V� 2YHUDOO� �RZHU

DSSHDUDQFH ZDV SUHWW\ JRRG ZLWK D UHJXODU DQG FRPSDFW DUUDQJHPHQW RI SHWDOV� VR

WKDW WKH �RZHU SDQLFOHV VWDONV FRYHUHG� 7KH �RZHU VWDONV DUH VWUDLJKW DQG PXVFXODU�
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Dian Arum Roro Anteng 

)LJXUH �� 7KH GLIIHUHQW �RZHU SHUIRUPDQFH RI 'LDQ $UXP DQG 5RUR $QWHQJ YDULHWLHV >��@�

7ÔÕßØ �� 7KH REVHUYDWLRQ RQ TXDOLWDWLYH FKDUDFWHUV RI 'LDQ $UXP DQG 5RUR $QWHQJ YDULHW\ >��@�

&KDUDFWHU 9DULHWLHV

'LDQ $UXP 5RUR $QWHQJ

8SSHU OHDI FRORU *UHHQ ��� & *UHHQ ��� &

'RZQ OHDI FRORU *UHHQ ��� & *UHHQ ��� %

6HSDO FRORU <HOORZ JUHHQ ��� ' :KLWH ��� '

3HWDO FRORU :KLWH ��� & :KLWH

)ORZHU IUDJUDQFH 9HU\ VPHOO 6PHOO

)ORZHU W\SH 'RXEOH 6HPL GRXEOH

&RPSHUHKHQVLYH
DSSHDUHQFH

5HJXODU DQG FRPSDFW �RZHUV
DUUDJHPHQW�

5HJXODU �RZHU DUUDQJHPHQW�
VWUDLJKW DQG

VWUDLJKW DQG VWXUG\ �RZHU VWDONV OHVV VWRFN\ �RZHU VWDONV

PDNLQJ LW HDVLO\ SOXJJHG LQ ZKHQ WKH �RZHUV ZHUH DUUDQJHG LQ D ODUJH DQG VPDOO YDVH

RU ERXTXHW �)LJXUH � DQG 7DEOH �� >��� ��@�

������ 5RUR $QWHQJ

7KLV YDULHW\ KDV D VSHFLDO FKDUDFWHULVWLF VXFK DV WKH WLS RI UHGGLVK �RZHUV� IUDJUDQW

DURPD� SXUH ZKLWH FRORU� VWRFN\ VWHP� QRW HDVLO\ EH EURNHQ DQG UHVLVWDQW WR ZLOW� 7KH

�RZHUV ORRN PRUH DWWUDFWLYH WKDQ WKH YDULHWLHV IURP RWKHU UHJLRQV� QDPHO\� WKH �RZHU

VWDON LV ORQJHU� PRUH �RZHU SDQLFOH OHQJWK� PRUH QXPEHU RI EXGV�VWHPV DQG PRUH

GHQVH VWUXFWXUH� ,Q DGGLWLRQ� �RZHU ZDV PRUH PXVFXODU� PRUH ZLGWK DQG GRXEOH�

OD\HUHG� �RUDO FURZQV PRUH PXVFXODU� ZLGHU DQG SODWHG WZR� GLDPHWHUV EORRPLQJ EXG

ZLGHU� VWHP GLDPHWHU ODUJHU� PHHW WKH H[SRUW VWDQGDUG VL]H� PRUH SRZHUIXO VFHQW RI

�RZHUV� EORRPLQJ �RZHU SDQLFOHV ORQJHU DQG PRUH UREXVW �RZHU VWDON� 3ODQWV VWDUW

�RZHULQJ DW � PRQWKV ROG DIWHU SODQWLQJ DQG �RZHULQJ KLJKZD\ DW �� PRQWKV DIWHU

SODQWLQJ ZLWK D SURGXFWLRQ RI ������ VWDONV�PRQWK ZLWK � KDUYHVWV�ZHHN� 1R VPHOO RI

WKH �RZHUV LQ WKH PRUQLQJ DQG GXULQJ WKH GD\� EXW LW ZLOO DSSHDU IURP ODWH DIWHUQRRQ

������ SP� XQWLO ODWH PRUQLQJ ������ DP�� 7KH �RZHU FDQ EH XVHG DV FXW �RZHUV� �RZHU

VRZ DQG HVVHQWLDO RLO >��� ��@�
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�� &RQFOXVLRQV

�� 7KH WXEHURVH EUHHGLQJ UHVHDUFK LQ ,QGRQHVLD LV OLPLWHG�

�� %UHHGLQJ DFWLYLW\ ZDV GRQH E\ FURVVEUHHGLQJ DQG LQGXFHG PXWDWLRQ ZLWK JDPPD

UD\ LUUDGLDWLRQ DQG SROLSORLG\ ZLWK FROFKLFLQH� EXW D YDULHW\ KDV QRW EHHQ UHOHDVHG

\HW�

�� &ORQDO RU PDVV SRVLWLYH VHOHFWLRQ WR ORFDO FXOWLYDUV UHVXOWHG LQ WZR VXSHULRU JHQR�

W\SHV WKDW ZHUH UHOHDVHG DV QHZ QDWLRQDO YDULHWLHV QDPHO\ 5RUR $QWHQJ �VHPL

GRXEOH �RZHU� DQG 'LDQ $UXP �GRXEOH �RZHU��

�� )XWXUH RXWORRNV

5HVHDUFK DFWLYLWLHV LQ WXEHURVH SODQW EUHHGLQJ WKURXJK YDULRXV WHFKQLTXHV DUH H[SHFWHG

WR EH GRQH FRPSUHKHQVLYHO\ DQG FRQWLQXRXVO\ LQYROYLQJ YDULRXV JRYHUQPHQW UHVHDUFK

LQVWLWXWHV� XQLYHUVLWLHV DQG WKH SULYDWH VHFWRU� VR WKDW SURPLVLQJ JHQRW\SHV FDQ EH

DWWDLQHG DQG UHDG\ WR EH UHOHDVHG DV QHZ YDULHWLHV� 7R LQFUHDVH WKH JHQHWLF GLYHUVLW\

RI WXEHURVH� WKH W\SHV RU YDULHWLHV ZLWK GLIIHUHQW �RZHUV FRORUV QHHG WR EH LQWURGXFHG

IURP DEURDG VXFK DV 7DLZDQ� VR SRVVLELOLW\ WR REWDLQ D QHZ YDULDWLRQ RI WKH WXEHURVH

�RZHU HDVLHU�

5HIHUHQFHV

>�@ 'ZLDWPLQL .� 6DQMD\D / DQG 1XU\DQL :� ����� ([SORUDWLRQ� FRQVHUYDWLRQ DQG

JHUPSODVP FROOHFWLRQ RI WXEHURVH� 5HVHDUFK 5HSRUW� 2UQDPHQWDO 3ODQWV 5HVHDUFK

3URMHFWV 6HFWLRQ� -DNDUWD�

>�@ 'MDWQLND ,� ����� 7KH SURGXFWLRQ HI�FLHQF\ DQG IDUPLQJ V\VWHPV RI WXEHURVH

�3ROLDQWKHV WXEHURVD /��� 7XEHURVH 0RQRJUDSK� ,QGRQHVLDQ 2UQDPHQWDO 3ODQWV

5HVHDUFK ,QVWLWXWH� -DNDUWD� ��S�

>�@ ,QGRQHVLD 6WDWLVWLFV &HQWHU� ����� ,QGRQHVLDQ WXEHURVH SURGXFWLRQ LQ �����

>�@ 6LKRPELQJ� '�� 0�&� 0DKIXG GDQ :� +DQGD\DWL� ����� *URZWK SHUIRUPDQFH�

SURGXFWLRQ DQG �RZHU DSSHDUDQFHV RI VRPH WXEHURVH JHQRW\SHV WKDW FXOWLYDWHG

LQ PHGLXP DOWLWXGH RI 0DODQJ� 3URFHHGLQJV RI WKH 1DWLRQDO 6HPLQDU RQ )RRG

6HOI�5HOLDQFH� (DVW -DYD $VVHVPHQW ,QVWLWXWH IRU $JULFXOWXUH 7HFKQRORJ\� 0DODQJ �

'HFHPEHU ����� S�������

>�@ +DU\DQWR %� %DGUL\DK '6 DQG 6DQMD\D /� ����� %UHHGLQJ YDULHWLHV RI WXEHURVH WKURXJK

K\EULGL]DWLRQ DQG SROLSORLGLVDVL� 5HVHDUFK 5HSRUW� ,QGRQHVLDQ 2UQDPHQWDO 3ODQWV

5HVHDUFK ,QVWLWXWH� -DNDUWD �XQSXEOLVHG���S
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>�@ 6LKRPELQJ� '�� 5�7� 6DUZDQD� :� +DQGD\DWL GDQ 6� .DUWLNDQLQJUXP� ����� 'D\D KDVLO

ODQMXWDQ NORQ�NORQ KDUDSDQ VHGDS PDODP� /DSRUDQ +DVLO 3HQHOLWLDQ� %DODL 3HQHOLWLDQ

7DQDPDQ +LDV� 6HJXQXQJ� �S�

>�@ 6LKRPELQJ� '� DQG :� +DQGD\DWL� ����D� *HQHWLF 9DULDELOLW\ DQG 3KHQRW\SLF

$SSHDUDQFH RI 6RPH *HQRW\SHV RI 3ROLDQWKHV WXEHURVD +\EULG� 3URFHHGLQJ RI 7KH

,QWHUQDWLRQDO &RQIHUHQFH RQ 6XVWDLQDEOH $JULFXOWXUH DQG )RRG 6HFXULW\ �,&6$)6��

3DGMDGMDUDQ 8QLYHUVLW\ DQG 0LQLVWU\ RI $JULFXOWXUH RI 5HSXEOLF ,QGRQHVLD� %DQGXQJ

,QGRQHVLD RQ ����� 6HSWHPEHU ����� S��������

>�@ 6LKRPELQJ� '� DQG :� +DQGD\DWL� ����E� 0RUSKRORJ\ &KDUDFWHU 3HUIRUPDQFH

RI 6RPH 3URPLVLQJ &ORQHV RI 3ROLDQWKXV WXEHURVD� ����� 3URFHHGLQJ RI 7KH

,QWHUQDWLRQDO &RQIHUHQFH RQ 6XVWDLQDEOH $JULFXOWXUH DQG )RRG 6HFXULW\ �,&6$)6��
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