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7KLV�VWXG\�DLPHG�WR�H[DPLQH� WKH�HIIHFW�RI�ORFDO� IHUPHQWHG�IHHG�XVLQJ�GLIIHUHQW�OHYHO�RI
SURELRWLFV�RQ�SHUIRUPDQFH��FDUFDVV�SURGXFWLRQ�DQG�SHUFHQWDJH�RI�3HNLQ�GXFN��7KH�H[SHULPHQW
XVHG����RQH�GD\�ROG�3HNLQ�GXFNV�GLYLGHG�LQWR���UDWLRQ�WUHDWPHQWV��(DFK�WUHDWPHQW�FRQVLVWHG�RI
�� UHSOLFDWLRQV� DQG HDFK� UHSOLFDWLRQ� FRQVLVWHG� RI� VL[ 3HNLQ� GXFNV�� 7KH� WUHDWPHQWV� ZHUH 5��
/RFDO�IHHG�ZLWKRXW�IHUPHQWDWLRQ� 5���/RFDO�IHUPHQWHG�IHHG�ZLWK����PO�SURELRWLF�/� 5���/RFDO
IHUPHQWHG� IHHG� ZLWK� ����� PO� SURELRWLF�/� DQG 5��� /RFDO� IHUPHQWHG IHHG ZLWK ��� PO
SURELRWLF�/��7KH�REVHUYHG�YDULDEOHV�LQFOXGHG��OLYH�ZHLJKW��FDUFDVV�ZHLJKW��FDUFDVV�SHUFHQWDJH�
7KLV�UHVHDUFK�XVHG�&RPSOHWHO\�5DQGRPL]HG�'HVLJQ��&5'���7KH�GDWD�REWDLQHG�ZHUH�DQDO\]HG
E\�$QDO\VLV�RI 9DULDQFH�DQG�FRQWLQXHG�E\�'XQFDQ�7HVW�7KH�UHVXOWV�VKRZHG�WKDW�GLIIHUHQW�OHYHO
RI�SURELRWLF� LQ� ORFDO� IHUPHQWHG�IHHG�KDG�QR�VLJQLILFDQW�HIIHFW�RQ� OLYH�ZHLJKW��FDUFDVV�ZHLJKW
DQG� SHUFHQWDJH� RI� HLJKW� ZHHNV� ROG� 3HNLQ GXFN� FDUFDVV�� 7KH� WUHDWPHQWV� GLG� QRW� VKRZ� DQ\
VLJQLILFDQW� HIIHFW� RQ� WKH DYHUDJH� ERG\ ZHLJKW� DQG� SHUFHQWDJH� RI� FDUFDVV FXWV �FKHVW��ZLQJV�
WKLJKV� DQG� EDFN��� ,W ZDV FRQFOXGHG� WKDW� ORFDO� IHUPHQWHG� GLHW� JDYH� SRVLWLYH� HIIHFW� RQ 3HNLQ
GXFN� FDUFDVV� ZHLJKW�� /RFDO� IHUPHQWHG� IHHG� XVLQJ� ����� DQG� ��� PO� SURELRWLFV�/ RI� ZDWHU
LQFUHDVHG�FDUFDVV�ZHLJKW RI HLJKW�ZHHNV ROG 3HNLQ�GXFN KLJKHU WKDQ�WKH�QRQ�IHUPHQWHG�IHHG�

.H\�:RUGV� )HUPHQWDWLRQ��/RFDO�)HHG��3HNLQ 'XFN��&DUFDVV

,1752'8&7,21

*HQHUDOO\� NHHSLQJ� GXFN� LQ� ,QGRQHVLD LV� VWLOO� LQ� UHODWLYHO\� VPDOO QXPEHUV� XQGHU
H[WHQVLYH PDQDJHPHQW��7KH QHJDWLYH LPSDFW GXH� WR WKLV PDQDJHPHQW� IDUPLQJ�V\VWHP LV
WKDW�GXFNV JURZWK VORZ�DQG�SURGXFH ORZ�PHDW�TXDOLW\� 7R�LQFUHDVH�GXFN SURGXFWLRQ QHHGV
WR KDYH VXSHULRU� DQG� SURGXFWLYH GXFN� EUHHGV ZKLOH� HQFRXUDJLQJ� WKH� GHYHORSPHQW� RI
EURLOHU� GXFN� EXVLQHVV� LQ� WKH� FRXQWU\� ,Q� RUGHU WR� LPSURYH� WKH GXFN� PHDW� SURGXFWLRQ
TXDQWLWDYHO\�DQG�TXDOLWDWLYHO\ WKH�JRRG�TXDOLW\�RI�IHHG KDV�WR EH�DYDLODEOH� $OWKRXJK GXFN
KDV�D�KLJKHU WROHUDQFH�WR�IHHG�FRQWDLQLQJ�ILEHU�WKDQ FKLFNHQ�

'XFNV� KDYH� DOVR� EHWWHU� DGDSWDELOLW\� WR� WKH� HQYLURQPHQW� DQG IRU� VRPH� H[WHQW� KDV
EHWWHU�UHVLVWDQFH�WR�GLVHDVHV��VR�LQ PDLQWDLQLQJ GXFNV NHHSLQJ��RQHV�KDV QRW WR�EH�ERWKHUHG
E\ JLYLQJ GUXJV�ERRVW�LPPXQH�RU�YDFFLQH�IURP�FHUWDLQ�GLVHDVHV�VXFK�DV�JXPERUR DQG�QHZ
FDVWOH�GHVHDVH���1'�� 7KLV�DGYDQWDJH RI�GXFNV�ZLOO�FHUWDLQO\�PDNH�LW�HDVLHU�WR EUHHG�LW��,Q
DGGLWLRQ�WR�WKH�KLJK�WROHUDQFH�RI�FRDUVH�ILEHU��SURYLGHV�RSSRUWXQLWLHV�IRU�WKH�XVH�RI�KLJK�
ILEHU�UDZ�PDWHULDO�DQG�QXWULHQW�YDOXH�LV�TXLWH�JRRG��DQG�HDV\�WR�REWDLQ�

/RFDO� IHHG� UDZ�PDWHULDOV� DUH RQH RI� IHHG VRXUFHV WKDW� FDQ� EH� XVHG DV� GXFN� IHHG�
+RZHYHU�� WKH� TXDOLW\� RI� ORFDO� IHHG� LV� JHQHUDOO\� ORZ�� OLPLWHG� VWRFN� DQG� ORZ� QXWULWLRXV
FRQWHQW� $FFRUGLQJO\��LW�LV�IXQGDPHQWDOO\�UHTXLUHPHQW WR�SURGXFH�EHWWHU�IHHG�IRU�GXFN E\
XWLOLVLQJ�ORFDO�IHHG�VRXUFHV�PL[HG�ZLWK�RWKHU�PDWHULDOV LQ RUGHU�WR�HQKDQFH�ERWK�PHDW�DQG
HJJV� SURGXFWLRQ�� 7KHUHIRUH�� LW� LV� QHFHVVDU\� WR� LPSOHPHQW� D� VWUDWHJ\� WR� HIIHFWLYHO\� DQG
HIILFLHQWO\� XWLOL]H� ORFDO� IHHG� LQJUHGLHQWV� DV�PL[HG�PDWHULDOV� LQ� GXFN UDWLRQ �'DXG HW� DO�
�������(IIRUWV�WR�LPSURYH�WKH�XVH�RI�ORFDO�IHHG�KDYH�EHHQ SXW E\�WKH�JRYHUQPHQW�WKURXJK
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LWV� SROLFLHV�� +RZHYHU�� WKLV� HIIRUW� KDV� QRW� EHHQ� IXOO\� VXFFHVVIXO�� GXH� WR� WKH� VXSSRUWLQJ
IDFWRUV� WKDW� KDYH QRW� EHHQ� FRQVLGHUHG� VXFK� DV� WKH�SURYLVLRQ� RI� IDFLOLWLHV�� LQIUDVWUXFWXUH�
DQG� WHFKQRORJ\�� ,Q� UHODWLRQ� WR�HIIRUWV� WR� LPSURYH� WKH�TXDOLW\�RI� ORFDO� IHHG�� LW� LV�GHHPHG
QHFHVVDU\� WR� VHHN� WHFKQRORJLFDO� EUHDNWKURXJK� WKDW� LV� FKHDS�� VLPSOH�� DQG� KDV� PXOWLSOH
IXQFWLRQV� )HUPHQWDWLRQ�IHHG�FDQ�LPSURYH�OLYHVWRFN�SHUIRUPDQFH �0LVVRWWHQ HW�DO� ������
PHDW�TXDOLW\ �$KPHG HW�DO� ������6XWDPD HW�DO� �������DQG DPPRQLD�IHFHV �$KPHG HW�DO�
������

3UHSDUDWLRQ� RI IHUPHQWHG IHHG� LQ� DGGLWLRQ� WR� SUHVHUYH� RI� WKH UDZ SRVW KDUYHVW
PDWHULDOV ZLWK KLJK�ZDWHU�FRQWHQW�FDQ�EH�GLUHFWO\�XVHG��VR�WKDW�DSSOLFDEOH�WHFKQRORJ\�FDQ
FXW�WKH�IHHG�SURGXFWLRQ SURFHVV EHFRPHV TXLFNHU� 5HODWHG�WR�WKH�GHVFULSWLRQ��WKH�UHVHDUFK
RQ� WKH� XVH� RI� ORFDO� IHUPHQWHG� IRRG� LV� LPSRUWDQW� WR� EH VSHFLILFDOO\� LQLVLDWHG LQ RUGHU� WR
DSSO\�DSSURSULDWH�IHHG�WHFKQRORJ\�DQG�DW�GXFN�IDUPLQJ�OHYHO� 7KH�SXUSRVH�RI� WKLV�VWXG\
ZDV�WR�GHWHUPLQH�WKH�HIIHFW�RI�ORFDO IHHG�LQJUHGLHQWV IHUPHQWDWLRQ�RQ�WKH�SURGXFWLRQ�DQG
FDUFDVV SHUFHQWDJH RI�3HNLQ�GXFN�

0$7(5,$/�$1'�0(7+2'6

7KH�UHVHDUFK�XVHG����3HNLQ�GXFNV�DW ILQLVKHU SKDVH��5DWLRQ�XVHG�LQ�WKLV�H[SHULPHQW
FRQVLVWHG�RI�IHUPHQWHG�UDWLRQV�XVLQJ�ORFDO�IHHG�UDZ�PDWHULDOV��VDJR�ZDVWH��FRUQ��ULFH�EUDQ�
FRFRQXW� PHDO�� VDJR�� ILVK� PHDO�� PRODVVHV� SUHPL[� FRFRQXW� RLO�� SUHPL[�� 1D&O�� DQG
SURELRWLF��

7UHDWPHQW UDWLRQV

7UHDWPHQW� UDWLRQV� XVHG� ZHUH� IHUPHQWHG� UDWLRQV� XVLQJ� ORFDO� IHHG IRUPXODWHG
DFFRUGLQJ�WR�WKH ILQLVKHU SKDVH�GXFN�UHTXLUHPHQWV� ,W�FRQWDLQHG ������ FUXGH�SURWHLQ�DQG
�����NFDO�NJ�PHWDEROL]DEOH�HQHUJ\��7DEOH����

0HWKRG�RI�IHHG�IHUPHQWDWLRQ

7KH� SURFHGXUH�RI�PDNLQJ IHUPHQWHG IHHG� IURP� HDFK� WUHDWPHQW ZDV DV� IROORZV� DOO
UDZ IHHG� LQJUHGLHQWV ZHUH PLOOHG�XVLQJ�KDPPHU�PLOO� 7KHQ�� WKH\ ZHUH PL[HG IROORZLQJ
WKH� FRPSRVLWLRQ� DV� PHQWLRQHG� LQ� 7DEOH� � XQWLO� KRPRJHQHRXV� 7KH� UDWLRQV ZHUH WKHQ
PL[HG� ZLWK EDFWHULD SURELRWLFV� WKDW KDG EHHQ� GLVVROYHG� LQ� ZDWHU� DQG� PL[HG� HYHQO\
�DFFRUGLQJ�WR�WKH�WUHDWPHQW�� 7KH�PL[WXUH�ZDV�VWRUHG LQ�D�FORVHG�FRQWDLQHU�IRU�VHYHQ GD\V
IHUPHQWDWLRQ�SURFHVV� )HUPHQWHG�IHHG ZDV WKHQ UHDG\�WR�EH IHG WR�WKH�GXFN�

6WDWLVWLFDO DQDO\VLV

7KH� VWXG\�ZDV� FDUULHG� RXW IRU� IRXU ZHHNV� �DJH� ����ZHHNV��� 7KH� GHVLJQ� XVHG�ZDV
FRPSOHWHO\�UDQGRPL]HG�GHVLJQ�ZLWK���WUHDWPHQW�UDWLRQV�DQG���UHSOLFDWLRQV� 5���/RFDO�IHHG
ZLWKRXW� IHUPHQWDWLRQ� 5��� /RFDO� IHUPHQWHG� IHHG� ZLWK� ��� PO� SURELRWLF�/� 5��� /RFDO
IHUPHQWHG� IHHG� ZLWK� ����� PO� SURELRWLF�/� DQG 5��� /RFDO� IHUPHQWHG IHHG ZLWK ��� PO
SURELRWLF�/� 7KH� REVHUYHG� YDULDEOHV� ZHUH�� ILQDO� ERG\� ZHLJKW�� FDUFDVV� ZHLJKW�� FDUFDVV
SHUFHQWDJH DQG�SHUFHQWDJH�RI FDUFDVV FXWV �EDFN��FKHVW��WKLJK�DQG�ZLQJV��RI�3HNLQ�GXFN�
'DWD�ZDV�DQDO\]HG E\�$QRYD�DQG�'XQFDQ�WHVW��6WHHO 	 7RUULH�������
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7DEOH��� &RPSRVLWLRQ�DQG�QXWULHQWV FRQWHQW�RI�WKH GLHWDU\ WUHDWPHQW�UDWLRQ

)HHG�LQJUHGLHQWV
7UHDWPHQW�UDWLRQV ���

5� 5� 5� 5�

6DJR�ZDVWH �� �� �� ��

5LFH�EUDQ �� �� �� ��

6DJR �� �� �� ��

&RFRQXW�PHDO �� �� �� ��

&RUQ �� �� �� ��

)LVK�PHDO �� �� �� ��

0RODVVHV ��� ��� ��� ���

&RFRQXW�RLO ��� ��� ��� ���

3UHPL[ ��� ��� ��� ���

1D&O ��� ��� ��� ���

7RWDO ��� ��� ��� ���

3URELRWLF��PO�/� � �� ���� ��

&DOFXODWHG�QXWULHQWV�FRQWHQW

0HWDEROL]DEOH�HQHUJ\��NFDO�NJ� ����� ����� ����� �����

&UXGH�SURWHLQ���� ����� ����� ����� �����

&UXGH ILEHU���� ���� ���� ���� ����

&UXGH�IDW���� ���� ���� ���� ����

&D���� ���� ���� ���� ����

3���� ���� ���� ���� ����

5(68/76�$1'�',6&866,21

&DUFDVV�SURGXFWLRQ DQG�FDUFDVV�SRUWLRQ�RI ��ZHHNV�ROG�3HNLQ GXFN IURP�IRXU GLHWDU\
WUHDWPHQWV DUH VKRZQ�LQ�7DEOH���

7DEOH��� 3URGXFWLRQ SHUIRUPDQFHV RI ��ZHHNV�RI�DJH�RI 3HNLQ GXFN

9DULDEOHV
7UHDWPHQW

5� 5� 5� 5�

)LQDO�ERG\�ZHLJKW��J� ������������ ������������ ������������ ������������

&DUFDVV�ZHLJKW��J� ������������ ������������ ������������ ������������

&KHVW�ZHLJKW��J� ��������� ��������� ��������� ���������

7KLJK�ZHLJKW��J� ��������� ��������� ��������� ���������

%DFN�ZHLJKW��J� ���������� ���������� ���������� ����������

:LQJV�ZHLJKW��J� ��������� ���� ����� ��������� ���������

5���/RFDO� IHHG�ZLWKRXW� IHUPHQWDWLRQ� 5���/RFDO� IHUPHQWHG�IHHG�ZLWK����PO�SURELRWLF�/� 5��
/RFDO� IHUPHQWHG� IHHG� ZLWK� �����PO� SURELRWLF�/�� DQG 5��� /RFDO IHUPHQWHG� IHHG ZLWK ���PO
SURELRWLF�/
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7KH�UHVXOWV�VKRZHG�WKDW�ORFDO�IHUPHQWHG�UDWLRQ IHG�WR 3HNLQ�GXFN�GLG QRW�VKRZ DQ\
VLJQLILFDQW�HIIHFW�RQ ILQDO�ERG\ ZHLJKW��FDUFDVV�ZHLJKW�DQG FDUFDVV�SRUWLRQ�RI 3HNLQ�GXFN�
7KLV ZDV SUREDEO\� FDXVHG� E\� WKH� QXWULHQW� FRQWHQW� LQ� HDFK� WUHDWPHQW� UDWLRQ ZKLFK ZDV
UHODWLYHO\�WKH�VDPH�DQG SURYLGH VXIILFLHQW QXWULHQWV�IRU�JURZLQJ 3HNLQ GXFN� $V�WKH DJH RI
WKH GXFN LQFUHDVHG� ERG\�ZHLJKW� FDUFDVV�ZHLJKW�DQG�FDUFDVV�SHUFHQWDJH�DOVR� LQFUHDVHG�
'RQDOG HW�DO� ������ VWDWHG� WKDW FDUFDVV�ZHLJKW ZDV DVVRFLDWHG�ZLWK� VH[� DJH� DQG�ERG\
ZHLJKW� &DUFDVV� ZHLJKW� FRXOG� DOVR� EH� LQIOXHQFHG� E\� WKH� W\SH�� VL]H� DQG� JHQHWLF� IDFWRUV
�-DWXUDVLWKD HW�DO� ������2PRMROD��������3XUED�	�3UDVHW\R��������UHSRUWHG�WKDW�WKHUH�ZDV
D�GHFUHDVH�LQ�WKH�DYHUDJH�FDUFDVV�ZHLJKW�RI�PHDW�W\SH�GXFNV�ZLWK LQFUHDVLQJ�FUXGH�ILEHU
FRQWHQW�LQ�WKH�IHHG� 0XKDPPDG HW�DO� ������ UHSRUWHG WKDW SURYLVLRQ�RI�D�FRPSOHWH�UDWLRQ
EDVHG� RQ� ORFDO� IHUPHQWHG� UDZ�PDWHULDOV� XS� WR� ����� OHYHO KDG QR� HIIHFW� RQ JURZWK� RI
6RXWK�6XPDWHUD ORFDO�GXFN�

3HUFHQWDJH�RI�3HNLQ GXFN�FDUFDVV�RI HLJKW ZHHNV ROG IURP�IRXU GLHWDU\ WUHDWPHQWV�RI
IHUPHQWHG UDWLRQ LV SUHVHQWHG�LQ�7DEOH���

7DEOH �� 3HUFHQWDJH�RI FDUFDVV DQG�FDUFDVV�FXWV RI���ZHHNV ROG 3HNLQ GXFN

9DULDEOHV
7UHDWPHQW

5� 5� 5� 5�

3HUFHQWDJH�RI�FDUFDVV ����������� ����������� ����������� �����������

3HUFHQWDJH�RI�FKHVW ���������� ���������� ���������� ����������

3HUFHQWDJH�RI�WKLJKV ���������� ���������� ���������� ����������

3HUFHQWDJH�RI�EDFN ����������� ����������� ����������� �����������

3HUFHQWDJH�RI�ZLQJV ���������� ������ ���� ���������� ����������

5���%DVDO�UDWLRQ��FRQWURO���5�� %DVDO�SURELRWLF IHUPHQWHG UDWLRQ RI ���PO�O RI�ZDWHU��5�� %DVDO
SURELRWLF IHUPHQWHG UDWLRQ RI �����PO�O�RI�ZDWHU��5�� %DVDO�SURELRWLF IHUPHQWHG UDWLRQ RI ��
PO�O�RI�ZDWHU

7KH� UHVXOWV� VKRZHG� WKDW� WKH IHUPHQWHG ORFDO� IHHG� GLG� QRW� VLJQLILFDQWO\� DIIHFW� WKH
SHUFHQWDJH�RI�FDUFDVV DQG�WKH�SHUFHQWDJH�RI�FDUFDVV FXWV �FKHVW��WKLJK� EDFN��DQG�ZLQJV��RI
HLJKW ZHHNV�ROG�3HNLQ�GXFN� $PLUXGGLQ HW�DO� ������ UHSRUWHG WKDW�FDUFDVV FXWV�ZRXOG EH
GHWHUPLQHG�E\�WKH�VL]H RI�WKH�ERG\�SDUWV�VXFK�DV�KHDG��QHFN��OHJV��IHDWKHUV��DQG�EORRG�

3HUFHQWDJH� RI 3HNLQ� GXFN� FDUFDVV� SURGXFHG� LQ� WKLV� VWXG\� UDQJHG� EHWZHHQ� ������
�������DQG�KLJKHU�WKDQ�WKH UHVHDUFK UHVXOWV�RI 'DXG HW�DO� ��������&DUFDVV�SHUFHQWDJH�RI
3HNLQ�GXFN�IHG�LQ�WKH�IRUP�RI�FRPSOHWH�UDWLRQ�ZDIHU�FRQWDLQLQJ�FRIIHH�ZDVWH ZHUH�LQ�WKH
UDQJH EHWZHHQ������������� �'DXG HW�DO� ������� �&DUFDVV SHUFHQWDJH�RI�3HNLQ�GXFN DW
HLJKW ZHHNV� ROG� JLYHQ� D� UDWLRQ� FRQWDLQLQJ JROGHQ VQDLO� IORXU� DQG� SURELRWLF
VXSSOHPHQWDWLRQ�UDQJHG�EHWZHHQ���������������'DXG HW�DO� ������

7KH�XVH�RI�IHUPHQWHG�ORFDO�GLHW�KDG QRW DQ\ VLJQLILFDQW�HIIHFW�RQ�WKH�SHUFHQWDJH�RI
FDUFDVV FXWV �FKHVW��WKLJK� EDFN� DQG�ZLQJV��RI HLJKW ZHHNV�ROG�3HNLQ�GXFN��7DEOH�����7KLV
ZDV� SUREDEO\� GXH� WR WKH� GXFN FXWV ZHUH D� FRPSRQHQW RI� FDUFDVV LWVHOI ZKLFK� KDG D
UHODWLYHO\�FRQVWDQW�JURZWK�RQ�WKH�LQFUHDVH�RI�FDUFDVV�ZHLJKW��3UDVHW\R��������$FFRUGLQJ
WR�)DQ HW�DO� ��������IHHG ZDV RQH�RI�WKH�IDFWRUV�WKDW�LQIOXHQFH�WKH�SHUFHQWDJH�RI�FDUFDVV�LQ
SRXOWU\�FRQVLVWLQJ�RI�WKH�FKHVW��EDFN��WKLJKV� DQG�ZLQJV� )HUPHQWDWLRQ�WHFKQRORJ\�GLG�QRW
LQWHUIHUH�ERWK�EORRG�SURILOH DQG�GLJHVWLYH�RUJDQV��7KH�FRQWHQW�RI�IHFDO�DPPRQLD�GLG�QRW
VLJQLILFDQW�GLIIHU DPRQJ WUHDWPHQWV� 7KH�IHUPHQWHG�IHHG LV VDIHO\�DGPLQLVWHUHG�WR�OD\LQJ



3URFHHGLQJV�RI�,QWHUQDWLRQDO�6HPLQDU�RQ�/LYHVWRFN 3URGXFWLRQ�DQG�9HWHULQDU\�7HFKQRORJ\�����

���

GXFNV�EHFDXVH�KDYLQJ�D�SURELRWLF HIIHFW�DV�ZHOO�DV�VDIHW\� IRU�HQYLURQPHQW �$ODLO\ HW�DO�
������

&21&/86,21

7KH�XVH�RI IHUPHQWHG ORFDO�IHHG SURGXFHG SRVLWLYH HIIHFW RQ SURGXFWLRQ DQG FDUFDVV
SHUFHQWDJH�RI���ZHHNV�ROG�3HNLQ�GXFN� $GGLWLRQ�RI�SURELRWLF�RI �����DQG����PO�/ RI�ZDWHU
JHQHUDWHG D JRRG� SHUIRUPDQFH� RI� 3HNLQ� GXFN�� LQFOXGLQJ� LQFUHDVHG FDUFDVV�ZHLJKW� DQG
FDUFDVV SHUFHQWDJH�RI ��ZHHNV ROG 3HNLQ�GXFN�

5()(5(1&(6

$PLUXGGLQ� %1.�� 6XGL\RQR�� 5DWUL\DQWR� $�� ������ 3HQJDUXK VXSOHPHQWDVL� OLVLQ� WHUKDGDS
NDUDNWHULVWLN�NDUNDV�LWLN�ORNDO�MDQWDQ�XPXU�VHSXOXK�PLQJJX��6DLQV�3HWHUQDNDQ����������

$OODLO\�� 5LGOD 0��<DPDQ 0$� 6HWL\RQR $��1DKURZL�� ������ 3URILO GDUDK�� RUJDQ� SHQFHUQDDQ
GDQ� NDQGXQJDQ� DPRQLD� IHVHV� LWLN� SHWHOXU� \DQJ� GLEHUL� SDNDQ� IHUPHQWDVL�� %XOHWLQ
3HWHUQDNDQ�������������

$KPHG� 67�� 0XQ� +6�� ,VODP 00�� <DQJ� &-�� ������ (IIHFWV� RI� IHUPHQWHG� FRUQL� IUXFWXV� DQG
IHUPHQWHG� NHOS RQ� JURZWK� SHUIRUPDQFH�� PHDW� TXDOLW\�� DQG� HPLVVLRQ� RI� DPPRQLD� DQG
K\GURJHQ�VXOSKLGH�IURP�EURLOHU�FKLFNHQ�GURSSLQJV��%U�3RXOW�6FL������������

'DXG�0��<DPDQ�0$��=XOIDQ��$VULO��������3HQJJXQDDQ WHSXQJ�NHRQJ�PDV�GDQ�VXSOHPHQWDVL
SURELRWLN�GDODP�UDQVXP�WHUKDGDS SURGXNVL�NDUNDV�LWLN�3HNLQJ� 'DODP� 3URVLGLQJ�6HPLQDU
1DVLRQDO�%.6�371�:LOD\DK�%DUDW�%LGDQJ�3HUWDQLDQ� %DOXQLMXN� 3DQJNDOSLQDQJ �����
-XOL������ KOP� ��������

'DXG�0��0XO\DGL�� )XDGL =�� ������ 3HUVHQWDVH NDUNDV� LWLN 3HNLQJ \DQJ� GLEHUL� SDNDQ� GDODP
EHQWXN�ZDIHU�UDQVXP�NRPSOLW�PHQJDQGXQJ�OLPEDK�NRSL��- $JULSHW�����������

'DXG�0��)XDGL�=��0XO\DGL��������8ML ODSDQJ�SURELRWLN�SURELRPL[�SOXV�VHEDJDL�VXSOHPHQWDVL
SDNDQ�SDGD�WHUQDN�XQJJDV��HQWRN ORNDO���-�,OPLDK�3HWHUQDNDQ����������

'RQDOG�'��:HDYHU -5� 'DQLHO :��������&RPPHUFLDO FKLFNHQ�PHDW�DQG�HJJ�SURGXFWLRQ���WK
(G� &DOLIRUQLD �86�� .OXZHU�$FDGHPLF�3XEOLVKHU�

)DQ�+3��;LH�0� :DQJ�::��+RX�66��+XDQJ�:��������(IIHFW� RI GLHWDU\� HQHUJ\�RQ� JURZWK
SHUIRUPDQFH�DQG�FDUFDVV�TXDOLW\�RI�ZKLWH�JURZLQJ�3HNLQ GXFNV�IURP�WZR�WR�VL[�ZHHNV�RI
DJH��3RXOW 6FL���������������

-DWXUDVLWKD�6��.KLDRVDDUG�5��3RQJSDHZ�$��/HRZWKDUDNXO�$��6DLWRQJ�6��$SLFKDWVDUDQJNXO�7�
/HDXQJZXQWD�9��/DQJDQL�1��������7KH�HIIHFWV�RI�VWUDLQ� VH[��ZHLJKW��DQG�PXVFOH�RQ�IDW
TXDOLW\�RI�7KDL� QDWLYH�DQG�FURVVEUHG�FKLFNHQV� �.DL�%DDQ�7KDL��� ,Q��3URFHHGLQJV�RI� WKH
��QG�$QQXDO�&RQIHUHQFH��%DQJNRN������)HEUXDU\�������%DQJNRN��7KDLODQG���.DVHWVDUW
8QLYHUVLW\��S����������

0XKDPPDG 1��6DKDUD (��6DQGL 6� <RVL )������� 3HPEHULDQ UDQVXP�NRPSOLW�EHUEDVLV�EDKDQ
EDNX�ORNDO�IHUPHQWDVL�WHUKDGDS�NRQVXPVL��SHUWDPEDKDQ�ERERW�EDGDQ��GDQ�EHUDW�WHOXU��LWLN
ORNDO�6XPDWHUD�6HODWDQ� -�3HWHUQDNDQ�6ULZLMD\D� ��������

0LVVRWWHQ� -$�� 0LFKLHOV� -�� 'LHULFN� 1�� 2Y\Q� $�� $NEDULDQ� $� 'H� 6PHW� 6�� ������ (IIHFW� RI
IHUPHQWHG�PRLVW�IHHG�RQ�SHUIRUPDQFH��JXW�EDFWHULD�DQG�JXW�KLVWR�PRUSKRORJ\�LQ�EURLOHUV�
%U�3RXOW�6FL�����������

3XUED�0�� 3UDVHW\R� /+�� ������*URZWK� DQG� FDUFDVV� SURGXFWLRQ� UHVSRQVHV� RI�(30S�GXFNV� WR
YDULRXV�OHYHOV�RI�FUXGH�ILEHU�DQG SURWHLQ�LQ�WKH�GLHW��-,79�������������

3UDVHW\R�/+��������,WLN�30S�ELELW�XQJJXO�LWLN��3RXOW�,QGRQHVLD��(GLVL�3HEUXDUL��KOP��������



'DXG HW�DO�� )HHGLQJ�/RFDO�)HUPHQWHG�)HHG�RQ�3HUIRUPDQFH�DQG�&DUFDVV�3HUFHQWDJH RI�3HNLQ�'XFN

���

2PRMROD�$%��������&DUFDVV� DQG�RUJDQROHSWLF� FKDUDFWHULVWLFV� RI� GXFN�PHDW� DV� LQIOXHQFHG�E\
EUHHG�DQG�VH[��,QW�-�3RXOW�6FL�����������

6XWDPD� ,16�� 0XGLWD� ,0�� 6XEHUDWD� ,:�� 6LWL� 1:�� ������ (IIHFW� RI� GLHWDU\� ELRVXSSOHPHQW
IHUPHQWHG� HDUWKZRUP� PLFUREHV� FRQVRUWLXP� LQRFXODQW� RQ� WKH� FDUFDVV� SURGXFWLRQ� DQG
FKROHVWHURO�EORRG�SURILOH�RI�%DOLQHVV�GXFN��$JULF�$QLP�6FL� ������

6WHHO�5*'��7RUULH -+��������3ULQFLSOHV�DQG�SURFHGXUHV�RI� VWDWLVWLFV�D ELRPHWULFDO DSSURDFK�
/RQGRQ�

',6&866,21

4XHVWLRQ

:K\�ZHUH�WKH UHVXOWV QRW�VLJQLILFDQWO\�GLIIHUHQW"

$QVZHU

3HUKDSV��LW�ZDV�EHFDXVH��WKH�UDWLRQ�ZDV�IRUPXODWHG�LQ�EDODQFHG�QXWULHQW�


