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:KDW�UROH�GRHV�ZULWLQJ�SOD\�LQ�DUFKDHRORJ\"�,W�ZDV�WKH�ÀUVW�TXHVWLRQ�WKDW�FURVVHG�P\�
PLQG��ZKHQ�,�VDZ�*UDKDP�&RQQDK·V�ERRN�:ULWLQJ�DERXW�$UFKDHRORJ\��,W�LV�D�YHU\�LQWULJX�
LQJ�TXHVWLRQ��ZKLFK�PDGH�PH�WKLQN�DERXW�KRZ�PXFK�DWWHQWLRQ�ZULWLQJ�KDV�EHHQ�SDLG�LQ�
WKH�FRQWH[W�RI�DUFKDHRORJ\��,Q�VRFLDO�DQG�FXOWXUDO�DQWKURSRORJ\�LW� LV�D�YHU\�SURPLQHQW�
WKHPH��D�ERRN�HGLWHG�E\�&OLIIRUG�DQG�0DUFXV�LQ������LV�DQ�H[DPSOH��DV�LQ�KXPDQLWDULDQ�
VFLHQFHV�LQ�JHQHUDO��%XW�LW�KDV�QRW�DOZD\V�EHHQ�VR��7KHUH�LV�D�FHUWDLQ�WXUQLQJ�SRLQW��ZKHQ�
ZULWLQJ�DQG� ODQJXDJH� LQ�JHQHUDO�EHFDPH�FHQWUDO�²�D� OLQJXLVWLF� WXUQ��$FFRUGLQJ� WR� WKH�
PRVW�FRPPRQ�GHÀQLWLRQ�D�OLQJXLVWLF�WXUQ�LV�D�FKDQJH�LQ�UHVHDUFK�IRFXV�ZLWK�DQ�HPSKD�
VLV�RQ�KRZ�ODQJXDJH�LV�XVHG�DQG�KRZ�LW�LQÁXHQFHV�WKH�UHDOLW\��EHIRUH�WKH�OLQJXLVWLF�WXUQ�
WKHUH�ZDV�D�FRPPRQ�EHOLHI�WKDW�ODQJXDJH�ZDV�D�QHXWUDO�GHYLFH�RI�IRUZDUGLQJ�WKRXJKWV�
DQG�UHDOLW\��3LLULPlH��������7KH�OLQJXLVWLF�WXUQ�JHQHUDWHG�D�YDVW�DPRXQW�RI�OLWHUDWXUH�
DERXW�ZULWLQJ�LQ�GLIIHUHQW�GLVFLSOLQHV�

+RZHYHU��WKH�LVVXH�RI�ZULWLQJ�DUFKDHRORJ\�KDV�QRW�KDG�DV�PXFK�DWWHQWLRQ�DV�LQ�RWKHU�
VRFLDO�DQG�KXPDQLWDULDQ�VFLHQFHV��2QH�RI�WKH�PRVW�UHFHQW�H[DPSOHV�LV�D�ERRN�E\�%ULDQ�
)DJDQ��������:ULWLQJ�DUFKDHRORJ\��7HOOLQJ�6WRULHV�DERXW�WKH�3DVW��ZKLFK�PDLQO\�WDUJHWV�
ZULWLQJ�SRSXODU�LQWHUHVW�ERRNV��$QRWKHU�ERRN�DERXW�WKH�LQÁXHQFHV�RI�ZULWLQJ�LQ�DUFKDH�
RORJ\�LV�E\�5RVHPDU\�$��-R\FH�HW�DO���������7KH�/DQJXDJHV�RI�$UFKDHRORJ\��'LDORJXH��
1DUUDWLYH�DQG�:ULWLQJ�DQG�LW�LV�PRUH�LQ�OLQH�ZLWK�WKH�FRQFHUQV�RI�WKH�OLQJXLVWLF�WXUQ��
WKDQ�DGGUHVVHV�WKH�QDWXUH�RI�ZULWLQJ�DQG�VHOI�UHÁH[LYLW\��7KH�LVVXH�RI�ZULWLQJ�LQ�DUFKDH�
RORJ\�KDV�DOVR�EHHQ�WKH�WRSLF�RI�VRPH�VFKRODUO\�DUWLFOHV��+RGGHU������LV�DQ�H[DPSOH����
'HVSLWH�RI� WKHVH�H[DPSOHV� WKHUH� LV� VWLOO� WRR� OLWWOH� OLWHUDWXUH�RQ� WKH� WKHPH�RI�ZULWLQJ�
DUFKDHRORJ\��7KHUHIRUH�WKH�IDFW�WKDW�&RQQDK�GUDZV�DWWHQWLRQ�WR�ZULWLQJ�LQ�WKH�FRQWH[W�
RI�DUFKDHRORJ\�LV�RQH�RI�WKH�PDLQ�PHULWV�RI�WKH�ERRN�LQ�TXHVWLRQ��(YHQ�WKRXJK�WKH�ZD\�
KH�DSSURDFKHV�WKLV�WRSLF�LV�PRUH�SUDFWLFDO�DQG�VLPSOLÀHG�WKDQ�OLWHUDWXUH�LQVSLUHG�E\�
WKH�OLQJXLVWLF�WXUQ�

7KH�DXWKRU��*UDKDP�&RQQDK��KDV�EHHQ�D�SUDFWLWLRQHU�LQ�DUFKDHRORJ\�IRU�RYHU�ÀIW\�
\HDUV��+LV�ÀHOGZRUN�LV�PDLQO\�FRQQHFWHG�ZLWK�DUFKDHRORJ\�LQ�$IULFD�DQG�$XVWUDOLD���
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+H�LV�WKH�DXWKRU�RI�HLJKW�ERRNV�DQG�PDQ\�DUWLFOHV�WKDW�FRQFHQWUDWH�RQ�WKRVH�DUHDV�RI�
WKH�ZRUOG��&XUUHQWO\�KH�LV�WKH�SURIHVVRU�HPHULWXV�RI�WKH�$XVWUDOLDQ�1DWLRQDO�8QLYHU�
VLW\�DQG�EHORQJV�WR�WKH�(GLWRULDO�%RDUG�RI�$XVWUDODVLDQ�+LVWRULFDO�$UFKDHRORJ\��D�MRXU�
QDO�KH�IRXQGHG��0DQ\�RI�WKH�H[DPSOHV�KH�XVHV�LQ�WKH�ERRN�DUH�EDVHG�RQ�KLV�H[WHQVLYH�
H[SHULHQFH�

7KH�ERRN�:ULWLQJ�DERXW�$UFKDHRORJ\�FRQVLVWV�RI�WHQ�FKDSWHUV�DQG�KDV����PRQR�
FKURPH�LOOXVWUDWLRQV��*UDKDP�&RQQDK·V�PDLQ�JRDO�LV�WR�PDNH�DUFKDHRORJLFDO�DXWKRUV�
PRUH�DZDUH�RI�KRZ�ZULWLQJ�LQÁXHQFHV�WKH�RXWFRPH�DQG�GUDZ�DWWHQWLRQ�WR�DVSHFWV�WKDW�
VKRXOG�EH�FRQVLGHUHG�ZKHQ�ZULWLQJ�DERXW�DUFKDHRORJ\��+H�IRFXVHV�RQ�FODVVLFDO�W\SHV�RI�
DFDGHPLF�ZULWLQJ��WKH�PRQRJUDSK��WKH�DUWLFOH��WKH�WH[WERRN��+H�DOVR�DGGUHVVHV�EULHÁ\�
SRSXODU�SXEOLFDWLRQV��

&RQQDK�FRYHUV�D�YDVW�DPRXQW�RI�WRSLFV��WKH�LPSRUWDQFH�DQG�UROH�RI�ZULWLQJ��WKH�LP�
SRUWDQFH�RI�UHDGLQJ�SDVW�ZULWLQJV��LQWHQGHG�UHDGHUVKLS�RI�D�ZULWLQJ��WKH�ZD\�LQ�ZKLFK�
WKH�VSLULW�RI�WKH�WLPHV�LQÁXHQFHV�ZULWHUV��JUDPPDWLFDO�LVVXHV��LOOXVWUDWLRQV��SXEOLVKLQJ��
HGLWLQJ��DQG�UHFHSWLRQ��(DFK�RI�WKRVH�WRSLFV�LV�FRYHUHG�LQ�D�VXSHUÀFLDO�DQG�EULHI�PDQ�
QHU��%UHYLW\� LV�RQH�RI� WKH�PDLQ�ZHDNQHVVHV�RI� WKLV�ZRUN��ZKLOH�WKLV�DSSURDFK�RIIHUV�
QRWKLQJ�WR�DQ\�NLQG�RI�DXGLHQFH��$V�&RQQDK�KLPVHOI�VWDWHV�WKDW�WKH�ERRN�LV�LQWHQGHG�
IRU�EHJLQQHUV��WKHUHIRUH�WKH�ERRN�LV�TXLWH�EDVLF�DQG�ZRUNV�DV�DQ�LQWURGXFWLRQ��)RU�WKLV�
UHDVRQ�LW�GRHV�QRW�RIIHU�PXFK�WR�D�PRUH�DGYDQFHG�UHDGHU��$W�WKH�VDPH�WLPH��IRU�D�EHJLQ�
QHU�WKH�LVVXHV�DUH�GLVFXVVHG�WRR�EULHÁ\�WR�EH�XVHIXO�

$QRWKHU�SUREOHPDWLF�DVSHFW�,�KDG�ZLWK�WKH�ERRN�LQ�TXHVWLRQ�LV�WKDW�LW�LV�RXW�RI�GDWH���
7KLV�SUREOHP�ZDV�HVSHFLDOO\�YLVLEOH�LQ�FKDSWHU����ZKLFK�GHDOV�ZLWK�WKH�ZD\V�LQ�ZKLFK�
ZULWLQJ� FDQ� EH� LOOXVWUDWHG��&RQQDK� GLVFXVVHV� RQO\� SKRWRJUDSKV� DQG� GUDZLQJV� DV� LO�
OXVWUDWLRQV��+H� DOVR� FODLPV� WKDW� FRORU� LOOXVWUDWLRQV� DUH� EHFRPLQJ� LQFUHDVLQJO\�PRUH�
DYDLODEOH��7KLV�FODLP�VHHPV�LQ�WKH�FRQWH[W�RI�FXUUHQW�SXEOLVKLQJ�WHFKQRORJ\�UHDOO\�ROG��
IDVKLRQHG��0RUHRYHU��&RQQDK�GRHV�QRW�DGGUHVV�WKH�DGYDQWDJHV�DQG�GRZQVLGHV�RI�LQWHU�
QHW�SXEOLFDWLRQV��ZKLFK�LV�D�PHGLXP�WKDW�LV�ZLGHO\�XVHG��EXW�UDUHO\�GLVFXVVHG�

2QH�RI�KLV�PRVW�VZHHSLQJ�DQG�JHQHUDO�VWDWHPHQWV�LV�WKH�ÀQDO�FRQFOXVLRQ�RI�WKLV�
ERRN��,Q�WKH�HQG��DUFKDHRORJ\�LV�D�OLWHUDU\�GLVFLSOLQH��S��������7KDW�VWDWHPHQW�LOOXVWUDWHV�
WKH�PDLQ�SUREOHP� ,�KDG�ZLWK� WKLV�ERRN�� LW� LV� WRR� JHQHUDO� DQG� LW� GRHV�QRW� VD\�PXFK�
VSHFLÀFDOO\�DERXW�DUFKDHRORJ\��$OO�WKH�SUREOHPV�DGGUHVVHG�LQ�WKLV�ERRN�ZRXOG�VWLOO�EH�
ÀWWLQJ�LI�WKH�ZRUG�DUFKDHRORJ\�LQ�WKH�WLWOH�ZRXOG�EH�UHSODFHG�ZLWK�DQ\�RWKHU�GLVFLSOLQH��
)RU�PH�LW�VKRZV�WKDW�HYHQ�WKRXJK�WKH�DXWKRU�KDV�KDG�JRRG�LQWHQWLRQV��WKH�ERRN�LWVHOI�
KDV�IDLOHG�LQ�DFKLHYLQJ�WKH�JRDOV�WKH�DXWKRU�KDV�SXW�IRUZDUG��$UFKDHRORJ\�LV�D�VSHFLÀF�
GLVFLSOLQH�ZLWK�LWV�RZQ�JRDOV�DQG�SUREOHPV��$�ERRN�WLWOHG�:ULWLQJ�DERXW�$UFKDHRORJ\�
VKRXOG��LQ�P\�RSLQLRQ��DGGUHVV�YHU\�VSHFLÀF�DUFKDHRORJ\�UHODWHG�LVVXHV�²�ZKHWKHU�KRZ�
WR�QDUUDWH�DQG�FRQVWUXFW�SDVW�ZD\V�RI�OLIH�DFFHVVHG�WKURXJK�PDWHULDO�IUDJPHQWV�IRXQG�
DW�H[FDYDWLRQV�RU�WKH�HWKLFDO�SUREOHPV�RI�ZULWLQJ�VKRUW�SRSXODU�RYHUYLHZV�

&RQQDK�GRHV�QRW�GR�MXVWLFH�WR�WKH�LPSRUWDQFH�DQG�UROH�WKDW�ZULWLQJ�SOD\V�LQ�DUFKDHRORJ\���
7KH�ÀUVW�FKDSWHUV�DUH�HQFRXUDJLQJ�DQG�UDLVH�WKH�H[SHFWDWLRQ�WKDW�WKH�DXWKRU�LV�JRLQJ�WR�
DGGUHVV�IRU�LQVWDQFH�WKH�LVVXH�RI�VHOI�UHÁH[LYLW\��EXW�KH�GRHV�QRW�JR�LQWR�DQ\�WKHRUHWLFDO�
RU�HWKLFDO�SUREOHPV��,QVWHDG�WKH�DXWKRU�KDV�FKRVHQ�D�YHU\�JHQHUDO�DSSURDFK��+RZHYHU�
DW�WKH�VDPH�WLPH�KH�IUHTXHQWO\�FODLPV�WKDW�WKH�ERRN�LV�QRW� LQWHQGHG�DV�D�PDQXDO��
EXW�D�VHW�RI�DXWKRU·V�SHUVRQDO�UHÁHFWLRQV��,I� LW�UHDOO\�ZRXOG�EH�VR��WKHQ�LW�ZRXOG�EH��
D�JRRG�ERRN��EXW�LQVWHDG�RI�ZULWLQJ�KLV�SHUVRQDO�YLHZ��&RQQDK�FRQVWDQWO\�JHQHUDOL]HV�
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DQG�PDNHV�XQLYHUVDO�FODLPV�DERXW�WKH�SURFHVV�RI�ZULWLQJ��7KRVH�JHQHUDOL]DWLRQV�DUH�
H[HPSOLÀHG�ZLWK�SHUVRQDO�H[SHULHQFHV��)RU�D�PDQXDO�WKHUH�LV�DQ�DGHTXDWH�DPRXQW�RI�
SHUVRQDO�H[SHULHQFH��EXW�WR�DFKLHYH�WKH�LQWHQGHG�JRDOV�D�SHUVRQDO�DSSURDFK�LV�ODFNLQJ��
7KHUHIRUH�GHVSLWH�WKH�IDFW�WKDW�&RQQDK·V�ERRN�LV�QRW�PHDQW�DV�D�PDQXDO��LW�UHDGV�DV�D�
GHIHFW�PDQXDO��&RQVHTXHQWO\�WKLV�ERRN�GRHV�QRW�RIIHU�PXFK�LQVLJKW�LQWR�DUFKDHRORJLFDO�
ZULWLQJ�LQ�SDUWLFXODU�

+RZHYHU��HYHQ�WKRXJK�WKLV�ZRUN�LV�PRVWO\�WRR�JHQHUDO��VRPHWLPHV�&RQQDK�GHVFHQGV��
LQWR�WRR�PXFK�GHWDLO��/LNH�IRU�LQVWDQFH�LQ�FKDSWHU����ZKHUH�KH�GLVFXVVHV��DPRQJ�RWKHU�
WKLQJV��WKH�WHFKQLFDO�LVVXHV�RI�IRUZDUGLQJ�D�GLJLWDO�FRS\�RI�WKH�W\SHVFULSW�DQG�GRHV�VR�LQ�
JUHDW�GHWDLO��:KDW�LV�PRUH��VRPH�RI�WKH�FKDSWHUV�OHDYH�WKH�LPSUHVVLRQ�WKDW�WKH�DXWKRU�
KDV�WULHG�WR�FRPSUHVV�WRR�PXFK�LQIRUPDWLRQ�LQWR�RQH�FKDSWHU��ZKLFK�KDV�UHVXOWHG�LQ�
RGG�DQG�XQGHYHORSHG�VXE�FKDSWHUV��$�FDVH�LQ�SRLQW�LV�FKDSWHU���WKH�PDLQ�WRSLF�RI�ZKLFK�
LV�WKH�SURFHVV�RI�ZULWLQJ�DQG�ZKHUH�&RQQDK�KDV�RQ�OHVV�WKDQ�WZHQW\�SDJHV�GLVFXVVHG�
PDFUR��DQG�PLFUR�VWUXFWXUHV��ZRUG�FKRLFH��VSHOOLQJ��WKH�PHFKDQLFV�RI�ZULWLQJ�DQG�FRO�
ODERUDWLYH�ZULWLQJ��,QVWHDG�RI�FRQFHQWUDWLQJ�RQ�DQ\�RI�WKHVH�WRSLFV�KH�JLYHV�D�EULHI�DQG�
XQGHUGHYHORSHG�RYHUYLHZ��ZKHUH�WKH�UHDGHU�LV�OHIW�WR�ZRQGHU�KRZ�LW�DOO�FRQQHFWV�

,Q�FRQFOXVLRQ��D�ERRN�DERXW�ZULWLQJ�VKRXOG�EH�VKDUS�DQG�LQVSLUDWLRQDO��,W�VKRXOG�EH�
KXPRURXV�DQG�JLYH�D�JRRG�H[DPSOH�RI�KRZ�RQH�FDQ�ZULWH�D�ERRN��,QVWHDG�&RQQDK�KDV�
QRW�EHHQ�DEOH�WR�XWLOL]H�WKH�IXOO�SRWHQWLDO�RI�VXFK�D�SRVW�PRGHUQ�WRSLF�DQG�KDV�SURGXFHG�
D�ERRN�WKDW�UDWKHU�LV�DQ�H[DPSOH�RI�PHGLRFUH�DQG�PHFKDQLFDO�ZULWLQJ��ZKLFK�LV�DOVR�
TXLWH�RXWGDWHG�LQ�PDQ\�DVSHFWV�
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