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3HUWXPEXKDQ� VDPSDK� GDUL� WDKXQ� NH� WDKXQ� PHUXSDNDQ� VDWX� GDUL� VHNLDQ�
SHUPDVDODKDQ�\DQJ�GLKDGDSL�ROHK�SHPHULQWDK�VDDW�LQL��-XPODK�PDQXVLD�\DQJ�WHUXV�
PHQLQJNDW� GLEDUHQJL� GHQJDQ� PHQLQJNDWQ\D� EHUEDJDL� NHEXWXKDQ� \DQJ� EHUDNLEDW�
SDGD� PHQLQJNDWQ\D� MXPODK� VDPSDK� \DQJ� PHQXPSXN� GL� EHUEDJDL� WHPSDW�
SHPEXDQJDQ�VDPSDK��6DPSDK�SODVWLN�PHQMDGL�PDVDODK�\DQJ�EHVDU�NDUHQD�ZDNWX�
SHUXUDLDQ�VDQJDW�ODPEDW�KLQJJD�UDWXVDQ�WDKXQ��6HPHQWDUD�LWX�SHQLQJNDWDQ�SRSXODVL�
PDQXVLD�MXJD�EHUGDPSDN�SDGD�SHQLQJNDWDQ�NHEXWXKDQ�HQHUJL�\DQJ�VDDW�LQL�EDQ\DN�
GLSHQXKL�GDUL�EDKDQ�EDKDU�IRVLO��'HQJDQ�PHQXUXQQ\D�EHUEDJDL�FDGDQJDQ�PLJDV�GDQ�
EDWXEDUD� PHPEDZD� NHNKDZDWLUDQ� DGDQ\D� NULVLV� HQHUJL� GL� PDVD� GHSDQ� VHKLQJJD�
GLSHUOXNDQ�VXPEHU�VXPEHU�HQHUJL�EDUX��

3LUROLVLV�PHUXSDNDQ�VHEXDK�SURVHV�GHNRPSRVLVL�NLPLD�\DQJ�GLODNXNDQ�XQWXN�
PHQGDSDWNDQ�SURGXN�EHUXSD�SDGDWDQ�GDQ�FDLUDQ�\DQJ�ND\D�DNDQ�NDUERQ�GDUL�VHEXDK�
PDWHUL�RUJDQLN��3LUROLVLV�\DQJ�GLODNXNDQ�WHUKDGDS�VDWX�NLORJUDP�FDPSXUDQ�VDPSDK�
SODVWLN� EHUEDKDQ� SRO\HWK\OHQH� WHUHSKWKDODWH�� KLJK�GHQVLW\� SRO\HWK\OHQH�� GDQ
SRO\SURS\OHQH�PHQJKDVLONDQ�SURGXN�PLQ\DN�PHQFDSDL�����PO��+DVLO�HNVSHULPHQ�
PHQXQMXNNDQ� EDKZD� PLQ\DN� SHUWDPD� NDOL� GLSURGXNVL� SDGD� WHPSHUDWXU� ����&��
'DODP� SHQHOLWLDQ� LQL� MXJD� GLGDSDWNDQ� NHVLPSXODQ� EDKZD� WHPSHUDWXU� PHPLOLNL�
SHUDQDQ�GDODP�SURGXNVL�PLQ\DN�\DQJ�PDQD�SDGD� UHQWDQJ� WHPSHUDWXU� WHPSHUDWXU�
PXODL� ����&� KLQJJD� ����&� NHQDLNDQ� WHPSHUDWXU�PHQ\HEDENDQ� DGDQ\D� NHQDLNDQ�
SURGXNVL�PLQ\DN��
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1RZDGD\V�KLJK�UDWH�RI�ZDVWH��SURGXFWLRQ�LV�RQH�RI�WKH�ELJJHVW�JRYHUQPHQW¶V�
HQYLURQPHQWDO�SUREOHP�WKDW�KDYH�WR�EH�VROYHG��3RSXODWLRQ�JURZWK�DQG�LQFUHDVH�RI�
QHHGV�PDNH�WRQV�RI�ZDVWH�SLOH�XS�DW�OD\VWDOOV��3ODVWLF�ZDVWH�EHFRPH�WKH�ELJJHVW�WKUHDW�
RI�WKLV�SUREOHP�EHFDXVH�LWV�GHFRPSRVLWLRQ�UDWH�LV�YHU\�VORZO\�XS�WR�KXQGUHGV�\HDUV��
0HDQZKLOH� LQFUHDVH�RI�HQHUJ\�GHPDQG�DV� UHVXOW�RI�SRSXODWLRQ�JURZWK�DOVR�EULQJ�
DQRWKHU�SUREOHP�EHFDXVH�PDMRULW\�RI�WKLV�GHPDQG�IXOILOOHG�E\�IRVVLO�HQHUJ\�OLNH�FRDO�
DQG�RLO��7KHUH�DUH�VRPH�FRQFHUQ�DERXW�WKLV�SUREOHP�EHFDXVH�RI�WKH�UHGXFWLRQ�RI�RLO�
DQG�FRDO�UHVHUYHV�VR�LW¶V�LPSRUWDQW�WR�EULQJ�DQRWKHU�VRXUFH�RI�QHZ�HQHUJ\���

3\URO\VLV� LV�D�FKHPLFDO�GHFRPSRVLWLRQ�SURFHVV� WR�H[WUDFW�VROLG�DQG� OLTXLG�
FDUERQ�ULFK�SURGXFW�IURP�RUJDQLF�PDWWHU��3\URO\VLV�RI�D�NLORJUDP�ZDVWH�SODVWLF�LQ�D�
KRPHPDGH�� PDLQO\� FRPSULVLQJ� RI� SRO\HWK\OHQH� WHUHSKWKDODWH�� KLJK�GHQVLW\�
SRO\HWK\OHQH��DQG�SRO\SURS\OHQH�JHQHUDWH�XS�WR�����PO�RI�RLO�SURGXFW��([SHULPHQW�
UHVXOW�LQ�WKLV�UHVHDUFK�VKRZV�WKDW�RLO�SURGXFW�LV�LQLWLDOO\�JHQHUDWHG�DW�����&��7KLV�
UHVHDUFK� DOVR� VKRZV� WKDW DQ� LQFUHDVH� LQ� RLO� SURGXFW� RQ� LQFUHDVH� RI� WHPSHUDWXUH�
EHWZHHQ�����&�WR�����&��
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