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RQ� VRFLR�GHPRJUDSKLF� SURILOH� RI� WKH� SDUWLFLSDQWV�� VHOI�UHSRUWHG� SUHVHQFH� RI� PLGOLQH� GLDVWHPD�� WKH�
FKDUDFWHULVWLFV�RI�WKH�GLDVWHPD�DQG�VRFLRFXOWXUDO�EHOLHIV�UHJDUGLQJ�PLGOLQH�GLDVWHPD��6WDWLVWLFDO�DQDO\VLV�
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SUHVHQWHG� DV� FRXQWV� DQG�SHUFHQWDJHV��&KL�VTXDUH� WHVW�ZDV� DSSOLHG� WR� GHWHUPLQH� DVVRFLDWLRQV� EHWZHHQ�
YDULDEOHV�ZLWK�WKH�OHYHO�RI�VLJQLILFDQFH�VHW�DW�S��������

5HVXOWV��$�WRWDO�RI�����VWXGHQWV�DJHG����WR����\HDUV�DQG�D�PHDQ�DJH�RI�������\HDUV���������WRRN�SDUW�LQ�
WKLV�VWXG\������RI�WKH�VWXG\�SRSXODWLRQ�KDG�PD[LOODU\�PLGOLQH�GLDVWHPD��0RVW�FDVHV�ZHUH�UHFRUGHG�LQ�
WKH�PD[LOODU\�DUFK� ���������$OO�HWKQLF�JURXSV�DQG�VWXGHQWV� LQ� ORZHU�DJH�JURXS�VDZ�PD[LOODU\�PLGOLQH�
GLDVWHPD�DV�D�VLJQ�RI�EHDXW\�DQG�SHUFHLYHG�LW�WR�EH�PRUH�DWWUDFWLYH�LQ�IHPDOH���

&RQFOXVLRQ�� %DVHG� RQ� WKH� VWXG\��PLGOLQH�GLDVWHPD� LV� UHJDUGHG� DV� D� VLJQ� RI� EHDXW\�� DOO� HWKQLF� JURXSV�
SHUFHLYHG�PLGOLQH�GLDVWHPD�DV�DQ�DHVWKHWLF�DWWULEXWH���

.H\ZRUGV��VRFLR�FXOWXUDO��EHOLHI��PLGOLQH�GLDVWHPD���

�'HSDUWPHQW� RI� 5HVWRUDWLYH� 'HQWLVWU\�� 6FKRRO� RI�
'HQWLVWU\���8QLYHUVLW\�RI�%HQLQ��%HQLQ�&LW\��(GR�6WDWH

&RUUHVSRQGLQJ�$XWKRU��
'U�-RDQ�(QDEXOHOH�
'HSDUWPHQW�RI�5HVWRUDWLYH�'HQWLVWU\��
6FKRRO�RI�'HQWLVWU\���
8QLYHUVLW\�RI�%HQLQ�
(PDLO��HPLHQ�HQDEXOHOH#XQLEHQ�HGX�

,QWURGXFWLRQ
'LDVWHPD�� ZKLFK� PHDQV� LQWHUYDO� LQ� *UHHN�� LV� D�
JDS� RU� VSDFH� EHWZHHQ� WZR� RU� PRUH� FRQVHFXWLYH�
WHHWK�� LW� RFFXUV� PRUH� IUHTXHQWO\� LQ� WKH� PHGLDQ�
SODQH� RI� WKH� PD[LOODU\� DUFK� EHWZHHQ� WKH� WZR�

FHQWUDO� LQFLVRUV� DQG� KHQFH� FDOOHG� WKH� PHGLDQ��
FHQWUDO� RU� PLGOLQH� GLDVWHPD��� 7UXH� PLGOLQH�
GLDVWHPD� LV� RQH� ZLWKRXW� SHULRGRQWDO�SHULDSLFDO�
LQYROYHPHQW�DQG�ZLWK�WKH�SUHVHQFH�RI�DOO�DQWHULRU�
WHHWK�LQ�WKH�DUFK��
0D[LOODU\�PLGOLQH�GLDVWHPD�KDV�EHHQ�REVHUYHG�WR�
EH�KLJKHU� LQ�EODFNV� ���������� WKDQ� LQ�&DXFDVLDQV�
����������� DQG� WKLV� KLJK� LQFLGHQFH�KDV� DOVR� EHHQ�
FRQILUPHG� E\� VRPH� 1LJHULDQ� VWXGLHV����� 5HSRUWV�
RQ�VH[�SUHGLOHFWLRQ�YDU\�ZLWK�D�VWXG\�FRQGXFWHG�
DPRQJ� ZKLWHV� VXJJHVWLQJ� LW� LV� PRUH� FRPPRQ�
DPRQJ� PDOHV�� ZKLOH� DQRWKHU� VWXG\� FRQGXFWHG�
DPRQJ� EODFNV� UHYHDOHG� WKDW� LW� LV� PRUH� FRPPRQ�
DPRQJ�IHPDOHV���

7KH� SHUFHSWLRQ� RI� GLDVWHPD� WHQGV� WR� YDU\� LQ�
UHODWLRQ� WR� FXOWXUH�� DJH� JURXS�� DQG� UDFLDO�
EDFNJURXQG��0LGOLQH�GLDVWHPD� LQ�VRPH�FOLPHV� LV�
D� FRPPRQ� DHVWKHWLF� FRPSODLQW�� ZLWK�
LQWHUYHQWLRQV�VRXJKW�WR�FRUUHFW�LW���������
,Q� 1LJHULD�� PD[LOODU\� PLGOLQH� GLDVWHPD� LV�
JHQHUDOO\� UHJDUGHG� DV� D� V\PERO� RI� EHDXW\��������
KHQFH� LQGLYLGXDOV� ZLWK� PD[LOODU\� PLGOLQH�
GLDVWHPD�RIWHQ�HQMR\�D� ORW�RI�FRPSOLPHQWV� LQ�WKH�

$FFHVV�WKLV�DUWLFOH�RQOLQH
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VRFLHW\���� ,Q� 1LJHULD�� WKH� SUHVHQFH� RI� PD[LOODU\�
PLGOLQH� GLDVWHPD� LV� WKRXJKW� WR� HQKDQFH� WKH�
DWWUDFWLYHQHVV�RI�DQ�LQGLYLGXDO�HVSHFLDOO\�ZRPHQ��
XQOLNH� LQ� WKH� ZHVWHUQ� VRFLHWLHV� ZKHUH� LW� LV�
UHJDUGHG� DV� D� PDORFFOXVLRQ�� +HQFH�� PDQ\�
LQGLYLGXDOV� VXEPLW� WKHPVHOYHV� WR� XQGHUJR�
PXWLODWLRQ� RI� WKHLU� DQWHULRU� WHHWK� LQ� RUGHU� WR�
FUHDWH�DQ�DUWLILFLDO�GLDVWHPD�������

,Q� D� SUHYLRXV�1LJHULDQ� VWXG\�� DERXW� ���� RI� WKH�
SDUWLFLSDQWV� ZRXOG� QRW� PLQG� KDYLQJ� DUWLILFLDO�
PD[LOODU\�PLGOLQH�GLDVWHPD���

,W� KDV� DOVR� EHHQ� REVHUYHG� WKDW� LW� ZDV� QRW�
XQFRPPRQ�DPRQJ�VRPH�$IULFDQV�WR�GHPDQG�IRU�
DUWLILFLDOO\� FUHDWHG� PD[LOODU\� PLGOLQH� GLDVWHPD�
IURP� GHQWDO� SUDFWLWLRQHUV�������+RZHYHU��PDMRULW\�
RI�GHQWLVWV�GLG�QRW� VXSSRUW� WKH�DUWLILFLDO� FUHDWLRQ�
RI�PD[LOODU\�PLGOLQH�GLDVWHPD����

$� VLWXDWLRQ� WKDW�KDV� FDXVHG�PDQ\� LQGLYLGXDOV� WR�
VHHN� WKH� FUHDWLRQ� RI� DUWLILFLDO� PD[LOODU\� PLGOLQH�
GLDVWHPD� IURP�TXDFNV�ZLWK� UHVXOWDQW�GHOHWHULRXV�
HIIHFWV����������

*LYHQ� WKH� YDU\LQJ� SHUFHSWLRQ� RI� GLDVWHPD� LW� LV�
SRVVLEOH� WKDW� VRFLR�FXOWXUDO� EHOLHIV� GLIIHU� ZLWK�
UHJDUGV�WR�PD[LOODU\�PLGOLQH�GLDVWHPD�DV�LQ�VRPH�
FOLPHV� LW� LV� UHJDUGHG� DV� D� FRPPRQ� DHVWKHWLF�
FRPSODLQW�� ZLWK� SHRSOH� VHHNLQJ� LQWHUYHQWLRQV� WR�
FRUUHFW�LW���������

+RZHYHU�� LQ� VRPH� RWKHU� FOLPHV� LW� LV� FRPPRQO\�
YLHZHG�DV�D�IHDWXUH�RI�EHDXW\���������$OVR�WKHUH�LV�D�
FDOO� IRU� VWXGLHV� DPRQJ� 1LJHULDQ� HWKQLFLWLHV� WR�
HVWDEOLVK� WKHLU� SHUFHSWLRQ� RI�PLGOLQH� GLDVWHPD���
)XUWKHUPRUH�� WKHUH� LV� SDXFLW\� RI� UHVHDUFK� RQ�
VRFLRFXOWXUDO�EHOLHIV� UHJDUGLQJ�PD[LOODU\�PLGOLQH�
GLDVWHPD� DYDLODEOH�� KHQFH�� WKLV� VWXG\� ZDV�
GHVLJQHG� WR� GHWHUPLQH� WKH� VHOI�UHSRUWHG�
SUHYDOHQFH�RI�PD[LOODU\�PLGOLQH�GLDVWHPD�DV�ZHOO�
DV� DVVHVV� WKH� VRFLRFXOWXUDO� EHOLHIV� UHJDUGLQJ�
PD[LOODU\� PLGOLQH� GLDVWHPD� DPRQJ�
XQGHUJUDGXDWH� VWXGHQWV� RI� GLIIHUHQW� HWKQLFLW\�
DWWHQGLQJ�D�1LJHULDQ�XQLYHUVLW\��

0HWKRGRORJ\�
7KLV� ZDV� D� GHVFULSWLYH� FURVV� VHFWLRQDO� VWXG\� RI�
XQGHUJUDGXDWH� VWXGHQWV� LQ� WKH� 8QLYHUVLW\� RI�
%HQLQ�� %HQLQ� &LW\�� (GR� 6WDWH�� 1LJHULD��
8QGHUJUDGXDWH� VWXGHQWV� ZKR� ZHUH� DYDLODEOH� DW�
WKH� WLPH� RI� VWXG\� �1RYHPEHU� ����� WR� $XJXVW�
�������DQG�ZHUH�ZLOOLQJ�WR�SDUWLFLSDWH�LQ�WKH�VWXG\�

ZHUH�UHFUXLWHG�IRU�WKH�VWXG\��7KH�IRUPXOD�EHORZ�
ZDV�XVHG�WR�FDOFXODWH�WKH�VDPSOH�VL]H�

1� � ��ZKHQ�HVWLPDWHG�SRSXODWLRQ�VL]H�LV�PRUH�
WKDQ�������
���������������:KHUH� � � �1� �7KH�GHVLUHG�VDPSOH�VL]H� LI�
SRSXODWLRQ�VL]H�LV�PRUH�WKDQ�������
=� �7KH�6WDQGDUG�1RUPDO�GHYLDWH�XVXDOO\� VHW� DW�
�����FRUUHVSRQGLQJ�WR�WKH������������������������������������������������������������������
FRQILGHQFH�OHYHO�
����������������3�  � 7KH� SURSRUWLRQ� LQ� WKH� WDUJHW�
SRSXODWLRQ�HVWLPDWHG�WR�KDYH�D�SDUWLFXODU�
FKDUDFWHULVWLFV��T� ���²�S�
����������������G�  � 'HJUHH� RI� DFFXUDF\� GHVLUHG� VHW� DW�
�����
7KHUHIRUH��
,W�ZDV�WDNHQ�WKDW�=� �������S� �����RU��������DQG�G�
ZDV�VHW�DW������

7KHUHIRUH����1� �

��������������������1� �
��������������������1� ������
�$�����QRQ�UHVSRQVH�UDWH�ZDV�DGGHG�PDNLQJ�WKH�
VDPSOH�VL]H�����ZKLFK�ZDV�DSSUR[LPDWHG�WR������
(WKLFDO� DSSURYDO� ZDV� REWDLQHG� IURP� WKH� (WKLFV�
DQG� 5HVHDUFK� FRPPLWWHH� RI� WKH� &ROOHJH� RI�
0HGLFDO� 6FLHQFHV�� 8QLYHUVLW\� RI� %HQLQ�� :ULWWHQ�
LQIRUPHG� FRQVHQW� ZDV� REWDLQHG� IURP� DOO�
SDUWLFLSDQWV��

$�VHOI�DGPLQLVWHUHG�VWUXFWXUHG�TXHVWLRQQDLUH�ZDV�
XWLOL]HG� IRU� WKLV� VWXG\�� 7KH� TXHVWLRQQDLUH�
FRQVLVWHG�RI� WKUHH� VHFWLRQV��7KH� ILUVW� VHFWLRQ�ZDV�
WKH�VRFLR�GHPRJUDSKLF�SURILOH�RI�WKH�SDUWLFLSDQWV��
,QIRUPDWLRQ� VRXJKW� ZDV� DJH�� JHQGHU�� WULEH� DQG�
UHOLJLRQ��7KH�VHFRQG�VHFWLRQ�VRXJKW�WR�ILQG�RXW�LI�
WKH� UHVSRQGHQWV� KDG� PLGOLQH� GLDVWHPD�� WKH�
FKDUDFWHULVWLFV�RI�WKH�GLDVWHPD��DUWLILFLDOO\�FUHDWHG�
RU� QDWXUDO�� DUFK� ZLWK� WKH� GLDVWHPD�� DQG� LI� WKH�
UHVSRQGHQWV� OLNH� WKH�GLDVWHPD��7KH� WKLUG� VHFWLRQ�
VRXJKW� WR� GHWHUPLQH� WKH� VRFLRFXOWXUDO� EHOLHI�
UHJDUGLQJ� PLGOLQH� GLDVWHPD� DPRQJ� WKH�
UHVSRQGHQWV�� ,W�FRQVLVWHG�RI�D�VHW�RI����TXHVWLRQV�
ZLWK� /LNHUW� VFDOH� UHVSRQVHV�7KHILOOHG�
TXHVWLRQQDLUHV� ZHUH� VFUHHQHG� IRU� FRPSOHWHQHVV�
E\� WKH� UHVHDUFKHU�� FRGHG� DQG� HQWHUHG� LQWR� WKH�
,%0�6366� VWDWLVWLFV� ����� VRIWZDUH�� &URVV�
WDEXODWLRQ� ZDV� XVHG� WR� UHSRUW� FDWHJRULFDO�
YDULDEOHV� ZKLFK� ZHUH� SUHVHQWHG� DV� FRXQWV� DQG�
SHUFHQWDJHV�� &KL�VTXDUH� WHVW� ZDV� DSSOLHG� WR�
GHWHUPLQH� DVVRFLDWLRQV� EHWZHHQ� YDULDEOHV� ZLWK�
WKH�OHYHO�RI�VLJQLILFDQFH�VHW�DW�S��������

(QDEXOHOH�HW�DO�
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5HVXOWV�
$� WRWDO� RI� ���� TXHVWLRQQDLUHV�ZHUH� DGPLQLVWHUHG�
DQG� DOO� ILOOHG� DQG� UHWXUQHG� JLYLQJ� D� �����
UHVSRQVH� UDWH�� 7KH� UHVSRQGHQWV� FRQVLVWHG� RI� ����
������PDOHV� DQG� ���� ������ IHPDOHV�� 7KH� DJH� RI�
WKH� SDUWLFLSDQWV� UDQJHG� EHWZHHQ� ��� WR� ��� \HDUV�
ZLWK� WKH� PHDQ� DJH� RI� ����������� \HDUV�� 7DEOH� ��
VKRZV� WKDW�PRVW� RI� WKH� SDUWLFLSDQWV�ZHUH� %HQLQ�
��������� IROORZHG� E\� ,JER� ��������� 7KHUH� ZHUH�
������������&KULVWLDQV�DQG����������0XVOLPV��

)LJXUH���VKRZV� WKH�SUHYDOHQFH�RI�GLDVWHPD�WR�EH�
���� LQ� WKH� VWXG\� SRSXODWLRQ� ZLWK� D� KLJKHU�
LQFLGHQFH� LQ� IHPDOHV� �������� DQG� PRVW� RI� WKH�
GLDVWHPD�ZHUH�UHFRUGHG�LQ�WKH�PD[LOOD�����������

7DEOH���VKRZV� WKDW�����RI� WKH� UHVSRQGHQWV�KDYH�
GLDVWHPD� ZLWK� ����� RI� WKHP� DUWLILFLDOO\� FUHDWHG��
0RUH� WKDQ� KDOI� ������ RI� WKH� UHVSRQGHQWV� ZLWK�
GLDVWHPD�ZHUH�YHU\�VDWLVILHG�ZLWK�LW��

7DEOH� �� VKRZV� VRFLRFXOWXUDO� EHOLHIV� UHJDUGLQJ�
PLGOLQH� GLDVWHPD� DPRQJ� WKH� UHVSRQGHQWV�� /HVV�
WKDQ�KDOI� ��������RI� WKH� UHVSRQGHQWV�DJUHHG� WKDW�
GLDVWHPD� LV� D� VLJQ�RI� EHDXW\��+RZHYHU��PDMRULW\�
�������� RI� WKH� UHVSRQGHQWV� GLG� QRW� WKLQN� LW� ZDV�
DHVWKHWLFDOO\� DSSHDOLQJ��0RUH� WKDQ� KDOI� ������ RI�
WKH� UHVSRQGHQWV�GLG�QRW�SHUFHLYH�GLDVWHPD� WR�EH�
VLJQLILFDQW� LQ� WKHLU� FXOWXUH�� 0DMRULW\� ������ DQG�
������UHVSHFWLYHO\�RI�WKH�UHVSRQGHQWV�ZHUH�RI�WKH�
RSLQLRQ� WKDW� GLDVWHPD� ZDV� QHLWKHU� D� EOHVVLQJ�
IURP� WKH� JRGV� QRU� D� FXUVH� IURP� WKH� JRGV��$� ORW�
��������RI�WKH�SDUWLFLSDQWV�EHOLHYHG�WKDW�GLDVWHPD�
FDQ�EH�FUHDWHG�LQ�WKH�GHQWDO�FOLQLF�ZKLOH�OHVV�WKDQ�
KDOI� RI� WKH� UHVSRQGHQWV� ZHUH� QHXWUDO� �������
UHJDUGLQJ� WKH� FUHDWLRQ� RI� GLDVWHPD� WUDGLWLRQDOO\���
0DMRULW\� �������� RI� WKH� UHVSRQGHQWV� RSLQHG� WKDW�
GLDVWHPD� LV� QRW� D� GLVHDVH� ���������$� OLWWOH� DERYH�
KDOI� �������� RI� WKH� UHVSRQGHQWV� EHOLHYHG� WKDW�
GLDVWHPD� FDQ� EH� LQKHULWHG�� $� KLJKHU� SURSRUWLRQ�
�������� RI� WKH� UHVSRQGHQWV� ZHUH� RI� WKH� RSLQLRQ�
WKDW� GLDVWHPD� FDQQRW� FORVH� RQ� LWV� RZQ� DV� DQ�
LQGLYLGXDO� JHWV� ROGHU�� $ERXW� WZR�WKLUGV� ��������
RI�WKH�UHVSRQGHQWV�IHOW�WKDW�GLDVWHPD�ZDV�QRW�GXH�
WR�EURNHQ�WHHWK�WKDW�UHIXVHG�WR�JURZ�EDFN��6RPH�
��������RI�WKH�UHVSRQGHQWV�IHOW�WKDW�GLDVWHPD�GRHV�
QRW� LQFUHDVH� LQ� VL]H� DV� DQ� LQGLYLGXDO� JHWV� ROGHU��
:LWK�UHJDUGV�WR�SHUFHSWLRQ�RI�GLDVWHPD�RQ�PDOHV��
����RI� WKH�UHVSRQGHQWV�ZHUH�RI� WKH�RSLQLRQ�WKDW�
GLDVWHPD� LV� QRW� FRPPRQ� DPRQJ� PDOHV� ZKLOH�
������IHOW�GLDVWHPD�ZDV� OHVV�DWWUDFWLYH�RQ�PDOHV��
2Q� WKH� RWKHU� KDQG�� ������ RI� WKH� UHVSRQGHQWV�
DJUHHG�WKDW�GLDVWHPD�LV�D�FRPPRQ�ILQGLQJ�DPRQJ��

IHPDOHV� DQG� ������ RSLQHG� WKDW� GLDVWHPD� ORRNV�
PRUH�DWWUDFWLYH�RQ�IHPDOHV��

7DEOH� �� VKRZV� WKDW� PDMRULW\� RI� WKH� UHVSRQGHQWV�
ZLWKLQ� WKH� DJH� JURXS� ������� ������� !��� \HDUV�
DJUHHG� WKDW� GLDVWHPD� LV� D� VLJQ� RI� EHDXW\� ������
������ DQG� ������ UHVSHFWLYHO\�� DQG� WKLV� ZDV�
VWDWLVWLFDOO\� VLJQLILFDQW� �S �������� 7KHUH� ZDV�
VWDWLVWLFDOO\� VLJQLILFDQW� DVVRFLDWLRQ� EHWZHHQ� WKH�
JHQGHU�RI�WKH�SDUWLFLSDQWV�DQG�WKH�SHUFHSWLRQ�WKDW�
GLDVWHPD�LV�D�VLJQ�RI�EHDXW\�ZLWK�PRUH�WKDQ�KDOI�
RI� WKH� PDOH� UHVSRQGHQWV� �������� DJUHHLQJ� WKDW�
GLDVWHPD�DV� D� VLJQ�RI� EHDXW\� �S ��������0DMRULW\�
RI� WKH� %HQLQ�� 'HOWD� LQGLJHQHV�� +DXVD�� ,JER� DQG�
<RUXED�DOVR�KDG�WKH�SHUFHSWLRQ�WKDW�GLDVWHPD�LV�D�
VLJQ�RI�EHDXW\�����������������������DQG�������
UHVSHFWLYHO\���+RZHYHU�� WKLV�ZDV�QRW� VWDWLVWLFDOO\�
VLJQLILFDQW� �S �������� 0DMRULW\� RI� WKH� &KULVWLDQV�
DQG� 0XVOLPV� SHUFHLYH� GLDVWHPD� DV� D� VLJQ� RI�
EHDXW\� ������� DQG� ������ UHVSHFWLYHO\�� KRZHYHU��
WKLV�ZDV�QRW�VWDWLVWLFDOO\�VLJQLILFDQW��S ��������

7KHUH� ZDV� QR� VWDWLVWLFDOO\� VLJQLILFDQW� DVVRFLDWLRQ�
EHWZHHQ� WKH� IDFXOW\� RU� OHYHO� RI� VWXG\� RI� WKH�
UHVSRQGHQWV�DQG�SHUFHSWLRQ�RI�GLDVWHPD�DV�D�VLJQ�
RI�EHDXW\���

7DEOH� �� GHSLFWV� WKH� UHODWLRQVKLS� EHWZHHQ�
GHPRJUDSKLF� FKDUDFWHULVWLFV� RI� WKH� UHVSRQGHQWV�
DQG� WKH�SHUFHSWLRQ� UHJDUGLQJ� WKH� VLJQLILFDQFH� RI�
GLDVWHPD�LQ�RXU�FXOWXUH�0RUH�WKDQ�KDOI�RI�DOO�WKH�
DJH� JURXSV� RSLQHG� WKDW� GLDVWHPD� LV� QRW�
VLJQLILFDQW�LQ�WKHLU�FXOWXUH�KRZHYHU��WKLV�ZDV�QRW�
VWDWLVWLFDOO\� VLJQLILFDQW� ��������� :LWK� UHJDUGV� WR�
JHQGHU�� ������ RI� PDOHV� DQG� ������ RI� IHPDOHV�
ZHUH� RI� WKH� RSLQLRQ� WKDW� GLDVWHPD� LV� QRW�
VLJQLILFDQW� LQ� WKHLU� FXOWXUH� DQG� WKLV� ZDV� QRW�
VWDWLVWLFDOO\� VLJQLILFDQW� �S �������� D� KLJKHU�
SURSRUWLRQ� RI� WKH� %HQLQV�� RWKHU� (GRLQGLJHQHV��
'HOWD� LQGLJHQHV� DQG� ,JER� UHVSRQGHQWV� DOVR�
RSLQHG� WKDW� GLDVWHPD� LV� QRW� VLJQLILFDQW� LQ� WKHLU�
FXOWXUH� DQG� WKLV� ZDV� VWDWLVWLFDOO\� VLJQLILFDQW�
�3 �������
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7DEOH����6RFLDO�&XOWXUDO�EHOLHIV�UHJDUGLQJ�GLDVWHPD�DPRQJ�WKH�SDUWLFLSDQWV�
&KDUDFWHULVWLFV� 'LVDJUHH�

Q����
1HXWUDO�
Q����

$JUHH�
Q����

'LDVWHPD�LV�D�VLJQ�RI�%HDXW\� ��������� ���������� ��������
'LDVWHPD�LV�VLJQLILFDQW�LQ�RXU�FXOWXUH� �������� ���������� ���������
'LDVWHPD�LV�D�EOHVVLQJ�IURP�WKH�JRGV� ���������� ���������� ���������
'LDVWHPD�LV�D�FXUVH�IURP�WKH�JRGV� ���������� ��������� ��������
0LGOLQH�GLDVWHPD�FDQ�EH�FUHDWHG�LQ�WKH�GHQWDO�FOLQLF� �������� ���������� ��������
0LGOLQH�GLDVWHPD�FDQ�EH�FUHDWHG�WUDGLWLRQDOO\� ���������� ���������� ��������
'LDVWHPD�LV�DHVWKHWLFDOO\�DSSDOOLQJ� ���������� ��������� ��������
'LDVWHPD�LV�D�GLVHDVH� ���������� ��������� ��������
0LGOLQH�GLDVWHPD�FDQ�EH�LQKHULWHG� ������� ���������� ����������
'LDVWHPD�FORVHV�RQ�LWV�RZQ�DV�DQ�LQGLYLGXDO�JHWV�ROGHU� �������� ���������� ���������
'LDVWHPD�LV�GXH�WR�EURNHQ�WRRWK�WKDW�UHIXVHV�WR�JURZ�EDFN� ���������� ���������� ������
'LDVWHPD�LQFUHDVHV�LQ�VL]H�DV�DQ�LQGLYLGXDO�JHWV�ROGHU� ���������� ���������� �������
'LDVWHPD�LV�FRPPRQ�DPRQJ�WKH�PDOHV� �������� ���������� ���������
'LDVWHPD�ORRNV�PRUH�DWWUDFWLYH�LQ�PDOHV� ���������� �������� ���������
'LDVWHPD�ORRNV�PRUH�DWWUDFWLYH�LQ�IHPDOHV� ��������� ���������� ����������
'LDVWHPD�LV�FRPPRQ�DPRQJ�WKH�IHPDOHV� ��������� �������� ����������

7DEOH� ��� 5HODWLRQVKLS� EHWZHHQ� GHPRJUDSKLF� FKDUDFWHULVWLFV� RI� WKH� UHVSRQGHQWV� DQG� WKHLU� EHOLHI� WKDW�
GLDVWHPD�LV�D�VLJQ�RI�EHDXW\��
'HPRJUDSKLF� 'LVDJUHH�

Q����
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Q����
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'LVFXVVLRQ�
7KH� SUHYDOHQFH� RI� PLGOLQH� GLDVWHPD� ������
REVHUYHG�LQ�WKLV�VWXG\�LV�VOLJKWO\�KLJKHU�WKDQ�WKDW�
UHSRUWHG� E\� 2PRWRVKR� DQG� .DGLU��������� DQG�
VLPLODU� WR� WKH�UHSRUWV�E\�8PDQDK�HW�DO� ����������
7KHUH� VHHPV� WR� EH� JHQGHU� YDULDWLRQ� LQ� WKH�
SUHYDOHQFH� RI� PLGOLQH� GLDVWHPD�� D� ILQGLQJ� WKDW�
VXSSRUWV� SUHYLRXV� UHSRUWV����������� WKDW� IHPDOHV�
KDYH� D� KLJKHU� SUHYDOHQFH� RI� PLGOLQH� GLDVWHPD�
WKDQ� PDOHV�� DOWKRXJK� QR� UHDVRQ� KDV� EHHQ�
SURSRVHG�IRU� WKLV�JHQGHU�YDULDWLRQ� LQ�SUHYDOHQFH�
RI�PLGOLQH�GLDVWHPD���

$� KLJKHU� LQFLGHQFH� RI� PLGOLQH� GLDVWHPD� ZDV�
REVHUYHG� LQ� WKH� PD[LOOD� FRPSDUHG� WR� WKH�
PDQGLEOH�� D� ILQGLQJ� VLPLODU� WR� SUHYLRXV�
REVHUYDWLRQV����������� 7KLV� FRXOG� EH� DV� D� UHVXOW� RI�
LPSHUIHFW�IXVLRQ�DW�WKH�PLGOLQH�RI�WKH�SUHPD[LOOD�
DQG�SRVVLEOH�SUHVHQFH�RI�SURPLQHQW�ODELDO�IUHQXP�
DV�UHSRUWHG�IURP�SUHYLRXV�VWXGLHV���������

,Q� 1LJHULD�� PD[LOODU\� PLGOLQH� GLDVWHPD� LV�
JHQHUDOO\� UHJDUGHG� DV� D� V\PERO� RI� EHDXW\�
HVSHFLDOO\� LQ�ZRPHQ�ZLWK� LQGLYLGXDOV�ZKR�KDYH�
LW� RIWHQ� HQMR\LQJ� D� ORW� RI� FRPSOLPHQWV� LQ� WKH�
VRFLHW\������ )XUWKHUPRUH�� KDYLQJ� D� PD[LOODU\�
PLGOLQH� GLDVWHPD� VHHPV� WR� EH� WUHQG\� DQG� LQ�
YRJXH����,W�LV�QRW�VXUSULVLQJ�WKHUHIRUH�WKDW�SHRSOH�
VXEPLW� WKHPVHOYHV� WR� LWV� DUWLILFLDO� FUHDWLRQ� DV�
REVHUYHG�LQ�WKLV�VWXG\�DQG�SUHYLRXV�VWXGLHV���������
(QKDQFHPHQW�RI�EHDXW\�DQG�DHVWKHWLFV�DV�ZHOO�DV�
SHHU�SUHVVXUH�KDYH�DOVR�EHHQ�DGGXFHG�DV�UHDVRQV�
IRU�WKLV�GHQWDO�WUHDWPHQW�DEXVH���
7KH� LQIOXHQFH� RI� FXOWXUH� LV� VHHQ� LQ� HYHU\�
GLVFLSOLQH� RI� KHDOWK� DQG� PHGLFDO� SUDFWLFH� ZLWK�
GHQWLVWU\� QRW� EHLQJ� DQ� H[FHSWLRQ� ZLWK� VRFLR�
FXOWXUDO� IDFWRUV�� IDOVH� WUDGLWLRQDO� EHOLHIV�� ODFN� RI�
SURSHU� HGXFDWLRQ� DQG� QRQ�VFLHQWLILF� NQRZOHGJH�
WKRXJKW�WR�VHHG�GHQWDO�P\WKV�������7KH�SHUFHSWLRQ�
RI�EHDXW\�LV�DQ�LQGLYLGXDO�SUHIHUHQFH���DQG�LW�KDV�
EHHQ�GHPRQVWUDWHG�WKDW�EODFNV�SHUFHLYH�GLDVWHPD�
DV�D�VLJQ�RI�EHDXW\�����������

�7KLV�ZDV�DOVR�GHSLFWHG� LQ� WKLV� VWXG\�ZLWK�DERXW�
KDOI� RI� WKH� UHVSRQGHQWV� UHJDUGLQJ�GLDVWHPD� DV� D�
VLJQ� RI� EHDXW\� ZLWK� WKH� PDOH� UHVSRQGHQWV�
XSKROGLQJ� WKH� EHOLHI� PRUH� FRPSDUHG� WR� WKH�
IHPDOHV��D�ILQGLQJ�VLPLODU�WR�UHSRUW�RI�D�SUHYLRXV�
VWXG\��� 7KH� VRFLHW\� GRHV� QRW� VHHP� WR� UHJDUG�
PLGOLQH� GLDVWHPD� DV� D� VLJQ� RI� DWWUDFWLYHQHVV�
DPRQJ�WKH�PDOHV�����DQG�WKLV�ZDV�DOVR�REVHUYHG�LQ�
WKLV�VWXG\���

7KLV�SHUFHSWLRQ�WKDW�PLGOLQH�GLDVWHPD�LV�D�VLJQ�RI�
EHDXW\� VHHPV� WR� EH� PRUH� SUHYDOHQW� DPRQJ� WKH�
\RXQJHU�DJH�JURXSV�D�ILQGLQJ�VLPLODU�WR�SUHYLRXV�
UHSRUWV����������� DQG� PD\� EH� D� SRLQWHU� WR� WKH� IDFW�
WKDW�\RXQJHU�LQGLYLGXDOV�WHQG�WR�FDUH�PRUH�DERXW�
DHVWKHWLFV����

,W�KDV�EHHQ�UHYHDOHG�WKDW�WKHUH�H[LVWV�D�KHUHGLWDU\�
FRPSRQHQW�WR�WKH�RFFXUUHQFH�RI�GLDVWHPD������7KLV�
PD\� EH� WKH� UHDVRQ�ZK\� WKH� UHVSRQGHQWV� LQ� WKLV�
VWXG\�ZHUH� RI� WKH� RSLQLRQ� WKDW� GLDVWHPD� FDQ� KH�
LQKHULWHG�� $OVR� LW� LV� SRVVLEOH� WKDW� UHVSRQGHQWV�
KDYH�REVHUYHG�GLDVWHPD�UXQQLQJ�LQ�IDPLOLHV�ZLWK�
VHYHUDO�IDPLO\�PHPEHUV�KDYLQJ�RQH��
7KH� ILQGLQJV� RI� WKLV� VWXG\� VXJJHVW� WKDW� PLGOLQH�
GLDVWHPD�LV�ZLGHO\�DFFHSWHG�LQ�RXU�VRFLHW\�XQOLNH�
WKH�ZHVWHUQ� SRSXODWLRQ�ZKR� VHH� LW� DV� D� IRUP� RI�
PDORFFOXVLRQ� DQG� KHQFH� QHHG� IRU� WUHDWPHQW� RU�
FORVXUH�RI� WKH�GLDVWHPD��7KH�GHVLUH� WR�DUWLILFLDOO\�
FUHDWH�PLGOLQH�GLDVWHPD�KDV�EHHQ�UHSRUWHG�LQ�WKH�
OLWHUDWXUH�������� ZLWK� DFWXDO� FUHDWLRQ� RI� DUWLILFLDO�
PLGOLQH�GLDVWHPD�DQG�LWV�DWWHQGDQW�FRPSOLFDWLRQV�
UHSRUWHG� LQ� WKH� OLWHUDWXUH���������� ,W� LV� WKHUHIRUH�QRW�
VXUSULVLQJ� WR� ILQG� WKDW� WKH� UHVSRQGHQWV� LQ� WKLV�
VWXG\� EHOLHYHG� GLDVWHPD� FDQ� EH� FUHDWHG� LQ� WKH�
GHQWDO�FOLQLF��'HVSLWH�WKLV�EHOLHI��D�VWXG\�E\�2ERUR�
HW� DO��� LQGLFDWHG� WKDW� VRPH�1LJHULDQ�GHQWLVWV�GLG�
QRW� VXSSRUW� WKH� DUWLILFLDO� FUHDWLRQ� RI� PLGOLQH�
GLDVWHPD�� SUREDEO\� GXH� WR� LQIOXHQFH� GHQWDO�
HGXFDWLRQ�ZKHUH�PLGOLQH�GLDVWHPD�LV�WDXJKW�DV�D�
IRUP�RI�PDORFFOXVLRQ���

7KHUH� ZDV� DOVR� ODFN� RI� XQGHUVWDQGLQJ� RI� WKH�
SRVVLEOH� DHWLRORJ\� RI� GLDVWHPD� DQG� LWV� SRVVLEOH�
HYROXWLRQ��+RZHYHU��SHRSOH� WKDW�VHH�GLDVWHPD�DV�
DQ� DHVWKHWLF� SUREOHP� KDYH� WKH� RSSRUWXQLW\� RI�
FORVLQJ�WKH�VSDFH��3URFHGXUHV�IRU�FORVXUH�LQFOXGH�
IUHQHFWRP\�� RUWKRGRQWLFV�� UHVWRUDWLYH� GHQWLVWU\��
XVH� RI� YHQHHUV�� DQG� YDULRXV� FRPELQDWLRQV� RI�
VHYHUDO�GHQWDO�WUHDWPHQWV���

&RQFOXVLRQ�
0LGOLQH� GLDVWHPD� LV� QRW� XQFRPPRQ� DPRQJ�
1LJHULDQV� ZLWK� LW� EHLQJ� PRUH� SUHYDOHQW� DPRQJ�
WKH� IHPDOH� IRONV�� 0LGOLQH� GLDVWHPD� RFFXUULQJ�
HVSHFLDOO\�LQ�WKH�PD[LOODU\�DUFK�DQG�LQ�IHPDOHV�LV�
UHJDUGHG�WR�EH�RI�DGGLWLRQDO�DHVWKHWLF�YDOXH��7KH�
PDOH� JHQGHU� SHUFHLYHV� PD[LOODU\� PLGOLQH�
GLDVWHPD� WR� EH� PRUH� DWWUDFWLYH� LQ� IHPDOHV� DV�
RSSRVHG�WR�WKH�PDOHV�ZLWK�WKRVH�ZKR�GR�QRW�KDYH�
GHVLULQJ� WR�KDYH� LW� DUWLILFLDOO\� FUHDWHG��$OO� HWKQLF�
JURXSV� DQG�PDMRULW\� RI� WKH� \RXQJHU� DJH� JURXSV�

6RFLR�&XOWXUDO�%HOLHIV�5HJDUGLQJ�0LGOLQH�'LDVWHPD
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SHUFHLYHG� PD[LOODU\� PLGOLQH� GLDVWHPD� WR� EH� DQ�
DHVWKHWLF�DWWULEXWH���
7KLV� VKRZV� D� FRQIOLFW� EHWZHHQ� VRFLR�FXOWXUDO�
EHOLHI�DQG�VFLHQFH�DV�ZKDW�VFLHQFH�KDV�WHUPHG�DQ�
DQRPDO\� LV� DFFHSWDEOH� WR� WKLV� 1LJHULDQ�
SRSXODWLRQ��7KH�RSLQLRQV�WR�LQWHUYHQH�RU�WUHDW�DOO�
GLDVWHPD� LV� EDVLFDOO\�ZHVWHUQ� DQG� VKRXOG�QRW�EH�
WDNHQ� DV� D� SURIHVVLRQDO� VWDQGDUG� DV� DHVWKHWLF�
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