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DFNJURXQG RI 7KH 5HVHDUFK

,QGRQHVLD LV D FRXQWU ZLWK D KLJK OHYHO RI YXOQHUDELOLW ,QGRQHVLD

LV LQ WKH WKLUG ZRUOG UDQNV DV D GLVDVWHU SURQH FRXQWU DIWHU ,QGLD DQG &KLQD

%13% FFRUGLQJ WR ,QGRQHVLD V GLVDVWHU VWDWLVWLFV LQ WKHUH

KDYH EHHQ QDWXUDO GLVDVWHUV LQ ,QGRQHVLD 7KHUH DUH SHRSOH GLHG

YLFWLPV VXIIHUHG DQG GLVSODFHG %13% DGD 1DVLR DO

3H D JJ OD JD H FD D %13% UHSRUWHG DW WKH EHJLQQLQJ RI XQWLO

HFHPEHU WKHUH KDYH EHHQ DURXQG GLVDVWHUV LQ ,QGRQHVLD

%13%

)URP -DQXDU WR 0DUFK DGD 1DVLR DO 3H D JJ OD JD

H FD D %13% UHSRUWHG WKDW WKHUH DUH FDWDVWURSKLF LQFLGHQWV ZLWK

WRUQDGRHV DQG IORRGV ZKLFK EHFDPH WKH PDMRULW RI GLVDVWHUV LQ ,QGRQHVLD

V D UHVXOW RI WKH GLVDVWHU SHRSOH GLHG DQG GLVDSSHDUHG SHRSOH ZHUH

LQMXUHG DQG PRUH WKDQ WKRXVDQG ZHUH GLVSODFHG DQG VXIIHUHG 7KH WRWDO

RI GDPDJHG KRXVHV LQFOXGHG KHDYLO GDPDJHG KRXVHV

PRGHUDWHO GDPDJHG KRXVHV DQG OLJKWO GDPDJHG KRXVHV %13%

0DQ QDWXUDO GLVDVWHUV ZDV RFFXUHG HYHU HDU FFRUGLQJ WR +DGLWV

RI 0XVOLP 0XVQDG EX +XUDLUDK 5DGOL DOODKX DQKX 5DVXOXOODK 6 :

VDLG
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)URP EX +XUDLUDK KH VDLG 7KH 3URSKHW 0XKDPPDG 6DOODOODKX

DODLKL ZDVDOODP VDLG

:KRHYH IDFLOLWDWHV D GLIILF OW I RP KLV IHOORZ 0 VOLPV L WKH ZR OG OODK

6:7 ZLOO PDNH LW HDVLH IR KLP L WKH ZR OG D G WKH KH HDIWH GZKRHYH

FRYH V WKH VKDPH RI KLV IHOORZ 0 VOLPV OODK 6:7ZLOO FRYH KLV VKDPH L

WKH ZR OG D G WKH KH HDIWH G OODK 6:7 ZLOO DOZD V KHOS D VH YD W DV

OR J DV WKH VH YD W ZD WV WR KHOS KLV E RWKH +5 0XVOLP EX DXG

7LUPLG]L 1DVDL GDQ ,EQX 0DMDK

)URP WKLV KDGLWK OODK 6:7 FRPPDQGHG XV DV 0XVOLPV WR KHOS HDFK

RWKHU OLNH LQ QDWXUDO GLVDVWHU PDQ GLVDVWHU YLFWLPV QHHG RXU KHOS 7KH

HIIHFW RI WKH GLVDVWHU WKH GLG QRW KDYH DFFHVV WR VXIILFLHQW WKHLU GDLO QHHG

HVSHFLDOO IRRG FORWKLQJ FOHDQ ZDWHU DQG VKHOWHU ,Q HPHUJHQF FRQGLWLRQV

ILUVW DLG LQ IRRG VHFXULW IRU GLVDVWHU YLFWLPV LV WKH SULRULW 7KHQ QHHGHG D

IRRG GHVLJQ IRU GLVDVWHU ZLWK UDSLG KDQGOLQJ %13% LVDVWHU YLFWLPV

DUH YHU VXVFHSWLEOH WR GLVHDVH OLNH GXH WR ODFN RI HQHUJ SURWHLQ OLSLG DQG

FDUERK GUDWH LQWDNH DV IRUPLQJ HQHUJ VXEVWDQFHV DQG UHSODFLQJ GDPDJHG

FHOOV /DFN RI DFFHVV WR IRRG DQG FOHDQ ZDWHU LV D SUREOHP IRU GLVDVWHU

YLFWLPV 7KHUHIRUH HPHUJHQF IRRG LV XUJHQWO QHHGHG E GLVDVWHU YLFWLPV

WR VXIILFLHQW WKHLU QHHGV RI GDLO QXWULHQW LQWDNH +HUPD DQWL HW DO

FFRUGLQJ WR ,QGRQHVLDQ 0LQLVWU RI +HDOWK LQ FKDUJH RI

LQVXIILFLHQW IRRG VXSSOLHV LW LV WKH EHJLQQLQJ SURFHVV RI GHFUHDVLQJ KHDOWK

VWDWXV ZKLFK LQ WKH ORQJ UXQ ZLOO GLUHFWO DIIHFW WKH IXOILOOPHQW RI WKH

QXWULWLRQDO QHHGV RI GLVDVWHU YLFWLPV QDQGLWR HW DO )RRG EDU FDQ EH

DQ DOWHUQDWLYH HPHUJHQF IRRG RSWLRQ WKDW FDQ RYHUFRPH WHFKQLFDO REVWDFOHV

OLNH DFFHVV WR FOHDQ ZDWHU FRRNLQJ XWHQVLOV DQG RWKHU IRRG LV PLQLPDO DQG

GLIILFXOW 7KXV HPHUJHQF IRRG LV WKH PDLQ VROXWLRQ WR RYHUFRPH WKHVH

REVWDFOHV 6R WKH VXUYLYDO RI UHIXJHHV GHSHQGV RQ HPHUJHQF IRRG DYDLODEOH

:LWK VHYHUDO VXSSRUWLQJ FULWHULD WKHUH DUH VXIILFLHQW WKHLU GDLO QXWULHQW

QHHGV ORQJ VKHOI OLIH WKH FRQGLWLRQ LV UHDG WR HDW DQG HDVLO GLVWULEXWHG

(NDILWUL DQG ,VZRUR
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2 K PD LW HDW I RP ZKDWHYH LV R HD WK WKDW LV ODZI O D G JRRG

D G GR RW IROORZ WKH IRRWVWHSV RI 6DWD , GHHG KH LV WR R D FOHD

H HP 46 O %DTDUDK

%DVHG RQ WKH YHUVH RI 4XUDQ OODK 6:7 KDV FRPPDQGHG XV WR

FRQVXPH DQG PDNH D KDODO DQG JRRG IRRG RU GULQN VWD DZD IURP XVLQJ

IRRG LQJUHGLHQWV WKDW OODK 6:7 IRUELGV DQG LW LV JRRG IRU WKH SXEOLF V

ZHOIDUH 2QH RI WKHP LV JRRG IRU WKH KHDOWK RI WKH KXPDQ ERG E XWLOL]LQJ

ZKDW OODK 6:7 KDV FUHDWHG

FFRUGLQJ WR WKH GDWD IURP DGD 3 VDW 6WDWLVWLFV ULFH

KDUYHVW ZDV DSSUR[LPDWHO PLOOLRQ WRQV WKHQ PLOOHG ULFH UDQJHG DURXQG

PLOOLRQ WRQV VR WKH EUDQ SURGXFHG LQ ZDV PLOOLRQ WRQV

)URP WKHVH GDWD LW ZDV FRQFOXGHG WKDW WKH DYDLODELOLW RI EUDQ PDWHULDO

LV VXIILFLHQW WR EH D EXVLQHVV RSSRUWXQLW DQG WKH DPRXQW ZLOO LQFUHDVH

DORQJ ZLWK ULFH SURGXFWLRQ 3UDWLZL IWHU LQFUHDVLQJO DGYDQFHG

WHFKQRORJLFDO GHYHORSPHQWV WKH XWLOL]DWLRQ RI ULFH EUDQ ZDV ZLGHO XVHG

LQ YDULRXV LQGXVWU 8VXDOO EURZQ ULFH EUDQ ZDV SURFHVVHG LQWR IORXU 7KH

DGYDQWDJHV RI IORXU SURGXFWV WKH FDQ EH VWRUHG IRU D ORQJ WHUP HDVLO

PL[HG HDVLO IRUPHG DQG HDVLO SURFHVVHG LQWR SURFHVVHG SURGXFWV <XQDQL

,QGRQHVLD LV ULFK LQ OHJXPHV LQFOXGLQJ MDFN EHDQ &D DYDOLD

H VLIR PLV / VHHGV 8WLOL]DWLRQ RI MDFN EHDQ &D DYDOLD H VLIR PLV /

OHJXPH LV YHU PLQLPDO EXW WKLV SODQW KDV QXWULHQW FRQWHQW VLPLODU WR VR EHDQ

O FL H PD[ 6R LW ZDV XVHG DV D VXEVWLWXWH IRU VR EHDQ :DKMXQLQJVLK DQG

6DGGHZLVDVL ,W ZDV UHODWHG WR VR EHDQ H[SRUWHUV ZKLFK GHFUHDVHG E

HDU GXULQJ WKH SHULRG WKHQ DEULGJH WR SULYDWH LPSRUWHUV

LPSRUW VR EHDQV VR WKH YROXPH RI VR EHDQ LPSRUWV WHQGV WR LQFUHDVH

EHFDXVH VR EHDQ SULFH LQ LQWHUQDWLRQDO PDUNHWV LV ORZHU OGLOODK



%HVLGHV EHLQJ HDVLO FXOWLYDWHG FRPSDUHG WR VR EHDQV WKH VHOOLQJ

SULFH LV UHODWLYHO FKHDS DQG WKH DYDLODELOLW RI MDFN EHDQ &D DYDOLD

H VLIR PLV / VHHGV LQ ,QGRQHVLD LV KLJK (VSHFLDOO LQ &HQWUDO -DYD 3URYLQFH

LW LV TXLWH JRRG EHFDXVH LW ZDV FXOWLYDWHG LQ GLVWULFWV ZLWK LHOGV RI “

WRQV HDFK IURP D WRWDO ODQG DUHD RI KHFWDUHV ,W KDV KLJK SRWHQWLDO EHFDPH

D SURGXFW ZLWK KLJK QXWULWLRQ DQG KL J K HFRQRPLF YDOXH (FRQRPLFDOO

MDFN EHDQ &D DYDOLD H VLIR PLV / KDV D KLJK DGGHG YDOXH RI 6R WKH

GHYHORSPHQW RI MDFN EHDQ &D DYDOLD H VLIR PLV / IORXU QHHGV WR EH GRQH

:DKMXQLQJVLK DQG 6DGGHZLVDVL %DVHG RQ WKH UHVXOW RI .DODPLQDVLK

WKH SURWHLQ FRQWHQW RI MDFN EHDQ &D DYDOLD H VLIR PLV / UHDFKHV

ZKLFK LV QRW PXFK GLIIHUHQW IURP VR EHDQ SURWHLQ DV PXFK DV

(PHUJHQF IRRG IRUPXOD LQ WKH IRUP RI IRRG EDU PDGH IURP ZKLWH PLOOHW

IORXU DQG UHG EHDQ IORXU ZLWK D FRPSD U LVRQ FRPSRVLWLRQ RI J ZKLWH

PLOOHW IORXU J UHG EHDQ IORXU J VXJDU J EXWWHU J IXOO FUHDP PLON

DQG J ZDWHU )RU PDFURQXWULHQW FRQWHQW DFFRUGLQJ WR WKH VWDQGDUG RI

=RXPDV HW DO WKHUH DUH LQ J IRRG EDU FRQWDLQHG ZDWHU

DVK SURWHLQ IDW FDUERK GUDWH DZ YDOXH

DQG FDORULHV NFDO EDU QDQGLWR HW DO

%DVHG RQ WKH UHVXOWV RI .XVXPDVWXWL D Q G XVWDQLQJZDUQR V

UHVHDUFK WKH VXEVWLWXWLRQ RI EURZQ ULFH EUDQ IORXU IRU WKH QXWULWLRQDO

FRQWHQW RI WHPSHK VDXVDJH WKHUH ZDV DQ LQFUHDVHG OHYHO RI SURWHLQ OLSLG

FDUERK GUDWH DQG ILEHU LQ WKH UHVXOWV RI WKH OLQHDU DQDO VLV V PXFK DV

EURZQ ULFH EUDQ JDYH WKH QXWULWLRQDO FRQWHQW RI WHPSHK VDXVDJH WHQGV WR

LQFUHDVH 6WUHQJWKHQHG E WKH QXWULWLRQDO FRQWHQW RI EURZQ ULFH EUDQ ZKLFK

KDV DQ DYHUDJH ZDWHU FRQWHQW RI SURWHLQ OLSLG

DVK DQG FDUERK GUDWH <XQDQL %DVHG RQ WKH UHVXOWV

RI 5DKDUGMR V HW DO WKH DGGLWLRQ RI ODUJH DPRXQWV RI EUDQ IORXU FDQ

FDXVH D VOLJKWO ELWWHU DIWHU WDVWH GGLWLRQ RI VXJDU FDQ JLYH D VZHHW WDVWH

DQG FDQ LPSURYH WKH WH[WXUH RI WKH SURGXFW QG WKH XVH RI PLON SRZGHU

DQG EXWWHU FDQ SURYLGH PLON DURPD DQG EXWWHU DQG LQFUHDVH DFFHSWDQFH

HVSHFLDOO IODYRU 3HUWLZL FFRUGLQJ WR )HUDZDWL VXJDU PLON



DQG EXWWHU DUH WKH EDVLF LQJUHGLHQWV VXSSRUWLQJ WKH PDQXIDFWXUH RI WKH IRRG

EDU

6R IDU WKHUH KDV EHHQ QR UHVHDUFK IRU PDGH D IRRG EDU IURP EURZQ

ULFH EUDQ IORXU DQG MDFN EHDQ &D DYDOLD H VLIR PLV / IORXU 7KHUHIRUH D

VWXG ZDV FRQGXFWHG RQ WKH FRPELQHG HIIHFW RI EURZQ ULFH EUDQ DQG MDFN

EHDQ &D DYDOLD H VLIR PLV / IORXU RQ WKH PDFURQXWULHQW FRQWHQW DQG WKH

DFFHSWDELOLW RI D IRRG EDU DV HPHUJHQF IRRG

6WDWHPHQW RI 7KH 3UREOHP

,V WKHUH D FRPELQDWLRQ HIIHFW RI EURZQ ULFH EUDQ DQG MDFN

EHDQ &D DYDOLD H VLIR PLV / IORXU WR TXDOLI PDFURQXWULHQW

FRQWHQW RI IRRG EDU DV HPHUJHQF IRRG"

,V WKHUH D FRPELQDWLRQ HIIHFW RI EURZQ ULFH EUDQ DQG MDFN EHDQ

&D DYDOLD H VLIR PLV / IORXU IRU WKH DFFHSWDELOLW RI IRRG EDU

DV HPHUJHQF IRRG"

7KH REMHFWLYH RI 7KH 5HVHDUFK

HQHUDO 3XUSRVH

QDO ]LQJ WKH FRPELQDWLRQ HIIHFW RI EURZQ ULFH EUDQ IORXU DQG

MDFN EHDQ &D DYDOLD H VLIR PLV / IORXU RQ PDFURQXWULHQW FRQWHQW DQG

WKH DFFHSWDELOLW RI IRRG EDU DV HPHUJHQF IRRG

6SHFLDO 3XUSRVH

QDO ]LQJ WKH FRPELQDWLRQ HIIHFW RI EURZQ ULFH EUDQ IORXU DQG

MDFN EHDQ &D DYDOLD H VLIR PLV / IORXU WR TXDOLI PDFURQXWULHQW

FRQWHQW RI IRRG EDU DV HPHUJHQF IRRG

QDO ]LQJ WKH FRPELQDWLRQ HIIHFW RI EURZQ ULFH EUDQ IORXU DQG MDFN

EHDQ &D DYDOLD H VLIR PLV / IORXU IRU WKH DFFHSWDELOLW RI IRRG

EDU DV HPHUJHQF IRRG



7KH EHQHILW RI 7KH 5HVHDUFK

7KHRUHWLFDO HQHILW

,W LV H[SHFWHG WR SURYLGH XVHIXO VFLHQWLILF LQIRUPDWLRQ IRU WKH

GHYHORSPHQW RI IRRG VFLHQFH DQG WHFKQRORJ HVSHFLDOO UHJDUGLQJ

XVLQJ RI D FRPELQDWLRQ EURZQ ULFH EUDQ IORXU DQG MDFN EHDQ

&D DYDOLD H VLIR PLV / IORXU LQ WKH PDQXIDFWXUH RI SURFHVVHG

SURGXFWV

,W LV H[SHFWHG WR LPSURYH LQIRUPDWLRQ DQG NQRZOHGJH LQVLJKWV LQ WKH

GHYHORSPHQW RI UHVHDUFK LQ YDULRXV ILHOGV RI VFLHQFH HVSHFLDOO WKH

DGYDQFHPHQW RI LQIRUPDWLRQ DQG NQRZOHGJH UHJDUGLQJ IRRG VFLHQFH

DQG WHFKQRORJ

3UDFWLFDO HQHILW

,W LV H[SHFWHG WR EH DEOH WR SURYLGH LQIRUPDWLRQ RQ WKH

RSSRUWXQLWLHV IRU XVLQJ EURZQ ULFH EUDQ DQG MDFN EHDQ &D DYDOLD

H VLIR PLV / LQ PDNLQJ VHYHUDO SURFHVVHG SURGXFWV %HFRPLQJ DQ

DGGLWLRQDO LQQRYDWLRQ LQ WKH PDQXIDFWXUH RI D SURGXFW LQFUHDVLQJ

HFRQRPLF YDOXH HVSHFLDOO LQ XVLQJ RI MDFN EHDQ &D DYDOLD H VLIR PLV

/ VHHGV SURYLGLQJ DOWHUQDWLYH VROXWLRQV IURP XVLQJ ZKHDW IORXU WR

EURZQ ULFH EUDQ IORXU DQG MDFN EHDQ &D DYDOLD H VLIR PLV / IORXU LQ

WKH PDQXIDFWXUH RI SURFHVVHG IRRG SURGXFWV

3UHYLRXV 5HVHDUFK

6HYHUDO SUHYLRXV VWXGLHV WKDW ZHUH FDUULHG RXW UHODWLQJ WR WKH

FRPELQDWLRQ HIIHFW RI EURZQ ULFH EUDQ DQG MDFN EHDQ &D DYDOLD

H VLIR PLV / IORXU RQ WKH PDFURQXWULHQW FRQWHQW LQ WKH PDQXIDFWXUH

RI IRRG EDU DV HPHUJHQF IRRG ZDV SUHVHQWHG LQ WKH IROORZLQJ WDEOH



7DEOH 3UHYLRXV 5HVHDUFK




