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3HQJDQWDU

%HUGDVDUNDQ�FDWDWDQ�VHMDUDK��KRPR�VDSLHQV

WHODK�KLGXS�GL�EXPL�VHODPD�UDWXVDQ�DEDG��0HUHND

WHODK�PHQJKDELVNDQ� ULEXDQ� WDKXQ� GHQJDQ� FDUD

KLGXS�EHUSLQGDK�SLQGDK�GDUL�VDWX�WHPSDW�NH�WHPSDW

ODLQ� GHQJDQ� KDQ\D�PHQJJXQDNDQ� SHUDODWDQ� \J

VDQJDW� VHGHUKDQD�� 'DODP� NDLWDQQ\D� GHQJDQ

SHQJJXQDDQ�WHNQRORJL��PHQXUXW�:LQVWRQ��������

DGD�WLJD�UHYROXVL�WHNQRORJL�\J�PHPLOLNL�GDPSDN

\DQJ�VDQJDW�SHQWLQJ�GDODP�NHKLGXSDQ�PDQXVLD�

3HUWDPD�DGDODK�UHYROXVL�SHUWDQLDQ�SDGD�VHNLWDU�����

60�� 3DGD�PDVD� LWX� QHQHN� PR\DQJ� NLWD�PXODL

PHQHWDS�GL�VXDWX�WHPSDW�GDQ�PXODL�PHQJKDVLONDQ

SHUDGDEDQ� \DQJ� GLGDVDUNDQ� SDGD� HNRQRPL

DJULNXOWXUDO��<DQJ�NHGXD���UHYROXVL�LQGXVWUL�\DQJ

WHUMDGL�VHNLWDU�DEDG�NH����GL�(URSD��3DGD�PDVD�LWX�

WHQDJD�RWRW�GLJDQWLNDQ�ROHK�WHQDJD�PHVLQ�XDS�\J

GLKDVLONDQ�GDUL�KDVLO�SHPEDNDUDQ�EDWXEDUD�GDQ

NHPXGLDQ� GHQJDQ� PHQJXQDNDQ� EDKDQ� EDNDU

PLQ\DN��5HYROXVL� LQGXVWUL� LQL� PHQJDNLEDWNDQ

WHUMDGLQ\D� SHUJHVHUDQ� VWUXNWXU�PDV\DUDNDW� GDUL

PDV\DUDNDW�DJULNXOWXU�NH�PDV\DUDNDW�LQGXVWUL�\J

EHUODQGDVNDQ�HNRQRPL�LQGXVWUL��<DQJ�NHWLJD�DGDODK

UHYROXVL�LQIRUPDVL��GLPXODL�SDGD�VHNLWDU�DNKLU�DEDG

NH�����6HNDUDQJ�LQL��LQIRUPDVL�GLDQJJDS�VHEDJDL

NRPRGLWDV�XWDPD��PHQJJDQWLNDQ�SURGXN�SURGXN

LQGXVWUL�

5HYROXVL�UHYROXVL� \DQJ� GLJHUDNNDQ� ROHK

WHNQRORJL�LQL�PHPLOLNL�GDPSDN�\J�VDQJDW�EHVDU�SDGD

VWUXNWXU� PDV\DUDNDW�� .HPXQFXODQ�PDV\DUDNDW

DJULNXOWXU�� LQGXVWUL�� GDQ� WHUDNKLU� LQIRUPDVL�

PHUXSDNDQ�EXNWL�\DQJ�WDN�WHUEDQWDKNDQ�GDUL�NODLP

EDKZD� WHNQRORJL�PHPSHQJDUXKL� SHUXEDKDQ�

SHUXEDKDQ� EHVDU� GDODP� NHKLGXSDQ� VRVLDO

NHPDV\DUDNDWDQ��0DV\DUDNDW�PDV\DUDNDW� LQL

GLDQJJDS�VHEDJDL�NRQVHNXHQVL�ORJLV�GDUL�LQRYDVL�

LQRYDVL�WHNQRORJL�\J�PHQGDKXOXLQ\D�

,QRYDVL�LQRYDVL� WHNQRORJL� � GDODP� ELGDQJ

NRPXQLNDVL� MXJD� WHODK�PHPEDZD� SHUXEDKDQ

PDV\DUDNDW��3HQHPXDQ�PHVLQ�FHWDN�SDGD�DEDG�NH�

���� PLVDOQ\D�� WHODK� PHQMDGLNDQ� DNVHV� NH

SHQJHWDKXDQ� PHQMDGL� OHELK� WHUEXND� EDJL

'HWHUPLQLVPH�7HNQRORJL

GDODP�7HNQRORJL�.RPXQLNDVL�GDQ�,QIRUPDVL

$%675$&7

7HFKQRORJLFDO�GHWHUPLQLVP��DV�WKH�UHVXOW�RI�WHFKQRORJ\�LQQRYDWLRQ��UDLVHG�D�FRQVWDQW�GHEDWH

DPRQJ�VFKRODUV�FRQFHUQLQJ�LWV�SRVLWLRQ�WRZDUG�WKH�VRFLHW\��ZKHWKHU�LW�ZDV�FDXVHG�E\�WKH�VRFLHW\�

RU�WKH�HIIHFW�RI�VRFLDO�FKDQJH��7KLV�GHEDWH��LQ�WKH�HQG��SURGXFHG�WZR�NLQGV�RI�SDUW\��WKRVH�ZKR

VXSSRUW�WHFKQRORJ\��DQG�WKRVH�ZKR�DJDLQVW�LW��ERWK�WKH�RSWLPLVWV�RU�WKH�SHVVLPLVW�RQH��7KRVH�ZKR

DJDLQVW�WHFKQRORJ\�EHOLHYHG�WKDW�WHFKQRORJ\�LQ�QR�RWKHU�ZD\�ZDV�FUHDWHG�E\�VRFLHW\��7KH

VXSSRUWHU��UHYHUVHO\��VWURQJO\�EHOLHYHG�WKDW�WHFKQRORJ\�VKDSHG�VRFLHW\��HYHQ�GHWHUPLQH�WKH�IXWXUH�

%RWK�SDUW\�EHOLHYHG�WKHUH�LV�LQWHUSOD\�EHWZHHQ�WHFKQRORJ\�DQG�VRFLHW\�

.DWD�NXQFL��GHWHUPLQLVPH�WHNQRORJL��WHNQRORJL��PDV\DUDNDW

7HJXK�5DWPDQWR
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PDV\DUDNDW�XPXP��\DQJ�VHEHOXPQ\D�KDQ\D�GLNXDVL

ROHK�VHNHORPSRN�NHFLO�HOLW�DQJJRWD�PDV\DUDNDW�

'DPSDN� GDUL� SHQ\HEDUDQ� SHQJHWDKXDQ� \DQJ

PHOXDV�LQL�GDSDW�GLOLKDW�EHEHUDSD�DEDG�NHPXGLDQ�

\DLWX�PXQFXOQ\D� UHYROXVL� LQGXVWUL� \DQJ� VHFDUD

GUDPDWLV�WHODK�PHQJXEDK�VWUXNWXU�PDV\DUDNDW��GDUL

PDV\DUDNDW�SHUWDQLDQ�PHQMDGL�PDV\DUDNDW�LQGXVWUL�

3HQHPXDQ� WHOHJUDS� WHODK�PHQJXEDK� NHFHSDWDQ

SHQJLULPDQ�GDQ�SHQ\HEDUDQ�EHULWD��5DGLR��WHOHYLVL�

GDQ� NRPSXWHU�� WHODK�PHQJXEDK�ZDMDK� GXQLD�

0HQXUXW�.HUQ�\DQJ�GLNXWLS�ROHK�&RRSHU�����������

���� ³«� WKH� ILUVW� FRPPXQLFDWLRQ� WHFKQRORJLHV�

QHZVSDSHU�� WHOHSKRQHV� DQG� WHOHJUDSKV�� DOORZHG

D�JUHDWHU�VHQVH�RI�VLPXOWDQHLW\��ZKHUH�D�VHQVH�RI

WKH�JOREDO�ILUVW�EHFRPH�DSSDUHQW��7KH�VHQVH�RI�WKH

SUHVHQW� ZDV� WKLFNHQHG�ZKHQ� ODUJH� QXPEHU� RI

SHRSOH� IHOW� WKH\� ZHUH� H[SHULHQFLQJ� WKH� VDPH

HYHQWV�´

7HNQRORJL�NRPXQLNDVL�PHPLOLNL�GDPSDN�SDGD

KRPRJHQLWDV�SHQJHWDKXDQ�GDQ�UDVD�µNHGXQLDDQ¶

�ZRUOGQHVV�� \DQJ� PHUXSDNDQ� UXK� JOREDOLVDVL�

6HNDUDQJ�LQL��KDPSLU�VHWLDS�RUDQJ�PHQ\DGDUL�EDKZD

PHUHND�WLQJJDO�GL�GXQLD�\DQJ�VDPD��GL�PDQD�WHOH�

YLVH��UDGLR��PHGLD�FHWDN��GDQ�LQWHUQHW��EHUIXQJVL

VHEDJDL�µMHQGHOD�GXQLD�¶�'XQLD�NLQL�WHODK�PHQMDGL

VHEXDK� µNDPSXQJ�GXQLD¶� GL�PDQD� VHWLDS� RUDQJ

GDSDW� VDOLQJ� PHQJHQDO� PHODOXL� WHNQRORJL

NRPXQLNDVL�

0HQXUXW�&RRSHU����������������,Q�RWKHU�ZRUGV�

WKH�TXDQWLWDWLYH�FKDQJH�LQ�WHFKQRORJLFDO�PHGLD�

WLRQ�DOVR�HQWDLOV�D�TXDOLWDWLYH�FKDQJH��,I��ZLWKLQ

PRGHUQLW\��WKH�EURDGFDVW�QHZV�RI�WKH�ZRUOG�PDGH

DQ� LPSDFW� RQ� ORFDO�FRPPXQLW\�� WKHQ� WKH� VRFLDO

IRUPDWLRQ�UHPDLQHG�ODUJHO\�FRQVWLWXWHG�ZLWKLQ�D

OHVV�DEVWUDFW�PRGDOLW\�WKDQ�WKDW�JRYHUQHG�E\�H[�

WHQGHG�PHGLD� UHODWLRQV��:LWKLQ�� SRVWPRGHUQLW\�

KRZHYHU��WKH�LQFUHDVH�LQ�PHGLD�DQG�FRPPXQLFD�

WLRQ� WHFKQRORJLHV�PHDQV� WKDW�VRFLDO� LQWHJUDWLRQ

LV�LQFUHDVLQJO\�FDUULHG�RXW�DW�OHYHO�RI�GLVHPERG�

LHG�H[WHQGHG�OHVV�FRQFUHWH�PRGDOLWLHV�

'LVNXVL�VHSXWDU�KXEXQJDQ�DQWDUD�WHNQRORJL

GDQ�PDV\DUDNDW��NKXVXVQ\D�WHNQRORJL�LQIRUPDVL

GDQ� NRPXQLNDVL�� WHODK� PHQMDGL�ZDFDQD� \DQJ

PHQJXQGDQJ�SDUD�SDNDU�GDUL�EHUEDJDL�GLVLSOLQ�LOPX

XQWXN� WHUOLEDW� GL� GDODPQ\D��7HPD� SRNRN� GDUL

SHUGHEDWDQ� LQL� DGDODK� DSD� \DQJ� PHUXSDNDQ

SHQJJHUDN� XWDPD� VHEXDK� SHUXDEDKDQ� VRVLDO�

7HNQRORJL�DWDX�PDV\DUDNDW��0HUHND�\DQJ�PH\DNLQL

WHNQRORJL� VHEDJDL� SHQJJHUDN� SHUXEDKDQ� ELVD

GLNDWHJRULNDQ�VHEDJDL�SHQGXNXQJ�GHWHUPLQLVPH

WHNQRORJL� GHQJDQ� GHWHUPLQLVPH�PHGLD� VHEDJDL

YDULDQ�XWDPDQ\D�

'L� VLVL� ODLQ��PHUHND� \DQJ�PH\DNLQL� EDKZD

PDV\DUDNDWODK�\DQJ�SHQJJHUDN�XWDPD�SHUXEDKDQ�

PHQRODN�JDJDVDQ�GHWHUPLQLVPH�WHNQRORJL��7XOLVDQ

LQL� DNDQ� PHPEDKDV� GHWHUPLQLVPH� WHNQRORJL�

NKXVXVQ\D� GDODP� ELGDQJ� NRPXQLNDVL� GDQ

LQIRUPDVL��VHEDJDL�VDODK�VDWX�PD]KDE�SHPLNLUDQ�\J

FXNXS�WHUNHQDO�

'LVNXVL� 6HSXWDU� 'HWHUPLQLVPH

7HNQRORJL

'HWHUPLQLVPH�WHNKQRORJLV�DGDODK�WXUXQDQ�GDUL

GHWHUPLQLVPH��6HFDUD� JDULV�EHVDU��PHUHND�\DQJ

PHQHQWDQJ�GHWHUPLQLVPH�WHNQRORJL��VHFDUD�WHRUHWLV�

GDSDW�GLNDWHJRULNDQ�VHEDJDL�NDXP�µVRFLDO�FRQVWUXF�

WLRQ�¶�0HUHND�FHQGHUXQJ�PHOLKDW�WHNQRORJL�GDUL

VXGXW�SDQGDQJ�PDWHULDO�VHPDWD��7HNQRORJL�KDQ\D

GLOLKDW�VHEDJDL�DODW�DWDX�PHVLQ��7HNQRORJL��EDJL

PHUHND�� WLGDN� OHELK� GDUL� � VHNDGDU�PHVLQ� \DQJ

SHQJJXQDDQQ\D�GLWHQWXNDQ�ROHK�PDQXVLD��0HUHND

PHQHPSDWNDQ�PDQXVLD� VHEDJDL� DNWRU� XWDPD� GL

GDODP� SHUXEDKDQ� VRVLDO�� 0HUHND� FHQGHUXQJ

PH\DNLQL�EDKZD�URGD�VHMDUDK�WLGDN�GLJHUDNNDQ�ROHK

PHVLQ��WHWDSL�GLJHUDNNDQ�ROHK�RUDQJ�RUDQJ�EHVDU�

\DQJ�PHPLOLNL��NKDULVPD�SHQJDUXK�\DQJ�EHVDU�SDGD

PDV\DUDNDW�OXDV�

'L�VLVL� ODLQ��DGD�VXGXW�SDQGDQJ�\DQJ�VDPD

VHNDOL�EHUEHGD��\DLWX�GHWHUPLQLVPH�WHNQRORJL��3DUD

SHQGXNXQJ� GHWHUPLQLVPH� WHNQRORJL� PH\DNLQL

EDKZD�WHNQRORJL��EDLN�VHFDUD�ODQJVXQJ�PDXSXQ

WLGDN�ODQJVXQJ��PHUXSDNDQ�SHQJJHUDN�XWDPD�URGD

SHUXEDKDQ� VRVLDO�� %DLN� GLDNXL� DWDX� SXQ� WLGDN�

WHNQRORJL� PHPLOLNL� NDLWDQ� \DQJ� HUDW� GHQJDQ

PDV\DUDNDW��6HFDUD�WHRUHWLV��PHUHND�\DQJ�PH\DNLQL

GHWHUPLQLVPH� WHNQRORJL� GDSDW� GLNHORPSRNNDQ

PHQMDGL�NDXP�RSWLPLV�GDQ�SHVLPLV�

'L�VDPSLQJ�GXD�VXGXW�SDQGDQJ�LQL��)HHQEHUJ

�������PHQ\HEXWNDQ��GXD�WHRUL�WHQWDQJ�WHNQRORJL�

\DLWX�LQVWUXPHQWDO�GDQ�VXEVWDQWLI��7HRUL�LQVWUXPHQ�

WDO�PHPLOLNL�GDVDU�SHPLNLUDQ�EDKZD�WHNQRORJL�DGDODK
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GLNHPEDQJNDQ�ROHK�SDUD�MHQLXV�VHSHUWL��(GLVRQ��EHOO�

DWDX� 0DUFRQL�� 6HNDUDQJ� LQL� � WHNQRORJL

GLNHPEDQJNDQ�ROHK�SDUD�SHQHOLWL�GL�ODERUDWRULXP�

3DGD�LQWLQ\D��NDXP�SHQHQWDQJ�GHWHUPLQLVPH

WHNQRORJL�LQL�PH\DNLQL�EDKZD�WHNQRORJL�DGDODK�KDVLO

UHND\DVD� PDV\DUDNDW�� ROHK� NDUHQD� LWX�

PDV\DUDNDWODK�\DQJ�PHQMDGL�SHQHQWX�WHNQRORJL�

.RPSXWHU��PLVDOQ\D�� KDQ\DODK� NRPELQDVL� GDUL

SODVWLN��ORJDP��GDQ�SHUDODWDQ�HOHNWURQLN��7LGDN�DGD

\DQJ�GDSDW�GLODNXNDQ�ROHK�NRPSXWHU��7DQSD�VRIW�

ZDUH��NRPSXWHU�KDQ\DODK�VHEXDK�DODW�DQHK�\DQJ

WHUOHWDN�GL�DWDV�PHMD�GL�XMXQJ�NDPDU��3HUWDQ\DDQQ\D

DGDODK�VLDSD�\DQJ�PHPEXDW�FRPSXWHU�GDQ� MXJD

VRIWZDUH�Q\D��3DGD�LQWLQ\D��PDV\DUDNDW�PHPLOLNL

SHUDQDQ�\DQJ�OHELK�GRPLQDQ�NHWLPEDQJ�WHNQRORJL�

3HQGXNXQJ�'HWHUPLQLVPH�7HNQRORJL

'L�VLVL��ODLQ��SDUD�SHQGXNXQJ�GHWHUPLQLVPH

WHNQRORJL� \DQJ� VHFDUD� WHRUHWLV� GDSDW

GLNHORPSRNNDQ�NH�GDODP�GXD�DOLUDQ�XWDPD��\DLWX

PHUHND� \DQJ� RSWLPLV� GDQ� SHVLPLV��0HVNLSXQ

GHPLNLDQ�� NHGXDQ\D�PH\DNLQL� EDKZD� WHNQRORJL

GDSDW�PHQJXEDK�PDV\DUDNDW��%DKNDQ�SDGD�WLWLN

WHUWHQWX� GDSDW� PHQHQWXNDQ� PDVD� GHSDQ

PDV\DUDNDW��0HQXUXW�0HVWKHQH� SHQGDSDW� \DQJ

RSWLPLVWLV� WHUKDGDS� WHNQRORJL� LQL� GDSDW� GLODFDN

KLQJJD�NH�RSWLPLVPH�LOPX�SHQJHWDKXDQ�SDGD�DEDG

NH����� /HELK� ODQMXW� 0HVWKHQH� ������� ���

PHQJDWDNDQ��³7KLV�YLHZ�KDV�LWV�PRGHUQ�RULJLQV�LQ

WKH�%DFRQLDQ�FRQFHSWLRQ�RI�NQRZOHGJH�DV�SRZHU�

LQ� WKH�VRFLDO�SKLORVRSKLHV�VXFK�QLQHWHHQWK�FHQ�

WXU\�WKLQNHUV�DV�6DLQW�6LPRQ�DQG�$XJXVW�&RPWH�´

µDODW¶� \DQJ� VHQDQWLDVD� VLDS� XQWXN� PHOD\DQL

NHSHQWLQJDQ� SHPDNDLQ\D�� VHGDQJNDQ� WHRUL

VXEVWDQWLI�PHPLOLNL�NH\DNLQDQ�EDKZD�WHNQRORJL

EHUVLIDW�GLQDPLV�GDQ�PDPSX�PHQJXEDK�NHKLGXSDQ

VRVLDO�

6HFDUD� VHGHUKDQD� SHWD� GLVNXVL� VHSXWDU

GHWHUPLQLVPH�WHNQRORJL�GDSDW�GLJDPEDUNDQ�VHEDJDL

PDQD�EDJDQ���

3HWD�GLVNXVL�VHSXWDU�GHWHUPLQLVPH�WHNQRORJL

LQL�VHFDUD�VHGHUKDQD�GDSDW�GLJDPEDUNDQ�SDGD�WDEHO

GL�DWDV��7DEHO�LQL�PHPLOLNL�HPSDW�UXDQJ�\DQJ�GLVHEXW

NXDGUDQ��.XDGUDQ�,�GDQ�,,�\DQJ�WHUOHWDN�GL�DWDV

VXPEX� ;�� PHQXQMXNNDQ� VLNDS� PHQGXNXQJ

NH\DNLQDQ� GHWHUPLQLVPH� WHNQRORJL�� VHGDQJNDQ

NXDGUDQ�,,,�GDQ�,9�\DQJ�WHUOHWDN�GL�EDZDK�VXPEX

;�� PHQXQMXNNDQ� VLNDS� \DQJ� PHQHQWDQJ

GHWHUPLQLVPH�WHNQRORJL��6HPHQWDUD�LWX��NXDGUDQ�,

GDQ�,9�PHQXQMXNNDQ�VLNDS�\DQJ�SHVLPLV�WHUKDGDS

WHNQRORJL�� VHGDQJNDQ� NXDGUDQ� ,,� GDQ� ,,,

PHQXQMXNNDQ�VLNDS�RSWLPLV�

.HEHUDWDQ� WHUKDGDS� 'HWHUPLQLVPH

7HNQRORJL

0HUHND� \DQJ� PHQHQWDQJ� GHWHUPLQLVPH

WHNQRORJL�PHQJDMXNDQ�DUJXPHQ�EDKZD�WHNQRORJL

DGDODK�SURGXN�NXOWXUDO�GDQ�VRVLDO�PDV\DUDNDW��ROHK

NDUHQD�LWX�WHNQRORJL�GLFLSWDNDQ�XQWXN�PHPHQXKL

NHEXWXKDQ�PDQXVLD��7LGDN� DGD� WHNQRORJL� \DQJ

WHUFLSWD�VHFDUD�WLGDN�VHQJDMD��7HNQRORJL�GLFLSWDNDQ

GHQJDQ�WXMXDQ�XQWXN�PHQMDGLNDQ�KLGXS�\DQJ�OHELK

PXGDK�� Q\DPDQ�� GDQ� OHELK� EDLN�� 3DGD� DZDO

SHQFLSWDDQQ\D�� WHNQRORJL� GLU LQWLV� GDQ

�
%DJDQ���

6NHPD�'LVNVXVL�6HSXWDU��'HWHUPLQLVPH�7HNQRORJL������������
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VHGDQJNDQ� SDQGDQJDQ� PHUHND� \DQJ� SHVLPLV�

PDVLK�PHQXUXW�0HVWKHQH�������������³«�LV�KHLU

WR�WZR�GLIIHUHQW�WUDGLWLRQV��,W�LV�DNLQ�WR�KLVWRULFDO

µEDFN�WR�QDWXUH¶�DWWLWXGHV�WRZDUG�WKH�ZRUOG��VXFK

DV�ZH�DVVRFLDWH�ZLWK�-HDQ�-DFTXHV�5RXVVHDX�DQG

+HQU\�7KRUHDX��,W�DOVR�GHULYHV�IURP�WUDGLWLRQDO

VRFLDOLVW�FULWLTXHV�RI�WKH�DSSURSULDWLRQ�RI� WHFK�

QRORJ\�DV�FDSLWDO�´

6DWX�YDULDQ�GHWHUPLQLVPH�WHNQRORJL�DGDODK

GHWHUPLQLVPH�PHGLD� GDUL�0DUVKDOO� 0F/XKDQ

VHEDJDL�VDODK�VDWX�WRNRKQ\D��)UDVH�\DQJ�VDQJDW

WHUNHQDO�GDUL�0F/XKDQ�DGDODK�µWKH�PHGLXP�LV�WKH

PHVVVDJH¶ � � 0HGLD� \DQJ� GLJXQDNDQ� XQWXN

PHQ\DPSDLNDQ�SHVDQ��PHQXUXW�0F/XKDQ��EXNDQ

KDQ\D�VHNDGDU�DODW��WHWDSL�PHPLOLNL�SHUDQDQ�\DQJ

WHUWHQWX��0DV\DUDNDW�WLGDN�KDQ\D�GLSHQJDUXKL�ROHK

µLVL¶� WHWDSL� MXJD�GLSHQJDUXKL� ROHK� µPHGLD¶� \DQJ

GLJXQDNDQ��%XNX��PLVDOQ\D��PHPXQFXONDQ�GDPSDN

SROD�SLNLU�\DQJ�OLQLHU�GDQ�DQDOLWLV��%XNX�PHQJDMDUNDQ

FDUD�EHUSLNLU�OLQLHU�NDUHQD�LD�PHQGLGLN�PDV\DUDNDW

XQWXN� EHUSLNLU� VHDUDK� GDUL� NLUL� NH� NDQDQ� �DWDX

VHEDOLNQ\D��� GL� VDPSLQJ� LWX�� MXJD�PHQJDMDUNDQ

EHUSLNLU�DQDOLWLV��NDUHQD�EXNX� WHUEDJL�NH�GDODP

EHEHUDSD� EDE�� \DQJ� WLDS� EDEQ\D� WHUGLUL� GDUL

SDUDJUDI��\DQJ�WHUVXVXQ�GDUL�NDOLPDW��GDQ�NDOLPDW

LQL�WHUVXVXQ�GDUL�NDWD�NDWD��GDQ�NDWD�NDWD�WHUVXVXQ

GDUL�KXUXI�KXUXI��3HUXEDKDQ�SROD�SLNLU�LQL�\DQJ

µGLDMDUNDQ¶�ROHK�EXNX�LQL�WHODK�PHQJXEDK�VWUXNWXU

NRJQLWLI�PDV\DUDNDW�

6HQDGD� GHQJDQ� SHQGDSDW�0F/XKDQ�� ,QQLV

PH\DNLQL�EDKZD�PHGLD�PHPSXQ\DL�SHUDQDQ�\DQJ

SHQWLQJ�GL�GDODP�SHUXEDKDQ�PDV\DUDNDW��0HQXUXW

,QQLV��VHSHUWL�\DQJ�GLNXWLS�ROHK�*DOYLQ������������

³$�PHGLXP�RI�FRPPXQLFDWLRQ� KDV�DQ� LPSRUWDQW

LQIOXHQFH�RQ�WKH�GLVVHPLQDWLRQ�RI�NQRZOHGJH�RYHU

VSDFH�DQG�WLPH����$FFRUGLQJ�WR�LWV�FKDUDFWHULVWLFV�LW

PD\�EH�EHWWHU�VXLWHG�WR�WKH�GLVVHPLQDWLRQ�RI�NQRZO�

HGJH�RYHU�WLPH�WKDQ�RYHU�VSDFH��SDUWLFXODUO\�LI�WKH

PHGLXP�LV� KHDY\�DQG�GXUDEOH�DQG�QRW�VXLWHG� WR

WUDQVSRUWDWLRQ��RU�WR�WKH�GLVVHPLQDWLRQ�RI�NQRZO�

HGJH�RYHU�VSDFH�WKDQ�RYHU�WLPH��SDUWLFXODUO\�LI�WKH

PHGLXP�LV�OLJKW�DQG�HDVLO\�WUDQVSRUWHG��7KH�UHOD�

WLYH�HPSKDVLV�RQ�WLPH�RU�VSDFH�ZLOO�LPSO\�D�ELDV�RI

VLJQLILFDQFH�WR�WKH�FXOWXUH�LQ�ZKLFK�LW�LV�HPEHGGHG�´

0HGLD�� PHQXUXW� ,QQLV�� EXNDQODK� KDQ\D

VHNDGDU�DODW��.HKDGLUDQ�PHGLD�VHQGLUL�WHODK�PHPLOLNL

GDPSDN�SDGD� NHVHOXUXKDQ� SURVHV� SHQ\HEDUDQ

SHQJHWDKXDQ�DWDX�SHVDQ��7LDS�PHGLD�PHPLOLNL�ELDV

DWDV�UXDQJ�GDQ�ZDNWX��0HGLD�\DQJ�EHUEHGD�DNDQ

PHPLOLNL�GDPSDN�\DQJ�EHUEHGD�SXOD��+DO�LQL�NDUHQD�

EXNDQ�KDQ\D�LVL�VDMD�\DQJ�PHPLOLNL�ELDV��WHWDSL�MXJD

PHGLDQ\D��0HGLD\DQJ�WHULNDW�SDGD�UXDQJ��VSDFH�

ELQGHG��PHPXQFXONDQ�PDV\DUDNDW�\DQJ�PHPLOLNL

WUDGLVL� RUDO�� 6DODK� VDWX� FLUL� WUDGLVL� RUDO� DGDODK

KDGLUQ\D�NHORPSRN�NHFLO�PDV\DUDNDW�\DQJ�PHPLOLNL

KDN� LVWLPHZD�GDODP�PHQDIVLUNDQ� SHQJHWDKXDQ�

6HEDOLNQ\D�PHGLD�PHGLD�\DQJ�WHULNDW�SDGD�ZDNWX

�WLPH�ELQGHG��PHPLOLNL�GDPSDN�SDGD�PXQFXOQ\D

PDV\DUDNDW� \DQJ� FHQGHUXQJ� HJDOLWDULDQ� \DQJ

EHUDNDU�SDGD�EXGD\D�WXOLVDQ��3DGD�PDV\DUDNDW�LQL�

VHWLDS�RUDQJ�PHPLONL�KDN�\DQJ�VDPD�DWDV�DNVHV

WHUKDGDS�SHQJHWDKXDQ��VHKLQJJD�SDGD�PDV\DUDNDW

\DQJ�VHSHUWL�LQL��WLGDN�DNDQ�DGD�ODJL�NHODV�VRVLDO

NKXVXV�\DQJ�PHPLOLNL�KDN�VHEDJDL�VDWX�VDWXQ\D

SHQDIVLU� SHQJHWDKXDQ��/HELK� MDXK� ODJL�� *DOYLQ

���������������PHQ\HEXWNDQ�� ³:KHUHDV� SULQW

VROYHG� WKH� SUREOHP� RI� SURGXFLQJ� VWDQGDUGL]HG

FRPPXQLFDWLRQ�UDSLGO\�DQG�LQ�VXIILFLHQW�TXDQWL�

WLHV�WR�DGPLQLVWHU�ODUJH�DUHDV��WKH�GHYHORSPHQW�RI

HOHFWURQLF� FRPPXQLFDWLRQ� ±�EHJLQQLQJ�ZLWK� WH�

OHJUDSK\�DQG�PRYLQJ�IURP�UDGLR�WR�WHOHYLVLRQ�±

VROYHG�VLPXOWDQHRXVO\�WKH�SUREOHPV�RI�UDSLG�SUR�

GXFWLRQ�DQG�GLVWULEXWLRQ�´

7HNQRORJL�GDQ�DWDX�PHGLD�WLGDN�ODJL�KDQ\D

VHNDGDU�DODW��,D�PHPLOLNL�SHUDQDQ�\DQJ�SHQWLQJ�\DQJ

WDN�GDSDW�GLDEDLNDQ��.HSXWXVDQ�XQWXN�PHPLOLK

PHGLD�WHUWHQWX�DNDQ�EHUXMXQJ�SDGD�GDPSDN�DSD

\DQJ� DNDQ� WLPEXO��0F/XKDQ� EHQDU� NHWLND� LD

PHQJDWDNDQ�µWKH�PHGLXP�LV�WKH�PHVVDJH¶�

'HWHUPLQLVPH�PHGLD�PHPLOLNL� FLUL�� VHSHUWL

GLNXWLS�GDUL�'DYH¶V�3DJH�IRU�7HFKQRORJLFDO�DQG

0HGLD�'HWHUPLQVLP��VHEDJDL�EHULNXW��

��� 0HGLD�GHVWUR\�WLPH�DQG�VSDFH�

��� 7KH�PHGLXP�LV�WKH�PHVVDJH�

��� 7R�FUHDWH�D�QHZ�PHGLXP��WKH�ROG�RQH�KDV�WR�JR�

��� :KDWHYHU�PHGLD�LV�SUHGRPLQDQW��WKHQ�WKDW�LV

ZKDW�WKH�SHRSOH�ZLOO�EH�

��� 7KHUH� H[LVWV� D� GULYH� WRZDUG� HIILFLHQF\� DQG

VSHHG

��� &KLOGKRRG�LV�JRLQJ��GLVDSSHDUDQFH�WKH�OLPLW

EHWZHHQ�FKLOGKRRG�DQG�DGXOW��
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0HVNLSXQ�GHPLNLDQ��DGD�EHEHUDSD�NULWLNXV

\DQJ� VHSHQGDSDW� GHQJDQ� DUJXPHQ�0F/XKDQ

WHQWDQJ�GHWHUPLQLVPH�PHGLD��6DODK�VDWXQ\D�DGDODK

(YDQV��������\DQJ�PHQJDWDNDQ�
0DUVKDO�0F/XKDQ�DQG�1HLO�3RVWPDQ�DUH�TXLFN�WR

SURPRWH�WKH�LGHD�WKDW�SULQW�DOORZV�ORJLFDO�DQG�DQD�

O\WLFDO�WKLQNLQJ�WR�RFFXU�´�)XUWKHUPRUH�KH�VD\V��³

,W�LV�VDIH�WR�DVVXPH�WKDW�SULQWLQJ�PDNHV�NQRZOHGJH

DFFHVVLEOH�WR�DOO��DOWKRXJK�LW�QHHGV�WR�EH�DFFRPSD�

QLHG�ZLWK�QHFHVVDU\�FXOWXUDO�DQG�SROLWLFDO�FRQGL�

WLRQV�PDNLQJ� OLWHUDF\� FRPSXOVRU\� IRU�DOO��+RZ�

HYHU��WKLV�GRHV�QRW�QHFHVVDULO\�OHDG�WR�VRFLHW\�WKDW�LV

PXFK�PRUH�NQRZOHGJHDEOH�WKDQ�RQH�WKDW�XVHV�RUDO

FRPPXQLFDWLRQ�DV�LWV�IRXQGDWLRQ�

$QDOLVLV

%LPEHU��������PHQ\HEXWNDQ�DGDQ\D�WLJD�ZDMDK

GHWHUPLQLVPH�WHNQRORJL������QRUPDWLI������DNLEDW�

\DQJ�WDN�GLLQJLQNDQ�� GDQ� ���� QRPRORJLV�

3DQGDQJDQ�QRUPDWLI�PH\DNLQL�EDKZD�WHNQRORJL

DGDODK�SURGXN�LQWHOHN�PDV\DUDNDW��GDQ�ROHK�NDUHQD

LWX��WHNQRORJL�PHPLOLNL�SHUDQDQ�\DQJ�SHQWLQJ�GL

GDODP�PDV\DUDNDW�ELOD�PDNQD�NXOXWUDO�GDQ�SROLWLN

GLOHNDWNDQ�SDGDQ\D��3DQGDQJDQ�DNLEDW�\DQJ�WDN�

GLLQJLQNDQ�LQL�SHUFD\D�EDKZD�WHNQRORJL��VHWLGDNQ\D

SDGD� EHEHUDSD� EDJLDQQ\D�� EHUVLIDW� RWRQRP�

2WRQRPL�WHNQRORJL�LQL�EHUNDLWDQ�GHQJDQ�EHEHUDSD

DNLEDW� WHNQRORJL� \DQJ� WLGDN� GDSDW� GLUDPDONDQ

VHEHOXPQ\D�� 6HGDQJNDQ� SDQGDQJDQ� QRPRORJLV

PH\DNLQL� EDKZD�PDVD� GHSDQ� GLWHQWXNDQ� ROHK

SHUNHPEDQJDQ�WHNQRORJL�

+DQ\D� SDQGDQJDQ� QRPRORJLV� LQLODK� \DQJ

GDSDW�GLDQJJDS�VHEDJDL�GHWHUPLQLVPH�WHNQRORJL

\DQJ� VHEHQDUQ\D�� GDODP� DUWL� DGDQ\D� KXEXQJDQ

VHEDE�DNLEDW� DQWDUD� PDV\DUDNDW� GDQ� WHNQRORJL�

6HPHQWDUD�LWX��SDQGDQJDQ�QRUPDWLYH�GDQ�DNLEDW�

\DQJ�WDN�GLLQJLQNDQ�PH\DNLQL�EDKZD�WLGDN�DODVDQ

\DQJ�PHQFXNXSL�XQWXN�SHUFD\D�SDGD�KXEXQJDQ

VHEDE�DNLEDW�DQWDUD�WHNQQRORJL�GDQ�PDV\DUDNDW�

%DLN�PHUHND�\DQJ�PHQGXNXQJ�PDXSXQ�\DQJ

PHQHQWDQJ�GHWHUPLQLVPH�WHNQRORJL��EHQDU�NHWLND

PHUHND�PH\DNLQL�EDKZD�WHNQRORJL�DGDODK�SURGXN

PDV\DUDNDW��7HWDSL��PHUHND�EHUEHGD�GDODP�KDO�

VHMDXK� PDQD� WHNQRORJL� EHUNDLWDQ� GHQJDQ

PDV\DUDNDW��6HNDUDQJ��SHUWDQ\DDQQ\D�DGDODK�VLDSD

\DQJ�OHELK�EHUSHQJDUXK�WHUKDGDS�SHUXEDKDQ�VRVLDO�

WHNQRORJL��DWDX�PDV\DUDNDW�

+XJHV�������������PHPEHULNDQ�MDZDEDQ�\DQJ

PHQDULN�DWDV�SHUWDQ\DDQQ\D�LQL��'LD�PHQDZDUNDQ

NRQVHS��µPRPHQWXP�WHNQRORJL¶�GL�PDQD��³D�WHFK�

QRORJLFDO�V\VWHP�FDQ�EH�ERWK�D�FDXVH�DQG�DQ�HI�

IHFW��LW�FDQ�VKDSH�RU�EH�VKDSHG�E\�VRFLHW\��$V�WKH\

JURZ�ODUJHU�DQG�PRUH�FRPSOH[��V\VWHP�WHQG�WR�EH

PRUH� VKDSLQJ�RI� VRFLHW\�DQG� OHVV� VKDSHG�E\� LW�

7KHUHIRUH�� WKH�PRPHQWXP�RI�WHFKQRORJLFDO� V\V�

WHP�LV�D�FRQFHSW�WKDW�FDQ�EH�ORFDWHG�VRPHZKHUH

EHWZHHQ�WKH�SROHV�RI�WHFKQLFDO�GHWHUPLQLVP�DQG

VRFLDO�FRQVWUXFWLYLVP�´

6HGDQJNDQ�PHQXUXW�-KDOO\���������³7HFKQRO�

RJ\�LV�D�VRFLDO�FRQVWUXFW�DQG�VHUYHV�WKH�SUHYDLO�

LQJ�V\VWHP�RI�VRFLDO�SRZHU��WKRXJK�LW�RIWHQ�FRQ�

WULEXWHV�WR�FKDQJHV�LQ�WKH�RUJDQL]DWLRQ�DQG�GLV�

WULEXWLRQ�RI�WKDW�SRZHU�´

'DODP� NDLWDQ� GHQJDQ� NRQVHS� RWRQRPL

WHNQRORJL��&KDQGOHU��7HFKQRORJLFDO�RU�0HGLD�'H�

WHUPLQLVP��7HFKQRORJLFDO�$XWRQRP\��PHQJDWDNDQ�

³5DWKHU�WKDQ�DV�SURGXFW�RI�VRFLHW\�DQG�DQ�LQWH�

JUDO�SDUW�RI�LW��WHFKQRORJ\�LV�SUHVHQWHG�DV�DQ�LQ�

GHSHQGHQW��VHOI�FRQWUROOLQJ��VHOI�GHWHUPLQLQJ��VHOI�

JHQHUDWLQJ��VHOI�SURSHOOLQJ��VHOI�SHUSHWXDWLQJ�DQG

VHOI�H[SDQGLQJ�IRUFH��,W�LV�VHHQ�DV�RXW�RI�KXPDQ

FRQWURO��FKDQJLQJ�XQGHU�LWV�RZQ�PRPHQWXP�DQG¶

EOLQGO\¶�VKDSLQJ�VRFLHW\�´

/HELK�MDXK�ODJL��&KDQGOHU�EHUDUJXPHQ�EDKZD

7KRPDV�&DUO\OH��&KDUOHV�'LFNHQV��5DOSK�:DOGR

(PHUVRQ��1DWKDQLHO�+DZWKRUQH��+HQU\�7KRUHDX�

0DUN�7ZDLQ��+HQU\�$GDPV��-RKQ�5XVNLQ��:LOOLDP

0RUULV��*HRUJH�2UZHOO��.XUW�9RQQHJXW��WHUPDVXN

PHUHND�\DQJ�PHQJNKDZDWLUNDQ�GDPSDN�RWRQRPL

WHNQRORJL�

.HFHPDVDQ� PHUHND� WHUKDGDS� RWRQRPL

WHNQRORJL��VXOLW�XQWXN�GLSDKDPL�NDUHQD�WHNQRORJL

DGDODK� DVSHN� SUDNWLV� GDUL� � LOPX� SHQJHWDKXDQ�

6HGDQJNDQ� LOPX� SHQJHWDKXDQ� DGDODK� SULQVLS�

SULQVLS�XPXP�\DQJ�GLWXUXQNDQ�GDUL�KXNXP�DODP

PHODOXL�PHWRGH�LOPLDK��VHKLQJJD�VHFDUD�ULQJNDV

GDSDW� GLNDWDNDQ� EDKZD� WHNQRORJL� DGDODK

SHPDQIDDWDQ�KXNXP�DODP�EDJL�NHKLGLGXSDQ�VHKDUL�

KDUL��+DO� LQL� EHUDUWL� EDKZD� VHFDUD� RQWRORJLV�

WHNQRORJL�DGDODK�EHEDV�QLODL��NDUHQD�SDGD�GDVDUQ\D

LD�DGDODK�DVSHN�SUDNWLV�GDUL� LOPX�SHQJHWDKXDQ�

0HVNLSXQ� GHPLNLDQ�� GDUL� VXGXW� SDQGDQJ
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DNVLRORJLV��WHNQRORJL�WLGDNODK�EHEDV�QLODL�

0HQXUXW�&KDQGOHU��7HFKQRORJLFDO�RU�0HGLD

'HWHUPLQLVP��7HFKQRORJLFDO�1HXWUDOLW\��� � ³1HLO

3RVWPDQ� LQVLVWV� WKDW� WKH� XVHV�PDGH� WHFKQRORJ\

DUH�ODUJHO\�GHWHUPLQHG�E\�WKH�VWUXFWXUH�RI�WHFK�

QRORJ\�LWVHOI�´

/HELK� MDXK�&KDQGOHU�PHQJDWDNDQ� EDKZD

DUJXPHQ�3RVWPDQ�EDJL�ELDV�LGHRORJLV�PHGLD�DGDODK�

��� EHFDXVH�RI�WKH�V\PEROLF�IRUPV�LQ�ZKLFK�LQIRU�

PDWLRQ�LV�HQFRGHG��GLIIHUHQW�PHGLD�KDYH�GLI�

IHUHQW�LQWHOOHFWXDO�DQG�HPRWLRQDO�ELDVHV�

��� EHFDXVH�RI�WKH�DFFHVVLELOLW\�DQG�VSHHG�RI�WKHLU

LQIRUPDWLRQ�� GLIIHUHQW�PHGLD� KDYH� GLIIHUHQW

SROLWLFDO�ELDVHV�

��� EHFDXVH�RI�WKHLU�SK\VLFDO�IRUP��GLIIHUHQW�PH�

GLD�KDYH�GLIIHUHQW�VHQVRU\�ELDVHV�

��� EHFDXVH�RI�WKH�FRQGLWLRQ�LQ�ZKLFK�ZH�DWWHQG

WR�WKHP��GLIIHUHQW�PHGLD�KDYH�GLIIHUHQW�VRFLDO

ELDVHV�

��� EHFDXVH� RI� WKHLU� WHFKQLFDO� DQG� HFRQRPLHV

VWUXFWXUH��GLIIHUHQW�PHGLD�KDYH�GLIIHUHQW�FRQ�

WHQW�ELDVHV�

.HVLPSXODQ

8QWXN�PHQ\LPSXODQ� SHUGHEDWDQ� GL� VHNLWDU

GHWHUPLQLVPH�WHNQRORJL�LQL��SHQGDSDW�/LP�������

OD\DN�XQWXN�GLSHUKDWLNDQ��/LP�PHQJDWDNDQ��³%RWK

WHFKQRORJ\�DQG�FXOWXUH�LQYROYH�FRQWLQXRXV�SUR�

FHVV�RI�FKDQJH��DGDSWDWLRQ�DQG�DFFRPPRGDWLRQ

DQG�DUH�ERWK�V\PELRWLF�DQG�UHOLDQW�RQ�HDFK�RWKHU

IRU�WKH�VLPSOH�IDFW�WKDW�WKH�KXPDQ�IDFWRU�OLHV�EH�

KLQG� WKH� SURGXFWLRQ� DQG� FRQVXPSWLRQ� RI� WHFK�

QRORJ\��WKURXJK�FRPELQDWLRQ�RI�SHRSOH¶V�PRWLYD�

WLRQV��VNLOOV�DQG�FRPPXQLFDWLRQ�QHWZRUNV�´

/LP� EHQDU� NHWLND� LD�PHQJDWDNDQ� EDKZD

WHNQRORJL� GDQ� EXGD\D� VDOLQJ� EHUJDQWXQJ�

0HQJDEDLNDQ�VDODK�VDWXQ\D�DNDQ�PHQJKDVLONDQ

SHPDKDPDQ� \DQJ� NXUDQJ�PHPDGDL� WHUKDGDS

GHWHUPLQLVPH�WHNQRORJL�

3DGD� GDVDUQ\D�� NHVHQMDQJDQ� DQWDUD

SHQGXNXQJ� GDQ� SHQHQWDQJ� GHWHUPLQLVPH

WHNQRORJL� WLGDNODK� WHUODOX� OHEDU��0HUHND�PDVLK

EHUDGD� SDGD� SHUDKX� \DQJ� VDPD�� .HGXDQ\D

PHPSHUFD\DL� EDKZD� WHNQRORJL� GDQ�PDV\DUDNDW

VDOLQJ�PHPSHQJDUXKL��WHWDSL�PHUHND�EHUEHGD�GDODP

WLQJNDW�SHUXEDKDQ�\DQJ�GLKDVLONDQ�ROHK�WHNQRORJL�

'DQ�KXEXQJDQ�DQWDUD�WHNQRORJL�GDQ�PDV\DUDNDW

SDGD� WDWDUDQ� SUDNWLV� SDGD� GDVDUQ\D� OHELK

PHQ\HUXSDL�NRQWLQXP��'HWHUPLQLVPH� WHNQRORJL

EHUDGD�GL�GDODP�NRQWLQXP�LQL�

6HEDJDL� VHEXDK� SURGXN� LQWHOHNWXDO

PDV\DUDNDW��WHNQRORJL�GLEHQWXN�ROHK�PDV\DUDNDW�

WHWDSL� NHWLND� WHNQRORJL� LWX� WHODK� EHUNHPEDQJ�

PDV\DUDNDW�KDUXV�PHQ\HVXDLNDQ�GLULQ\D�WHUKDGDS

WHNQRORJL�WHUVHEXW��6HPHQWDUD�LWX��GDODP�NDLWDQ

DQWDUD� WHNQRORJL�GDQ�PDV\DUDNDW�3DQQDEQHFNHU

�������EHUSHQGDSDW���³7KHVH�UHODWLRQVKLSV�DUH�WRR

FRPSOH[�WR�EH�XQGHUVWRRG�VROHO\�DV�D�VHW�RI��FDXVHV

DQG�HIIHFWV�LQ�ZKLFK�WHFKQRORJ\�LV�WKH�VRXUFH�RI

WKH�FDXVHV�DQG�VRFLHW\�WKH�FRQWH[W�RI�LPSDFWV��7KH

LPPHGLDWH�WDVN�LV�QRW���KRZHYHU��WR�ILQG�D�VLQJOH

DOWHUQDWH�PHWDSKRU� EXW� WR� UHFRJQL]H� WKDW� WKHUH

DUH� GLIIHUHQW�ZD\V� RI�DSSURDFKLQJ� WKH� VWXG\� RI

WHFKQRORJ\�DQG�VRFLHW\�´

'DIWDU�3XVWDND

%LPEHU��%UXFH��������³7KUHH�)DFHV�RI�7HFKQRORJL�

FDO�'HWHUPLQLVP´�LQ�6PLWK��0HUULWW�5RH�DQG

0DU[��/HR��HGV��'RHV�7HFKQRORJ\�'ULYH�+LV�

WRU\��7KH�'LOHPPD�RI�7HFKQRORJLFDO�'HWHU�

PLQLVP��VHFRQG�SULQWLQJ��7KH�0,7�3UHVV��&DP�

EULGJH��0DVVDFKXVHWWV�

&KDQGOHU��'DQLHO�³7HFKQRORJLFDO�RU�0HGLD�'HWHU�

PLQLVP��7HFKQRORJLFDO�$XWRQRP\�´�YLHZHG���

0D\� ������ KWWS���ZZZ�DEHU�DF�XN�PHGLD�

'RFXPHQWV�WHFGHW�WGHW���KWPO�

&KDQGOHU��'DQLHO�µ7HFKQRORJLFDO�RU�0HGLD�'HWHU�

PLQLVP��7HFKQRORJLFDO�1HXWUDOLW\��YLHZHG���

0D\� ������ KWWS���ZZZ�DEHU�DF�XN�PHGLD�

'RFXPHQWV�WHFGHW�WGHW���KWPO�

&RRSHU��6LPRQ��������7HFKQRFXOWXUH�DQG�&ULWLFDO

7KHRU\�� ,Q� WKH� VHUYLFH� RI� WKH� PDFKLQH"�

5RXWOHGJH��/RQGRQ�

'DYH¶V�3DJH�IRU�WHFKQRORJLFDO�DQG�0HGLD�'HWHU�

PLQLVP� � YLHZHG� �� -XQH� ������ KWWS���

XVHUV�PDUVKDOO�HGX�aDQGHUV���GHWHUPLQLV�KWP
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(YDQV��'DQLHOD�/HVOH\��������³$�&ULWLFDO�([DPLQD�

WLRQ�RI�&ODLPV�&RQFHUQLQJ�7KH�µ,PSDFW¶�RI

3ULQW�´� KWWS���ZZZ�DEHU�DF�XN�PHGLD�6WX�

GHQWV�GOH�����KWPO�YLHZHG���-XQH������

)HHQEHUJ��$QGUHZ�F��������³)URP�(VVHQWLDOLVP�WR

&RQVWUXFWLYLVP��3KLORVRSK\�RI�7HFKQRORJ\�DW

WKH� &URVVURDGV�´� KWWS���ZZZ�

URKDQ�VGVX�HGX�IDFXOW\�IHHQEHUJ�WDON��KWPO

YLHZHG����0D\������

)HHQEHUJ���$QGUHZ��F��������³&ULWLFDO�7KHRU\�RI

7HFKQRORJ\�´� KWWS���ZZZ�URKDQ�VGVX�HGX�

IDFXOW\�IHHQEHUJ�&5,76$0��+70/��YLHZHG

���0D\������

*DOYLQ��0LFKDHO��������³9HFWRU\�LQ�7KH�*XOI��7HFK�

QRORJ\��&RPPXQLFDWLRQ�DQG�:DU�´�LQ�*UHHQ�

/HOLD�DQG�*XLQHU\��5RJHU��HGV��)UDPLQJ�7HFK�

QRORJ\��6RFLHW\��&KRLFH�DQG�&KDQJH��$OOHQ

	�8QZLQ��16:�

+XJKHV��7KRPDV�3���������³7HFKQRORJLFDO�0RPHQ�

WXP�´�LQ�6PLWK��0HUULWW�5RH�DQG�0DU[��/HR

�HGV��'RHV�7HFKQRORJ\�'ULYH�+LVWRU\��7KH

'LOHPPD�RI�7HFKQRORJLFDO�'HWHUPLQLVP��VHF�

RQG� SULQWLQJ��7KH�0,7�3UHVV�� &DPEULGJH�

0DVVDFKXVHWWV�

-KDOO\��6KXW��������³&RPPXQLFDWLRQ�DQG�WKH�PDWHUL�

DOLVW�FRQFHSWLRQ�RI�+LVWRU\��0DU[��,QQLV�DQG

WHFKQRORJ\´�&RQWLQXXP��7KH�$XVWUDOLDQ�-RXU�

QDO�RI�0HGLD�	�&XOWXUH��9RO������1R����������KWWS��
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