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.��$\HEL-$UWKXU���9��$UKLQ��DQG�'��%��$LGRR� 
�'HSDUWPHQW�RI�0DWKV�	�,&7�(GXFDWLRQ��8QLYHUVLW\�RI�&DSH�&RDVW��&DSH�&RDVW 

�&ROOHJH�RI�'LVWDQFH�(GXFDWLRQ��8QLYHUVLW\�RI�&DSH�&RDVW��&DSH�&RDVW� 
�,QVWLWXWH�IRU�(GXFDWLRQDO�3ODQQLQJ�DQG�$GPLQLVWUDWLRQ��8QLYHUVLW\�RI�&DSH�&RDVW�� 

&DSH�&RDVW� 

,1752'8&7,21 
,QWHUQHW� FRQQHFWLYLW\� KDV� EHFRPH� D� QRUP� LQ�
PRVW� RUJDQLVDWLRQV� DV� HPSOR\HHV� XVH� VHUYLFHV�
VXFK�DV�HPDLO�DQG�WKH�:RUOG�:LGH�:HE�WR�HQ�
KDQFH� WKHLU� SURGXFWLYLW\�� 7KHUH� DUH� VHYHUDO� DG�
YDQWDJHV� RI� XVLQJ� WKH� ,QWHUQHW� LQ� RUJDQLVDWLRQV�
ZKLFK� LQFOXGH�� LPSURYLQJ� FRPPXQLFDWLRQV�
ZLWKLQ� DQG�RXW� RI� RUJDQLVDWLRQV� DQG� LQFUHDVLQJ�
DFFHVV�WR�LQIRUPDWLRQ��5HJDUGOHVV�RI�WKH�XVHIXO�
QHVV� RI� WKH� ,QWHUQHW�� WKHUH� DUH� UHSRUWV� RI� LWV�
DEXVH� ZKHUHE\� QRQ-ZRUN� UHODWHG� XVH� E\� HP�

SOR\HHV� KDYH� EHFRPH� ZLGHVSUHDG� �/LEHUPDQ��
6HLGPDQ��0FNHQQD�DQG�%XIIDUGL���������3HUYD�
VLYH� XVDJH� RI� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ�
WHFKQRORJLHV��,&7V��DW�WKH�ZRUN-SODFH�KDV�LQDG�
YHUWHQWO\� UHQGHUHG� D� QHZ� IRUP� RI� GHYLDQW� EH�
KDYLRXU�WHUPHG�DV�F\EHUORDILQJ��.RD\��6RK�DQG�
&KHZ������E��� 
 
&\EHUORDILQJ� LV� DQ� LQHIILFLHQW� XVH� RI� QHWZRUN�
UHVRXUFHV� IRU� SHUVRQDO� XVH� GXULQJ� ZRUN� KRXUV�
ZKLFK�WHQG�WR�OHDG�LQ�UHGXFWLRQ�RI�SURGXFWLYLW\�
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5(6($5&+�3$3(5 

KWWS���G[�GRL�RUJ���������MXVW�Y��L��� 

.H\ZRUGV��&\EHUORDILQJ��LQVWDQW�PHVVDJLQJ��VWXGHQW-ZRUNHUV� 

$%675$&7 
'HVSLWH� WKH� HYLGHQFH� WKDW� DQ� LQFUHDVH� LQ� F\EHUORDILQJ� FDQ� EH� XQIDYRXUDEOH� WR� ILUPV�� ZRUNHUV�
FRPPRQO\�YLHZ�F\EHUORDILQJ�WR�EH�D�QR-KDUP�DFWLYLW\�DQG�EHOLHYH�LW�GRHV�QRW�KDYH�D�VLJQLILFDQW�
LPSDFW�RQ�SHUIRUPDQFH�LQ�DQ�RUJDQLVDWLRQ��7KLV�VWXG\�VRXJKW�WR�ILQG�RXW�LI�F\EHUORDILQJ�DFWLYL�
WLHV�H[LVWHG�DPRQJ�VWXGHQW-ZRUNHUV� LQ�RUJDQLVDWLRQV� LQ�*KDQD�DQG�KRZ�LW�DIIHFWV� WKHLU�ZRUN��$�
GHVFULSWLYH�VXUYH\�GHVLJQ�ZDV�HPSOR\HG�IRU�WKH�VWXG\��7KH�VWXG\�SDUWLFLSDQWV�ZHUH�VWXGHQW-ZRUNHUV�HQUROOHG�LQ��DQ�
0%$�SURJUDPPH�DW�D�8QLYHUVLW\�LQ�*KDQD��5HVSRQVHV�RI�����VDPSOHG�SDUWLFLSDQWV�ZHUH�XVHG�IRU�WKH�DQDO\VHV��7KH�
GDWD�DQDO\VHV�IRU�WKH�UHVHDUFK�TXHVWLRQV�PDGH�XVH�RI�PHDQV�DQG�VWDQGDUG�GHYLDWLRQ��,QGHSHQGHQFH�VDPSOH�W-WHVW�ZDV�
XVHG�WR�WHVW�WKH�K\SRWKHVLV��5HVXOWV�IURP�WKH�VWXG\�VKRZHG�WKDW�WKH�PRVW�F\EHUORDILQJ�DFWLYLW\�RI�SDUWLFLSDQWV�RI�WKH�
VWXG\�ZDV�,QVWDQW�PHVVDJLQJ��7KH�OHDVW�F\EHUORDILQJ�DFWLYLW\�RI�SDUWLFLSDQWV�RI�WKH�VWXG\�ZDV�2QOLQH�JDPHV��7KH�
UHVXOWV�DOVR�LQGLFDWHG�WKDW�PDOHV�GR�PRUH�F\EHUORDILQJ�WKDQ�IHPDOHV�DOWKRXJK�WKHUH�ZDV�QR�VWDWLVWLFDO�GLIIHUHQFH�EH�
WZHHQ�WKH�VH[HH���&RQFOXVLRQV�GUDZQ�IURP�WKLV�VWXG\�KDYH�VKRZQ�WKDW�F\EHUORDILQJ�LV�JHQHUDOO\�ZLGHVSUHDG�DW�WKH�
RIILFH��2UJDQLVDWLRQV�QHHG�WR�RULHQW�DQG�HGXFDWH�VWDII�RQ�WKH�QHJDWLYH�HIIHFWV�RI�F\EHUORDILQJ�LQ�RUGHU�QRW�WR�ZDVWH�WKH�
FRPSDQ\¶V�SURGXFWLYH�WLPH� 
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 ������� DUJXHG� WKDW� F\EHUORDILQJ� FRXOG� OHDG� WR�
EDQGZLGWK�GHJUDGDWLRQ�DQG�QHWZRUN�FRQJHVWLRQ�
XQQHFHVVDULO\��� 
 
7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�LQYHVWLJDWH�ZKHWK�
HU�F\EHUORDILQJ�KDV�D�SRVLWLYH�RU�QHJDWLYH�HIIHFW�
RQ� HPSOR\HHV� ZRUN� ZLWK� JHQGHU� GLIIHUHQFH� DV�
WKH� IXOFUXP�� 7KH� VWXG\� FRQWULEXWHV� WR� WKH� RQ-
JRLQJ� GHEDWH� RQ� WKH� SRVLWLYH� DQG� QHJDWLYH� LP�
SOLFDWLRQV�RI� F\EHUORDILQJ�E\� HPSOR\HHV� LQ�RU�
JDQLVDWLRQV�SDUWLFXODUO\�DFDGHPLF�LQVWLWXWLRQV�� 
  
/,7(5$785(�5(9,(: 
/D3ODQWH� ������� UHSRUWHG� LQ� D� VWXG\� WR� DVVHVV�
ZHEVLWHV�DFFHVV�DQG�XVH�DW� WKH�ZRUN�SODFH� WKDW�
������RI�DOO�ZHEVLWHV�DFFHVVHG�DW�WKH�ZRUN�ZHUH�
QRW�ZRUN-UHODWHG�EXW�IRU�RWKHU�SHUVRQDO�LQWHUHVW��
$QDQGDUDMDQ�� 6LPPHUV� DQG� ,JEDULD� ������� UH�
SRUWHG�IURP�WKHLU�UHVHDUFK�WKDW�RQH�ELOOLRQ�86'�
SHU� DQQXP� LQ� ODERXU� FRVWV� LV� ORVW� E\� RUJDQLVD�
WLRQV� RQ� LQWHUQHW� XVDJH� IRU� QRQ-ZRUN-UHODWHG�
DFWLYLWLHV��%ODQFKDUG�DQG�+HQOH� ������� LQ� WKHLU�
VWXG\� RQ� GLIIHUHQW� IRUPV� RI� F\EHUORDILQJ� DW�
ZRUN�� LQGLFDWHG� WKDW� F\EHUORDILQJ� FRXOG� EH� D�
PLQRU� LQ� ZKLFK� FDVH� FRXOG� EH� WROHUDWHG�� EXW�
VHULRXV� F\EHUORDILQJ� RQ� WKH� RWKHU� KDQG�� FRXOG�
EH�D�GLVDGYDQWDJH�WR�WKH�RUJDQLVDWLRQ�� 
 
&\EHUORDILQJ� DFWLRQ� E\� HPSOR\HHV� FRXOG� EH�
WULJJHUHG�E\� D�QXPEHU�RI� DFWLRQV� VXFK� DV� SRRU�
ZRUNLQJ�FRQGLWLRQV��ERUHGRP��GHFUHDVHG� OHYHOV�
RI� MRE� LQYROYHPHQW� �3LQGHN�� .UDMFHYVND� DQG�
6SHFWRU�� ������� ODFN�RI� FRPPLWPHQW� WR� WKH�RU�
JDQLVDWLRQV� E\� HPSOR\HHV� �/LEHUPDQ� HW� DO���
������� DQG� ODFN� RI� SURSHU� ODLG� GRZQ� SROLFLHV�
UHJDUGLQJ�LQWHUQHW�XVDJH��*DUUHWW�DQG�'DQ]LJHU��
������0DKDQWDQDNRRQ��$QDQGDUDMDQ�DQG�,JEDU�
LD���������&\EHUORDILQJ�FRXOG�EH�FRQFOXGHG�� WR�
KDYH�ERWK�D�QHJDWLYH�RU�SRVLWLYH�HIIHFW�RQ�ZRUN� 
 
6RPH�VFKRODUV�DUH�RI�WKH�YLHZ�WKDW�F\EHUORDILQJ�
DFWLYLWLHV� DUH� SKHQRPHQRQ� RI� JHQGHU� �*DUUHWW�
DQG�'DQ]LJHU�� ������� 7KH� VRFLR-FXOWXUDO� EDFN�
JURXQG�RI�D�SHUVRQ��PDOH�RU�IHPDOH��FRXOG�DOVR�
VSDUN� WKH� F\EHUORDILQJ� LQWHQWLRQV� DQG� KHQFH�
EHKDYLRXU�� 5HVHDUFK� RQ� FRXQWHUSURGXFWLYH� EH�
KDYLRXU� VXJJHVWV� WKDW�PHQ�ZHUH�PRUH� OLNHO\� WR�
HQJDJH�LQ�WHFKQRORJ\-RULHQWHG�SURGXFWLRQ�GHYL�
DQFH�DV�FRPSDUHG�WR�ZRPHQ��*DUUHWW��DQG�'DQ�
]LJHU�� ������� 6LPLODUO\�� 9LWDN�� &URXVH�� DQG�
/D5RVH��������IRXQG�DJH�DQG�JHQGHU�WR�EH�FRU�
UHODWHG� ZLWK� F\EHUORDILQJ� DFWLYLW\�� ,Q� DGGLWLRQ�� 

 ��� 

LQ�RUJDQLVDWLRQV� �&KHQ��&KHQ�DQG�<DQJ��������
/LP���������/LP�DQG�7HR��������GHILQH�F\EHU�
ORDILQJ�DV� WKH�DFW�RI�HPSOR\HHV�XVLQJ� WKHLU�RU�
JDQLVDWLRQV¶� ,QWHUQHW� DFFHVV� IRU� SHUVRQDO� SXU�
SRVHV� GXULQJ� ZRUN� KRXUV�� ([DPSOHV� RI� F\EHU�
ORDILQJ� DV� OLVWHG�E\�/LEHUPDQ�HW� DO�� ������� LQ�
FOXGH��UHFHLYLQJ�DQG�VHQGLQJ�H-PDLOV�WR� IULHQGV�
DQG�IDPLO\��SRVWLQJ�XSGDWHV�RQ�VRFLDO�QHWZRUN�
LQJ�� 
 
&\EHUORDILQJ� LV� EHFRPLQJ� D� FRQFHUQ� IRU� HP�
SOR\HUV� EHFDXVH� LQFUHDVLQJ� DFFHVV� WR� LQWHUQHW�
FDQ� FRPSHWH� ZLWK� HPSOR\HHV¶� SURGXFWLYLW\�
�3KLOOLSV�� ������� � 6RPH� HPSOR\HHV� XVH� RIILFH�
KRXUV� WR� FRQGXFW� SHUVRQDO� EXVLQHVV� VXFK� DV�
FKHFNLQJ�WKHLU�SHUVRQDO�HPDLOV��GRLQJ�QRQ-ZRUN
-UHODWHG� EURZVLQJ� RI� WKH� :RUOG� :LGH� :HE��
SRVWLQJ� RQ� VRFLDO� PHGLD�� 'LVFXVVLQJ� ZD\V� LQ�
ZKLFK� F\EHUORDILQJ�PDQLIHVWV� LQ� RUJDQLVDWLRQV��
/LEHUPDO� HW� DO�� �������� LGHQWLI\� )DFHERRNLQJ��
7ZLWWHULQJ�� VKRSSLQJ� RQOLQH�� YLVLWLQJ� HQWHUWDLQ�
PHQW�ZHEVLWHV��DQG�GRZQORDGLQJ�VRIWZDUH�VXFK�
DV� YLGHRV�� PXVLF�� DQG� JDPHV� DV� H[DPSOHV���
7KXV�� �LQWHUQHW� PLVXVH�� UHVXOWV� IURP� XVLQJ� WKH�
RUJDQLVDWLRQ
V� UHVRXUFHV� IRU� RWKHU� DFWLYLWLHV� QRW�
UHODWHG�WR�WKH�EHQHILW�RI�WKH�RUJDQLVDWLRQ�� 

 
&\EHUORDILQJ�FDQ� OHDG� WR�QHJDWLYH�FRQVHTXHQF�
HV� IRU� WKH�RUJDQL]DWLRQ��DFFUXHG�ILQDQFLDO�EHDU�
LQJ��-DQGDJKL��$OYDQL��=DUHL�-�0DWLQ�DQG�)DNKH�
UL� -� .R]HNDQDQ�� ������� � UHGXFHG� SURGXFWLYLW\�
OHYHOV�DQG�H[SRVXUH�WR� OLDELOLW\�ULVNV��/LFKWDVK��
�������&\EHUORDILQJ�FRXOG�EH�D�JDLQ�RU�GUDLQ�RQ�
ZRUN��&RNHU��������UHSRUWHG�LQ�WKHLU�VWXG\�WKDW�
F\EHUORDILQJ�ZDV�QRW� KDUPIXO� RU� LPPRUDO� DV� LW�
FDQ� FRQVWLWXWH� D� ERUHGRP� FRSLQJ� VWUDWHJ\� DV� LW�
SURYLGHV�VKRUW�EUHDNV�GXULQJ�ZRUN�DQG�LQFUHDV�
HV�ZRUNHUV� DELOLW\� WR�SHUIRUP�RQ� WKH� MRE��3DJH�
�������VXJJHVWV�SRVLWLYH�HIIHFWV� IURP�KLV�VWXG\�
WKDW��DSDUW�IURP�RIIHULQJ�D�PHDQV�RI�FRSLQJ�DQG�
D�QHZ�PHDQV�RI�URXWLQH�UHVLVWDQFH�LQ�WKH�ZRUN��
F\EHUORDILQJ� PD\� DOVR� LQFUHDVH� SURGXFWLYLW\�
DQG�GLJLWDO�OLWHUDF\�DPRQJ�ZRUNHUV�LQ�SDUWLFXODU�
WHDFKHUV¶��$QRWKHU�VWXG\�FRQGXFWHG�E\�/LP�DQG�
&KHQ��������RQ�LPSDFW�RI�F\EHUORDILQJ�RQ�HP�
SOR\HHV¶� HPRWLRQV� DQG� ZRUN� HVWDEOLVKHG� WKDW�
VRPH� IRUP� RI� F\EHUORDILQJ� DW� WKH� ZRUNSODFH�
ZDV� DFFHSWDEOH� DV� LW� KDV� D� SRVLWLYH� LPSDFW� RQ�
HPSOR\HHV¶�HPRWLRQV��7KLV�LQGLFDWHV�WKDW�F\EHU�
ORDILQJ�DOORZHG�WR�HPSOR\HHV�KDYH�VRPH�OLPLW��
DV�WRR�PXFK�DOORZDQFH�RI�LW�FRXOG�SURGXFH�QHJ�
DWLYH� LPSDFW� RQ� ZRUN�� 0RRG\� DQG� 6LSRQHQ�
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�����������������������������������������&\EHUORDILQJ�DPRQJ�VWXGHQW-ZRUNHUV�LQ�*KDQD��� ��� 

:KHQ�WKH�RUJDQLVDWLRQ�IDLOV�WR�SURYLGH�HFRQRP�
LF� RU� HPRWLRQDO� UHVRXUFHV�� WKH� HPSOR\HHV� DUH�
PRUH� OLNHO\� WR� ZLWKGUDZ� DQG� GLVHQJDJH� WKHP�
VHOYHV�IURP�WKHLU�UROHV��6DNV��������� 
 
0(7+2'2/2*< 
$� TXDQWLWDWLYH� GHVFULSWLYH� VXUYH\� GHVLJQ� ZDV�
XVHG� IRU� WKLV� VWXG\� �&UHVZHOO�� ������ EHFDXVH�
WKH� UHVHDUFK� VRXJKW� WR� ILQG� RXW� LI� F\EHUORDILQJ�
DFWLYLWLHV� H[LVWHG� DPRQJ� ZRUNHUV� LQ� RUJDQLVD�
WLRQV� DQG�KRZ� WKHVH� DFWLYLWLHV� LPSDFWHG�RQ� WKH�
ZRUN�RI�WKH�SDUWLFLSDQWV�RI�WKH�VWXG\���7KH�SRSXODWLRQ�
IRU�WKH�VWXG\�ZDV�����VWXGHQWV�HQUROOHG�LQ�0%$�
SURJUDPPH�VWXG\LQJ�LQ�GLVWDQFH�PRGH�DW�D�8QL�
YHUVLW\� LQ� *KDQD�� 7KH� SDUWLFLSDQWV� UHSRUWHG� WR�
WKH�VWXG\�FHQWUHV�HYHU\��IRUWQLJKW��$�PXOWLVWDJH�
VDPSOLQJ�DSSURDFK�ZDV�XVHG� WR�VDPSOH�SDUWLFL�
SDQWV� IRU� WKH� VWXG\�� )LUVW�� WKH� SXUSRVLYH� VDP�
SOLQJ� WHFKQLTXH� ZDV� DGRSWHG� WR� VHOHFW� ILYH� UH�
JLRQV�ZKHUH�0%$�SURJUDPPHV� DUH�RIIHUHG�E\�
WKH�8QLYHUVLW\��,Q�HDFK�RI�WKH�VWXG\�FHQWUHV�VH�
OHFWHG�� VWXGHQWV� ZKR� ZHUH� QRW� ZRUNLQJ� ZHUH�
H[HPSWHG�IURP�WKH�VWXG\��7KLV�ZDV�GRQH�XVLQJ�
WKH� VWXGHQWV� FODVV� OLVW� DQG� WKRVH�ZKR�ZHUH� QRW�
ZRUNLQJ�ZHUH�FURVV�RXW�� �$W� WKH�HQG��D�WRWDO�RI�
���������PDOHV�DQG�����IHPDOHV��RXW�RI�������
VWXGHQW-ZRUNHUV�ZHUH�UHFUXLWHG�DQG�SXUSRVLYHO\�
VDPSOHG�IRU�WKH�VWXG\�� 
  
7R�H[SORUH�F\EHUORDILQJ�DWWLWXGHV�DPRQJ�ZRUN�
HUV�� D� VHOI-GHYHORSHG� LQVWUXPHQW� ZLWK� VRPH��
LWHPV�DGDSWHG�IURP�/LP�DQG�&KHQ��������ZRUN�
ZDV�XVHG�WR�FROOHFW�GDWD�IRU�WKH�VWXG\���7KH�LQ�
VWUXPHQW� ZDV� LQ� WZR� SDUWV�� 7KH� ILUVW� SDUW� FRQ�
VLVWHG�RI����F\EHUORDILQJ�DFWLYLWLHV��7KH�VHFRQG�
SDUW� FRQVLVWHG� RI� LWHPV� WKDW� VRXJKW� WR�PHDVXUH�
WKH�LPSDFW�RI�F\EHUORDILQJ�RQ�WKH�UHVSRQGHQWV�� 
 
$OO�WKH�LWHPV�ZHUH�SODFH�XQGHU�D��-SRLQW�/LNHUW�
VFDOH��7KH�LQVWUXPHQW�ZDV�SUH-WHVWHG�LQ�D�&HQWUH�
WKDW� ZDV� QRW� VDPSOHG� IRU� WKH� VWXG\�� &URQEDFK�
DOSKD� UHOLDELOLW\� FDOFXODWHG� IRU� WKH� WZR� SDUWV�
ZHUH������DQG� � ����UHVSHFWLYHO\� 
 
7KH�LQVWUXPHQW�ZDV�DGPLQLVWHUHG�WR�WKH�SDUWLFL�
SDQWV�E\�WKH�FHQWUH�FRRUGLQDWRUV�LQ�WKH�ILYH�FHQ�
WUHV� DFURVV� WKH� FRXQWU\�� $OO� HWKLFDO� FRQVLGHUD�
WLRQ� JRYHUQLQJ� WKH� FRQGXFW� RI� D� UHVHDUFK�ZHUH�
VWULFWO\� DGKHUHG� WR�� 7KH� SXUSRVH� RI� WKH� VWXG\�
ZDV� H[SODLQHG� WR� WKH� SDUWLFLSDQWV� E\� WKH� VWXG\�
FHQWUH�FRRUGLQDWRUV� 
 
7KRVH� ZKR� ZHUH� QRW� DEOH� WR� FRPSOHWH� WKH� LQ�

/LP� DQG� &KHQ� ������� UHSRUWHG� WKDW� PHQ� DUH�
OLNHO\�WR�ILQG�F\EHUORDILQJ�DV�DLGV�WR�PHHW�WKHLU�
ZRUN� ORDGV��:RPHQ��KRZHYHU��SHUFHLYH�F\EHU�
ORDILQJ�WR�EH�D�IUXLWOHVV�DFWLYLW\�ZKLFK�KLQGHUV�� 
ZRUN��JLYHQ�WKHLU�KLJK�OHYHO�RI�DQ[LHW\�DQG�LQD�
ELOLW\� WR� WDNH� EHQHILW� RI� YDOXDEOH� RQOLQH� LQIRU�
PDWLRQ��6WDYURSRXORV��$OH[DQGUDNL�� DQG�0RWWL-
6WHIDQLGL� ������� DOVR� IRXQG� VH[� GLIIHUHQFHV� LQ�
WKH� XVH� RI� LQWHUQHW�� 7KH\� UHSRUWHG� WKDW� PDOHV�
ZHUH�DW�KLJKHU�ULVN�RI�,QWHUQHW�$EXVH�DQG�ZHUH�
PRUH� OLNHO\� WR� H[SHULHQFH� ,QWHUQHW� )ORZ� VWDWH�
DQG� 7HOHSUHVHQFH�� ,Q� DGGLWLRQ�� %RQDQQR� DQG�
.RPPHUV� ������� RSLQH� WKDW� PDOHV� KDYH� PRUH�
SRVLWLYH� DQG� LQYROYLQJ� DWWLWXGHV� WRZDUGV� ,QWHU�
QHW� WHFKQRORJLHV� WKDQ� IHPDOHV�� 7KLV� UHYLHZHG�
VKRZHG� WKDW� F\EHUORDILQJ� H[LVWV� LQ� RUJDQLVD�
WLRQV�� +RZHYHU�� WKHUH� LV� OLWWOH� UHVHDUFK� RQ�
F\EHUORDILQJ� LQ� *KDQD�� 7KLV� VWXG\� VRXJKW� WR�
ILQG�RXW�LI�F\EHUORDILQJ�DFWLYLWLHV�H[LVWHG�DPRQJ�
ZRUNHUV� LQ� RUJDQLVDWLRQV� LQ�*KDQD� DQG� WR� ILQG�
RXW�WKH�SHUFHSWLRQ�RI�WKH�ZRUNHUV�RQ�F\EHUORDI�
LQJ�� 

 
7KH�VWXG\�VSHFLILFDOO\�LQYHVWLJDWHV�LQWR�� 
 
:KDW� F\EHUORDILQJ� DFWLYLWLHV� GR� VWXGHQW-
ZRUNHUV� HQJDJH� LQ�� LI� D� VWXGHQW-ZRUNHU� VH[� LQ�
IOXHQFH�F\EHUORDILQJ�DW�ZRUN¶�DQG�ZKDW�DUH�WKH�
HIIHFWV� RI� VWXGHQW-ZRUNHUV� F\EHUORDILQJ� RQ�
ZRUN� UHODWHG-DFWLYLWLHV"� $OVR�� D� K\SRWKHVLV��
7KHUH� LV�QR�VLJQLILFDQW�GLIIHUHQFH� LQ�F\EHUORDI�
LQJ� DFWLYLWLHV� RI� PDOH� DQG� IHPDOH� VWXGHQW-
ZRUNHUV�ZDV�IRUPXODWHG�WR�JXLGH�WKH�VWXG\� 
 
6RFLDO� H[FKDQJH� WKHRU\� ZDV� HPSOR\HG� WR� H[�
SODLQ� LQWHUDFWLRQV� EHWZHHQ� HPSOR\HHV� DQG� RU�
JDQLVDWLRQV��$OWKRXJK�WKHUH�DUH�PDQ\�YDULDWLRQV�
RI� VRFLDO� H[FKDQJH�� PRVW� PRGHUQ� PRGHOV� LQ�
RUJDQL]DWLRQDO� EHKDYLRXU� VKDUH� D� IHZ� FRPPRQ�
IHDWXUHV�� ����DQ�DFWRU¶V� LQLWLDO� WUHDWPHQW� WRZDUG 
D� WDUJHW� LQGLYLGXDO�� ����D� WDUJHW¶V� UHFLSURFDO� UH�
VSRQVHV� �ERWK�DWWLWXGLQDO�DQG�EHKDYLRXU�� WR� WKH�
DFWLRQ�� DQG� ���� UHODWLRQVKLS� IRUPDWLRQ�
�&URSDQ]DQR��$QWKRQ\��'DQLHO�DQG�+DOO����������� 
$FFRUGLQJ� WR� WKH� WKHRU\�� ZKHQ� HPSOR\HHV� DUH�
GLVVDWLVILHG�ZLWK�WKH�IDLUQHVV�RI�SURFHGXUHV�DQG�
LQWHUSHUVRQDO�WUHDWPHQW��WKH\�DUH�PRUH�OLNHO\�WR 
H[KLELW� PLVFRQGXFW� DQG� HQJDJH� LQ� FRXQWHUSUR�
GXFWLYH�EHKDYLRXUV��7KH�PRUH�HQJDJHG�HPSOR\�
HHV� DUH� WR� WKHLU� ZRUN�� WKH� JUHDWHU� DPRXQWV� RI 
FRJQLWLYH�� HPRWLRQDO�� DQG� SK\VLFDO� UHVRXUFHV 
WKH\� ZLOO� GHYRWH� WR� SHUIRUP� WKHLU� MRE� GXWLHV������ 
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VWUXPHQW�ZHUH�DOORZHG� WR� WDNH� WKHP�KRPH�DQG�
UHWXUQHG� WKH� LQVWUXPHQW� DW� WKH� QH[W� PHHWLQJ��
7KH� FRPSOHWHG� LQVWUXPHQWV�ZHUH� WKHQ� UHWXUQHG�
WR�WKH�UHVHDUFKHUV�E\�WKH�VWXG\�FHQWUH�FRRUGLQD�
WRUV� DIWHU� D� SHULRG� RI� WKUHH� ZHHNV�� 5HVSRQVHV�
IURP�WKH�TXHVWLRQQDLUH�DGPLQLVWHUHG�ZHUH�FURVV
-FKHFNHG� DQG� FOHDQHG� WR� HQVXUH� WKDW� QR� PLV�
WDNHV�H[LVWHG�LQ�WKH�UHVSRQVHV��$IWHU�WKH�FOHDQV�
LQJ����������PDOHV�DQG�����IHPDOHV��UHVSRQVHV�
WUDQVODWLQJ� LQWR� �������ZDV� GHHPHG� JRRG� DQG�
XVHG�IRU�WKH�DQDO\VHV��� 
 
7KH� ILYH� RSWLRQV� RI� WKH� TXHVWLRQQDLUH� ZHUH�
TXDQWLWDWLYHO\� FRGHG�� 2SWLRQV� WR� HDFK� LWHP� RQ�
WKH� LQVWUXPHQW� ZHUH� DVVLJQHG� YDOXHV� RI� �� –� ���
ZKHUH��� �1HYHU���� �6HOGRP���� �6RPHWLPHV��
��  � 2IWHQ� DQG� ��  � $OZD\V�� 1HJDWLYH-ZRUGHG�
LWHPV� ZHUH� UHYHUVHG� ZKHQ� FRGLQJ� IRU� DQDO\VLV�� $� 
PHDQ� RI� ���� RU� OHVV� GHSLFWV� OHVV� F\EHUORDILQJ�
DFWLYLWLHV�DQG�LWV�LPSDFW�RQ�ZRUN�ZKLOHV�D�PHDQ�
RI� ���� DQG� DERYH� LPSOLHV� D� KLJK� F\EHUORDILQJ�
DFWLYLW\� DQG� LWV� LPSDFW� RQ� ZRUN� LQ� WKLV� VWXG\��
4XDQWLWDWLYH� GDWD� DQDO\VHV� FRPSULVLQJ� PHDQV 
DQG�VWDQGDUG�GHYLDWLRQ�ZHUH�XVHG�WR�DQDO\VH�WKH�
UHVHDUFK� TXHVWLRQV�� ,Q� DGGLWLRQ�� W-WHVW�ZDV� FRQ�
GXFWHG�XVLQJ�6WDWLVWLFDO�3DFNDJH� IRU� WKH�6RFLDO�
6FLHQFHV��6366�YHUVLRQ�����VRIWZDUH�WR�WHVW�WKH� 
K\SRWKHVLV� 

� 

 

5(68/76�$1'�',6&866,21 
7KH� UHVXOWV� RI� WKH� VWXG\� KDYH� EHHQ� SUHVHQWHG�
DFFRUGLQJ�WR�UHVHDUFK�TXHVWLRQV�DQG�K\SRWKHVLV��
7KH� ILUVW� UHVHDUFK� TXHVWLRQ� VRXJKW� WR� ILQG� RXW�
F\EHUORDILQJ� DFWLYLWLHV� WKDW� VWXGHQW-ZRUNHUV�
HQJDJH� LQ�� 7KH� FDOFXODWHG�PHDQV� DQG� VWDQGDUG�
GHYLDWLRQV�DUH�SUHVHQWHG�LQ�7DEOH���� 
 
)URP� WKH� UHVXOW� LQ�7DEOH� ��� WKH� KLJKHVW� F\EHU�
ORDILQJ� DFWLYLW\� RI� WKH� SDUWLFLSDQWV�ZDV� ,QVWDQW�
PHVVDJLQJ��:KDWV$SS�)DFH%RRN�7ZLWWHU� �0� �
������6'� ��������7KLV�ZDV�IROORZHG�E\�FKHFN�
SHUVRQDO�HPDLO� �0 �������6'� ��������DQG�UH�
FHLYH� SHUVRQDO� HPDLO� �0 � ������ 6'�  � ��������
7KH� OHDVW� F\EHUORDILQJ� DFWLYLW\� ZDV� RQOLQH�
JDPHV� �0� �������6'� ���������7KLV�ZDV� IRO�
ORZHG�E\�RQOLQH�VKRSSLQJ��0HDQ� �������6'� �
�������� 
 
7KH� YDOXHV� FRQILUP� WKDW� ZRUNHUV� F\EHU-ORDI�
ZKHQ� LQ� WKH� RIILFH�� )UHTXHQW� FKHFNLQJ� RI� SHU�
VRQDO�PDLO�PD\�EH�D�VLJQ�WKDW�VWDII�DUH�ERUHG�DW�
ZRUN��$�PRUH�FKDOOHQJLQJ�ZRUN�VFKHGXOH�PD\�
EH�FUHDWHG�WR�NHHS�VWDII�HQJDJHG�DQG�RQ�WDVN�DW�
ZRUN�� +RZHYHU�� KLJK� OHYHOV� RI� MRE� VWUHVV� ZLOO�
OHDG� WR� KLJK� OHYHOV� RI� F\EHUORDILQJ� EHKDYLRXU 
�.RD\�HW�DO�������E���$Q�RUJDQLVDWLRQDO�DWPRV�
SKHUH� FUHDWHG� E\� PDQDJHPHQW� WKDW� VXSSRUWV�� 

7DEOH����&\EHUORDILQJ�DFWLYLWLHV�RI�VWXGHQW-ZRUNHUV 

 &\EHUORDILQJ�DFWLYLW\ Q 0HDQ 6WG��'HYLDWLRQ 

2QOLQH�JDPHV ��� ���� ����� 
/RRN�IRU�HPSOR\PHQW ��� ���� ����� 
2QOLQH�VKRSSLQJ ��� ���� ����� 
'RZQORDG�QRQ-ZRUN-UHODWHG�LQIRUPDWLRQ ��� ���� ����� 
(QWHUWDLQPHQW�ZHEVLWH ��� ���� ����� 
6SRUWV�ZHEVLWH ��� ���� ����� 
,QVWDQW�PHVVDJLQJ��:KDWV$SS�)DFH%RRN�7ZLWWHU� ��� ���� ����� 
6HQG�SHUVRQDO�HPDLO ��� ���� ����� 
&KHFN�SHUVRQDO�HPDLO ��� ���� ����� 
1HZV�ZHEVLWHV ��� ���� ����� 
1RQ-ZRUN-UHODWHG�ZHEVLWHV ��� ���� ����� 
5HFHLYH�SHUVRQDO�HPDLO ��� ���� ����� 
7LPH�WDNHQ�WR�VZLWFK�IURP�F\EHUORDILQJ�WR�ZRUN ��� ���� ����� 



-RXUQDO�RI�6FLHQFH�DQG�7HFKQRORJ\����.1867������ 

 

 

����������������������������������������������������������&\EHUORDILQJ�DPRQJ�VWXGHQW-ZRUNHUV�LQ�*KDQD��� ��� 

VWDII�VKRXOG�EH�FUHDWHG�WR�HQVXUH�WKDW�HPSOR\HHV�
VHQVH� WKHLU� ZRUN� DV� VLJQLILFDQW� DQG� PDNHV� DQ�
LPSDFW� LQ� WKH�RUJDQLVDWLRQ� �$QDQGDUDMDQ�HW�DO���
������ /D3ODQWH�� ������� 6WDII� QRW� XVLQJ� WKHLU�
WLPH� HIILFLHQWO\� LV� D� GUDLQ�RQ� DQ�RUJDQLVDWLRQV¶�
UHVRXUFHV��&KHQ�HW�DO���������/LP��������� 
 
5HVHDUFK�TXHVWLRQ�WZR�VRXJKW�WR�ILQG�RXW�LI�WKH�
VH[�RI�D�VWXGHQW-ZRUNHU�LQIOXHQFHG�F\EHUORDILQJ�
DW�ZRUN��)LJ����VKRZV�WKH�ILQGLQJV�RQ�WKH�LQIOX�
HQFH� RI� WKH� VH[� RI� WKH� UHVSRQGHQWV� DQG� WKHLU�
F\EHUORDILQJ� DFWLYLWLHV�� $QDO\VLV� LQ� )LJ�� ��
VKRZV� WKH� PHDQ� RI� WKH� UHVSRQGHQWV¶� DFWLYLWLHV� 

 

)LJ�����,QIOXHQFH�RI�UHVSRQGHQWV¶�VH[�RQ�F\EHUORDILQJ�DFWLYLWLHV 

LQ�UHODWLRQ�WR�WKHLU�VH[��,Q�)LJ�����WKH�PHDQ�RI� 
WKH�PDOHV�LQ�DOO�DFWLYLWLHV�ZHUH�KLJKHU�WKDQ�WKDW�
RI� WKH� IHPDOHV�� 7KLV� LQGLFDWHV� WKDW� PDOHV� GR� 
PRUH� F\EHUORDILQJ� WKDQ� IHPDOHV� WKXV� FRQILUP�
LQJ�ILQGLQJV�RI�/LP�DQG�&KHQ��������WKDW�WKHUH�
DUH� VH[� GLIIHUHQFHV� LQ� F\EHUORDILQJ� ZKHUHE\�
PDOHV� WHQG� WR� GR� PRUH� F\EHUORDILQJ� WKDW� IH�
PDOHV�� :RPHQ� DUH� LQFOLQHG� WKDW� F\EHUORDILQJ�
KDV�DQ�XQGHVLUDEOH�LQIOXHQFH�RQ�WKHLU�ODERXU� 
 
5HVHDUFK�TXHVWLRQ� WKUHH� VRXJKW� WR� ILQG�RXW� WKH�
HIIHFW�RI�VWXGHQW-ZRUNHUV�F\EHUORDILQJ�RQ�ZRUN 
UHODWHG-DFWLYLWLHV�� 7DEOH� �� VKRZV� WKH� ILQGLQJV�

RQ� WKH� HIIHFWV� RI� SDUWLFLSDQWV¶� F\EHUORDILQJ� DF�
WLYLWLHV�RQ�ZRUN�� 
  
7KH�HIIHFW�RI�SDUWLFLSDQWV�F\EHUORDILQJ�RQ�ZRUN
-UHODWHG�DFWLYLWLHV�ZDV�PLGZD\��0� �������6'� �
������� 7KH� SDUWLFLSDQWV� RI� WKH� VWXG\� PD\� QRW�
KDYH� EHHQ� F\EHUORDILQJ� EHFDXVH� WKH\� XVH� WKHLU�
H[WUD�WLPH�IRU�VWXG\LQJ��7KXV��WKH\�PD\�EH�JR�
LQJ�WR�ZHEVLWHV�WR�ORRN�IRU�LQIRUPDWLRQ�RQ�WKHLU�
VWXGLHV� WKXV�PD\�QRW�EH�FRQVLGHULQJ� WKH�DFWLYL�
WLHV� DV� F\EHUORDILQJ�� &RNHU� ������� EHOLHYHV� 
F\EHUORDILQJ�FDQ�UHSOHQLVK�DWWHQWLRQDO�UHVRXUFHV�
E\� UHGXFLQJ� YLJLODQFH� GHFUHPHQW�� UHSOHQLVKHV� 

DWWHQWLRQDO� UHVRXUFHV�� UHVXOWLQJ� LQ� JUHDWHU� VXV�
WDLQHG�WDVN�YLJLODQFH�ZKHQ�FRPSDUHG�WR�D�EUHDN�
FRQGLWLRQ�ZKHUH� UHVSRQGHQWV� UHPDLQHG� VWDWLRQ�
DU\�DQG�GLG�QRWKLQJ�WKXV�SHUSHWUDWRUV�RI�F\EHU�
ORDILQJ� VKRXOG� QRW� EH� SXQLVKHG�� ,QIHUHQFHV�
IURP� WKH� GDWD� DQDO\VHG� VXSSRUW� WKH� VXJJHVWLRQ�
WKDW� WKHUH�PXVW� EH� WUDLQLQJ� LQ� RUJDQLVDWLRQV� RI�
WKH� HIIHFWV� RQ� F\EHUORDILQJ� DQG� H[SODLQ� KRZ�
EHVW� WR� XVH� WKH� LQWHUQHW� IRU� ZRUN� DQG� SHUVRQDO�
XVH� 
  
7R�WHVW�WKH�K\SRWKHVLV��UHODWLRQVKLS�EHWZHHQ�WKH�
VH[�RI�SDUWLFLSDQWV�DQG�WKHLU�F\EHUORDILQJ�DFWLY- 
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LWLHV��DQ�LQGHSHQGHQW�VDPSOH�W-WHVW�ZDV�FRQGXFW- 
HG�WR�LQYHVWLJDWH�LI� WKHUH�LV�D�VLJQLILFDQW�GLIIHU�
HQFH� LQ� F\EHUORDILQJ� DFWLYLWLHV� RI�PDOH� DQG� IH�
PDOH� VWXGHQW-ZRUNHUV�� 7KH� UHVXOW� LV� SUHVHQWHG�
LQ�7DEOH��� 
 
7KH�UHVXOWV� LQ�7DEOH��� LQGLFDWH� WKDW� WKHUH� LV�QR�
VWDWLVWLFDOO\� VLJQLILFDQW�GLIIHUHQFH� LQ�F\EHUORDI�
LQJ�DFWLYLWLHV� IRU�PDOHV� �0� �������6'� �������
DQG�IHPDOHV���0 �������6'� �������� W����������
 � -������S� � �������7KH� UHVXOWV�YDOLGDWH� WKH� LQ�
IHUHQFHV�PDGH�LQ�VHFRQG�UHVHDUFK�TXHVWLRQ�WKDW�
PDOHV� WHQG� WR� GR� PRUH� F\EHUORDILQJ� WKDQ� IH�
PDOHV�� 7KH� UHVXOWV� YDOLGDWHV� /LP� DQG� &KHQ�
�������ILQGLQJV�WKDW�WKHUH�DUH�VLJQLILFDQW�JHQGHU�
GLIIHUHQFH�LQ�WKH�SHUFHLYHG�LPSDFW�RI�F\EHUORDI�
LQJ� RQ�ZRUN��7KLV� ILQGLQJ� DOVR� FRUUHODWHV�ZLWK�
WKDW� RI� *DUUHWW� DQG� 'DQ]LJHU� �������� 9LWDN��
&URXVH��DQG�/D5RVH�������� WKDW� WKHUH�DUH�JHQ�
GHU� GLIIHUHQFHV� LQ� F\EHUORDILQJ� DQG� WKDW�PDOHV�
WKHQ�WR�GR�PRUH�F\EHUORDILQJ�WKDW�IHPDOHV� 
 
,PSOLFDWLRQV� RI� F\EHU-ORDILQJ� RQ� RUJDQLVD�
WLRQV 
)RU� DQ\� UHVHDUFKHU�� RQH� TXHVWLRQ� RI� LQWHUHVW� LV�
WKH�³DQG�VR�ZKDW�TXHVWLRQ´��:K\�VKRXOG�SHRSOH�
EH� LQWHUHVWHG� LQ� WKH� ILQGLQJV� RI� D� VWXG\"� 7KH�
RUJDQLVDWLRQDO�LPSOLFDWLRQV�RI�F\EHUORDILQJ�FDQ�
LQFOXGH�EULHI�VWDII�GLYHUVLRQ�WR�PRUH�JUDYH�FRQ�
VHTXHQFHV�VXFK�DV�GUDLQ�RQ�WKH�UHVRXUFHV�RI�DQ�
RUJDQLVDWLRQ�� ,Q� DGGLWLRQ�� F\EHUORDILQJ� FDQ� UH�
VXOW� LQ� LQDGHTXDWH� XVH� RI� QHWZRUN� UHVRXUFHV�
OHDGLQJ� WR� VORZHU� QHWZRUN� SHUIRUPDQFH�� (OHF�
WURQLF�PRQLWRULQJ�PHFKDQLVPV�WKDW�HLWKHU�WUDFN�
RU� GHQ\� DFFHVV� WR� VLWHV� DORQJ� ZLWK� PRQLWRULQJ�
HPDLOV� UHGXFHG� F\EHUORDILQJ� EHKDYLRXUV� RI��
HPSOR\HHV��DW��ZRUN��&KHQ�HW�DO���������8JULQ��
3HDUVRQ�DQG�2GRP���������+RZHYHU��PRQLWRU�
LQJ� �V\VWHPV�KDYH� �ERWK� �PRQHWDU\� �FRVWV� �DQG��
FRVWV� � RI� � UHGXFHG� HPSOR\HH� PRUDOH� DQG� MRE�
VDWLVIDFWLRQ� �8JULQ� HW� DO��� ������� $V� QRWHG� E\�
%HXJUH�DQG�.LP��������WR�UHGXFH��WKH��QHJDWLYH�
HIIHFWV�RI�F\EHUORDILQJ� �DV�ZHOO�DV�PDLQWDLQLQJ�
WKH�SRVLWLYH�RQHV��PDQDJHUV�VKRXOG�GHYHORS�DQG�
LPSOHPHQW� FOHDU� SROLFLHV� UHODWHG� WR� WKH� XVH� RI�
WKH�,QWHUQHW�DW�ZRUN��&\EHUORDILQJ�KDV�LPSOLFD�
WLRQV� RQ� VHFXULW\� RI� D� QHWZRUN� DV� VWDII� PD\�
GRZQORDG� YLUXVHV� DQG� RWKHU�PDOZDUH� RQ� FRP�
SXWHUV� OHDGLQJ� WR� &\EHUFULPH� VXFK� DV� :DQQD�
FU\� 5DQVRPZDUH� WKDW� LQIHFWHG� RYHU� ��������
V\VWHPV�LQ�RYHU�����FRXQWULHV�LQ�0D\�����������
)XUWKHU�� VLQFH� WKH� VWXG\� SDUWLFLSDQWV� DUH� VWX�
GHQWV�� WKHUH� LV� WKH�QHHG� WR� HGXFDWH� VWXGHQWV� RQ� 

KRZ�WR�XVH�WKH�LQWHUQHW� LQ�RUGHU�WR�PLQLPLVH�LI�
QRW�WR�DYRLG�F\EHUORDILQJ�� 
 
&21&/86,21� $1'� )8785(� 5(�
6($5&+ 
)LQGLQJV� IURP� WKLV� VWXG\� KDYH� VKRZQ� WKDW�
F\EHUORDILQJ� LV� JHQHUDOO\� ZLGHVSUHDG� DW� WKH�
RIILFH�� 6WDII� HVSHFLDOO\�PDOHV� WHQG� WR� GR�PRUH�
F\EHUORDILQJ� WKDQ� IHPDOHV� DW� ZRUN� DOWKRXJK�
WKHUH� LV� QRW� VWDWLFDOO\� GLIIHUHQW�� &\EHUORDILQJ�
FDQ�EH�PLQLPLVHG�DW� WKH�RIILFH�E\�GHSOR\LQJ�D�
WHFKQRORJ\-SURQH� VROXWLRQ� XVLQJ� ILUHZDOOV� WR�
EORFN� DFFHVV� WR� QRQ-HVVHQWLDO� DFFHVV� WR� WKH� LQ�
WHUQHW��6WDII�PD\�DOVR�EH�HGXFDWHG�RQ�WKH�QHJD�
WLYH�HIIHFWV�RI�F\EHUORDILQJ�LQ�DQ�RUJDQLVDWLRQ� 
 
)XWXUH� UHVHDUFK� VKRXOG� IRFXV� RQ� SHUVRQDOLW\�
WUDLWV� DQG� ZRUN� HWKLFV� WKDW� WHQG� WR� LQIOXHQFH�
F\EHU-ORDILQJ�� ,Q� DGGLWLRQ�� IXUWKHU� UHVHDUFK�
VKRXOG� VHHN� WR� ILQG� LI� WHFKQRORJLFDO� LQIUDVWUXF�
WXUH�KDV�DQ�HIIHFW�RQ�F\EHU-ORDILQJ�� 
 
$QDQGDUDMDQ��0���6LPPHUV��&��DQG�,JEDULD��0��
�������� $Q� H[SORUDWRU\� LQYHVWLJDWLRQ� RI� WKH�
DQWHFHGHQWV� DQG� LPSDFW� RI� LQWHUQHW� XVDJH�� DQ�
LQGLYLGXDO� SHUVSHFWLYH�� %HKDYLRXU� DQG� ,QIRU�
PDWLRQ�7HFKQRORJ\������������-���� 

 
%HXJUH��&��'��DQG�.LP��'�� ��������&\EHUORDI�
LQJ�� 9LFH� RU� 9LUWXH"� ,Q� 0�� .KRVURZ-3RXU�
�(G���� (PHUJLQJ� 7UHQGV� DQG� &KDOOHQJHV� LQ�
,QIRUPDWLRQ� 7HFKQRORJ\� 0DQDJHPHQW�� �� �����
���-����� 3HQQV\OYDQLD�� ,GHD� *URXS� 3XEOLVK�
LQJ 

 
&KHQ�� -�� 9��� &KHQ�� &�� &�� DQG� <DQJ�� +�-+��
��������$Q�HPSLULFDO�HYDOXDWLRQ�RI�NH\�IDFWRUV�
FRQWULEXWLQJ� WR� LQWHUQHW� DEXVH� LQ� WKH� ZRUN�
SODFH�� ,QGXVWULDO�0DQDJHPHQW� DQG�'DWD� 6\V�
WHPV�������������-����� 

 
&RNHU��%��/����������)UHHGRP�WR�VXUI��WKH�SRVL�
WLYH� HIIHFWV� RI� ZRUNSODFH� ,QWHUQHW� OHLVXUH�
EURZVLQJ�� 1HZ� 7HFKQRORJ\�� :RUN� DQG� (P�
SOR\PHQW�������������-����� 

 
&UHVZHOO�� -��:�� ��������(GXFDWLRQDO� UHVHDUFK��
3ODQQLQJ�� FRQGXFWLQJ�� DQG� HYDOXDWLQJ�TXDQWL�
WDWLYH� UHVHDUFK� ��� HG����%RVWRQ��0$��3HDUVRQ�
(GXFDWLRQ��,QFRUSRUDWHG�� 

 
*DUUHWW��5��.��DQG�'DQ]LJHU��-��1����������'LV�
DIIHFWLRQ� RU� H[SHFWHG� RXWFRPHV�� 8QGHUVWDQG- 
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 ��� 

LQJ�SHUVRQDO�,QWHUQHW�XVH�GXULQJ�ZRUN��-RXUQDO�
RI� &RPSXWHU-0HGLDWHG� &RPPXQLFDWLRQ�� �� 
��������-����� 
 
-DQGDJKL�� *��� $OYDQL�� 6�� 0��� =DUHL-0DWLQ�� +��
DQG�)DNKHUL-.R]HNDQDQ��6����������&\EHUORDI�
LQJ� PDQDJHPHQW� LQ� RUJDQL]DWLRQV�� ,UDQLDQ�
-RXUQDO� RI� 0DQDJHPHQW� 6WXGLHV�� ������ ���-
����� 

 
.RD\��.��<��� 6RK�� 3�� &�-+�� DQG�&KHZ��.��:��
�����D��� $QWHFHGHQWV� DQG� FRQVHTXHQFHV� RI�
F\EHUORDILQJ�� (YLGHQFH� IURP� WKH� 0DOD\VLDQ�
,&7� LQGXVWU\�� )LUVW� 0RQGD\�� ������� �-����
KWWS���G[�GRL�RUJ���������IP�Y��L������� 
� 
.RD\��.��<��� 6RK�� 3�� &�-+�� DQG�&KHZ��.��:��
�����E���'R�HPSOR\HHV¶�SULYDWH�GHPDQGV�OHDG�
WR� F\EHUORDILQJ"� 7KH� PHGLDWLQJ� UROH� RI� MRE�
VWUHVV��0DQDJHPHQW�5HVHDUFK�5HYLHZ�� ��� �����
����-������ 

 
/D3ODQWH��$�� �������� 6WDUW� VPDOO� WKLQN� LQILQLWH��
&RPSXWHUZRUOG��������-����� 

 
/LEHUPDQ�� %��� 6HLGPDQ�� *��� 0FNHQQD�� .�� <��
DQG�%XIIDUGL��/��(����������(PSOR\HH�MRE�DWWL�
WXGHV� DQG� RUJDQL]DWLRQDO� FKDUDFWHULVWLFV� DV�
SUHGLFWRUV� RI� F\EHUORDILQJ��&RPSXWHUV� LQ�+X�
PDQ�%HKDYLRU�������������-������ 

 
/LP��9��.����������7KH�,7�ZD\�RI�ORDILQJ�RQ�
WKH�MRE��&\EHUORDILQJ��QHXWUDOL]LQJ�DQG�RUJDQL�
]DWLRQDO�MXVWLFH��-RXUQDO�RI�2UJDQL]DWLRQDO�
%HKDYLRU������������-�����KWWS���G[�GRL��
��������MRE������$FFHVVHG�RQ������������ 

 
/LP��9��.��DQG�&KHQ��'��-����������&\EHUORDI�
LQJ�DW� WKH�ZRUNSODFH��JDLQ�RU�GUDLQ�RQ�ZRUN"�
%HKDYLRXU� DQG� ,QIRUPDWLRQ� 7HFKQRORJ\�� ��
��������-����� 

 
/XR��;��DQG�/LDR��4����������$ZDUHQHVV�HGXFD�
WLRQ�DV� WKH�NH\� WR� UDQVRPZDUH�SUHYHQWLRQ�� ,Q�
IRUPDWLRQ�6\VWHPV�6HFXULW\������������-����� 

 
0DKDWDQDQNRRQ�� 3��� $QDQGDUDMDQ�� 0�� DQG� ,J�
EDULD��0�� �������� 'HYHORSPHQW� RI� D� PHDVXUH�
RI�SHUVRQDO�ZHE�XVDJH�LQ�WKH�ZRUNSODFH��&\EHU�
3V\FKRORJ\�DQG�%HKDYLRU����������-����� 

 
0RRG\��*��'�� DQG� 6LSRQHQ��0�� ��������8VLQJ�
WKH�WKHRU\�RI�LQWHUSHUVRQDO�EHKDYLRU�WR�H[SODLQ�
QRQ-ZRUN-UHODWHG� SHUVRQDO� XVH� RI� WKH� ,QWHUQHW�

DW�ZRUN��,QIRUPDWLRQ�DQG�0DQDJHPHQW���������
���-����� 

 
3DJH��'����������7HDFKHUV¶�SHUVRQDO�ZHE�XVH�DW�
ZRUN��%HKDYLRXU�DQG�,QIRUPDWLRQ�7HFKQRORJ\��
����������-����� 

 
3KLOOLSV��-��*����������7KH�SV\FKRORJ\�RI�,QWHU�
QHW� XVH� DQG� PLVXVH�� 7KH� ,QWHUQHW� DQG� ZRUN�
SODFH�WUDQVIRUPDWLRQ��5RXWOHGJH��3S���-���� 
 
3LQGHN�� 6��� .UDMFHYVND�� $�� DQG� 6SHFWRU�� 3�� (��
��������&\EHUORDILQJ�DV�D�FRSLQJ�PHFKDQLVP��
'HDOLQJ�ZLWK�ZRUNSODFH�ERUHGRP��&RPSXWHUV�
LQ�+XPDQ�%HKDYLRU���������-����� 

 
5XDQH�� -�� 0�� �������� (VVHQWLDOV� RI� 5HVHDUFK�
0HWKRGV��0DOGHQ��0$��0DVVDFKXVHWWV��%ODFN�
ZHOO� 

 
6DNV��$��0����������$QWHFHGHQWV�DQG�FRQVH�
TXHQFHV�RI�HPSOR\HH�HQJDJHPHQW��-RXUQDO�RI�
0DQDJHULDO�3V\FKRORJ\������������-�����
GRL�GRL����������������������������$F�
FHVVHG�RQ����������� 

 
6KDUPD��6��.��DQG�*XSWD��-��1����������,PSURY�
LQJ� ZRUNHUV
� SURGXFWLYLW\� DQG� UHGXFLQJ� ,QWHU�
QHW� DEXVH�� -RXUQDO� RI� &RPSXWHU� ,QIRUPDWLRQ�
6\VWHPV������������-���� 

 
6LQJDO��.��DQG�&KKLOODU��3����������5DQVRPZDUH
-ZRUOGZLGH�F\EHU�DWWDFNHU��,QWHUQDWLRQDO�-RXU�
QDO�RI�$GYDQFHG�5HVHDUFK�DQG�'HYHORSPHQW���
��������-����� 

 
6WDYURSRXORV�� 9��� $OH[DQGUDNL�� .�� DQG� 0RWWL-
6WHIDQLGL�� )�� �������� )ORZ� DQG� WHOHSUHVHQFH�
FRQWULEXWLQJ� WR� ,QWHUQHW� DEXVH�� 'LIIHUHQFHV�
DFFRUGLQJ� WR� JHQGHU� DQG� DJH�� &RPSXWHUV� LQ�
+XPDQ�%HKDYLRU�������������-������ 

 
7URFKLP��:��0����������7KH�5HVHDUFK�0HWKRGV�
.QRZOHGJH� %DVH� ��QG� HG���� &LQFLQQDWL�� 2+��
$WRPLF�'RJ�3XEOLVKLQJ� 

 
8JULQ�� -��&���3HDUVRQ�� -��0�� DQG�1LFNOH��6��0��
�������� $Q� ([DPLQDWLRQ� RI� WKH� 5HODWLRQVKLS�
EHWZHHQ� &XOWXUH� DQG� &\EHUORDILQJ� 8VLQJ� WKH�
+RIVWHGH� 0RGHO�� -RXUQDO� RI� ,QWHUQHW� &RP�
PHUFH�����������-���� 
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������������������������������������������������&\EHUORDILQJ�DPRQJ�VWXGHQW-ZRUNHUV�LQ�*KDQD��� ��� 

8JULQ�� -��&���3HDUVRQ�� -��0�� DQG�2GRP��0��'��
�������� &\EHU-VODFNLQJ�� 6HOI-FRQWURO�� SULRU�
EHKDYLRU� DQG� WKH� LPSDFW� RI� GHWHUUHQFH� 
PHDVXUHV�� 5HYLHZ� RI� %XVLQHVV� ,QIRUPDWLRQ�
6\VWHPV������������-���� 
 
9LWDN�� -��� &URXVH�� -�� DQG� /D5RVH�� 5�� ��������
3HUVRQDO� ,QWHUQHW� XVH� DW� ZRUN��8QGHUVWDQGLQJ� 

F\EHUVODFNLQJ�� &RPSXWHUV� LQ� +XPDQ� %HKDY- 
LRU��������������-������ 

 
=RJKEL-0DQULTXH-GH-/DUD�� 3�� �������� 5HFRQ�
VLGHULQJ� WKH� ERXQGDULHV� RI� WKH� F\EHUORDILQJ�
DFWLYLW\�� WKH� FDVH� RI� D� XQLYHUVLW\�� %HKDYLRXU�
DQG�,QIRUPDWLRQ�7HFKQRORJ\�������������-����� 


