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7KH�&KDOOHQJH�RI�:RUNLQJ�:LWK�WKH�)XWXUH�:LWKLQ�67(0�(GXFDWLRQ�
�

*LXOLD�7DVTXLHU��$OPD�0DWHU�6WXGLRUXP�±�8QLYHUVLW\�RI�%RORJQD��JLXOLD�WDVTXLHU�#XQLER�LW�
2OLYLD�/HYULQL���$OPD�0DWHU�6WXGLRUXP�±�8QLYHUVLW\�RI�%RORJQD��ROLYLD�OHYULQL�#XQLER�LW�

$QWWL�/DKHUWR�$���8QLYHUVLW\�RI�+HOVLQNL��DQWWL�ODKHUWR#KHOVLQNL�IL�
(OLQD�3DOPJUHQ��8QLYHUVLW\�RI�+HOVLQNL��FDLWOLQ#ODQGYHUQG�LV�

&DLWOLQ�:LOVRQ��,QVWLWXWLRQ��,FHODQGLF�(QYLURQPHQW�$VVRFLDWLRQ��HOLQD�SDOPJUHQ#KHOVLQNL�IL�
�

$EVWUDFW��*OREDO�FULVHV�DQG�VRFLHWDO�XQFHUWDLQW\�PHDQ�WKDW�\RXWK�SHUFHLYH�WKH�IXWXUH�QR�ORQJHU�
DV�D�SURPLVH�EXW�DV�D�WKUHDW��DQG�KDYH�GLIILFXOW\�SURMHFWLQJ�WKHPVHOYHV�LQWR�WKH�IXWXUH��)XWXUH�
VWXGLHV�DQG�DFWLRQ�FRPSHWHQFH�SHGDJRJLHV�SDUWO\�LQIRUP�RXU�(8�IXQGHG�VWUDWHJLF�SDUWQHUVKLS�WR�
GHYHORS�WHDFKLQJ�VWUDWHJLHV�DQG�PDWHULDOV�WKDW�EXLOG�IXWXUH�VFDIIROGLQJ�VNLOOV��7KH�ILUVW�WHDFKLQJ�
PRGXOH�RQ�FOLPDWH�ZDV�LPSOHPHQWHG�LQ�-XQH������LQ�,WDO\��ZLWK����)LQQLVK��,FHODQGLF�DQG�,WDOLDQ�
XSSHU�VHFRQGDU\�VFKRRO�VWXGHQWV�DQG�WKHLU�WHDFKHUV��4XDOLWDWLYH�GDWD�ZHUH�DQDO\VHG�WR�VKHG�OLJKW�
RQ�KRZ�WKH�PRGXOH�LPSDFWHG�RQ�VWXGHQWV¶�DWWLWXGHV�WRZDUG�SUHVHQW�DQG�IXWXUH��

,QWURGXFWLRQ�
,Q�SRVW�PRGHUQ�VRFLHWLHV��ZKHUH�VRFLDO�DFFHOHUDWLRQ�LV�D�VRXUFH�RI�DQ[LHW\�DQG�IUHQHWLF�VWDQGVWLOO��5RVD���������WKH�
\RXQJ�JHQHUDWLRQ�VWUXJJOHV� WR�SURMHFW� WKHPVHOYHV� LQWR� WKH�IXWXUH�DQG� WR�GHYHORS�VFRSH�DV�IXWXUH�SURIHVVLRQDOV��
:KHUHDV�IRU�SDVW�JHQHUDWLRQV�VFLHQFH�DQG�WHFKQRORJ\�ZHUH�VHHQ�DV�SRVLWLYH�SRVVLELOLWLHV�IRU�DGGUHVVLQJ�FKDOOHQJHV��
QRZ�VWXGHQWV�SHUFHLYH�WKHP�DV�VRXUFHV�WKHPVHOYHV�RI�IHDUV��(XUREDURPHWHU���������,Q�WKH�IDFH�RI�VXFK�D�FKDQJLQJ�
ZRUOG��ZKDW�SRVVLELOLWLHV�GRHV�67(0�HGXFDWLRQ�RIIHU�IRU�HQDEOLQJ�\RXQJ�SHRSOH�WR�OLYH�WKHLU�SUHVHQW�LQ�RUGHU�WR�
FUHDWH�WKHLU�RZQ�IXWXUH"�

$OWKRXJK�WKH�LQWHUGLVFLSOLQDU\�ILHOG�RI�IXWXUHV�VWXGLHV�KDV�EHHQ�LQYHVWLJDWLQJ�WKLV�SUREOHP�IURP�D�ZLGH�
SHUVSHFWLYH��WKH�LQFOXVLRQ�RI�VXFK�SHUVSHFWLYHV�ZLWKLQ�VFKRRO�VFLHQFH�FXUULFXOD�LV�UDWKHU�UDUH��IRU�DQ�LQWHUHVWLQJ�
H[FHSWLRQ��VHH�3DLJH�DQG�/OR\G���������7KH�QRWLRQ�RI�DJHQF\�DV�D�JRDO�RI�HGXFDWLRQ�SUHVHQWV�DQRWKHU�SHGDJRJLFDO�
UHVSRQVH�WR�WKH�FRPSOH[�FKDOOHQJHV�RI�WKH�IXWXUH��HPSKDVLVLQJ�WKH�DELOLW\�WR�WDNH�HQOLJKWHQHG�GHFLVLRQV�DQG�DFWLRQV�
DV� LQGLYLGXDOV�DQG�FRPPXQLWLHV��0RJHQVHQ�	�6FKQDFN���������$JHQF\�DQG�DFWLRQ�FRPSHWHQFH�DUH�UHOHYDQW� WR�
67(0�HGXFDWLRQ�LI�VWXGHQWV�DUH�WR�EH�DEOH�WR�RYHUFRPH�IHDU�RI�WKH�IXWXUH�DQG�LQVWHDG�GHILQH�WKHLU�UROHV�DQG�ZD\V�
IRUZDUG�WKURXJK�VRFLR�VFLHQWLILF�LVVXHV��5RWK�	�/HH���������

2XU� UHFHQW�(8�SURMHFW� ,�6((��KWWSV���LVHHSURMHFW�HX��VWXGLHV� WKH�SRWHQWLDO�RI� IXWXUH� VWXGLHV�DQG�DFWLRQ�
FRPSHWHQFH�SHGDJRJLHV�ZLWKLQ�67(0�HGXFDWLRQ�WR�VXSSRUW�VWXGHQWV�LQ�SURMHFWLQJ�WKHPVHOYHV�LQWR�WKH�IXWXUH�DV�
DJHQWV�DQG�DFWLYH�FLWL]HQV��

3URMHFW��JRDO�DQG�PHWKRGV�
7KH� SURMHFW� LV� IRUPHG� E\� D� VWUDWHJLF� SDUWQHUVKLS� DPRQJ� WKUHH� VHFRQGDU\� VFKRROV�� WZR� XQLYHUVLWLHV�� DQ�
HQYLURQPHQWDO�1*2��D�WHDFKHUV¶�DVVRFLDWLRQ�DQG�D�SULYDWH�IRXQGDWLRQ�FRPLQJ�IURP�IRXU�(XURSHDQ�FRXQWULHV��,WDO\��
)LQODQG��,FHODQG�DQG�WKH�8QLWHG�.LQJGRP���7KH�SURMHFW�GHVLJQV�LQQRYDWLYH�DSSURDFKHV�DQG�WHDFKLQJ�PRGXOHV�RQ�
FURVV�FXWWLQJ�DQG�VRFLHWDOO\�UHOHYDQW�ILHOGV�WR�DGGUHVV�WKH�DERYH�PHQWLRQHG�FRQFHUQV���:H�KDYH�GHILQHG�VSHFLILF�
IXWXUH�VFDIIROGLQJ�VNLOOV��/HYULQL��7DVTXLHU�	�%UDQFKHWWL��XQGHU�UHYLHZ��WKDW�VKRXOG�EH�GHYHORSHG�WKURXJK�VFLHQFH�
HGXFDWLRQ� WR� UHQGHU� LW� SHUVRQDOO\�� VRFLDOO\�� SURIHVVLRQDOO\� DQG� VFLHQWLILFDOO\� UHOHYDQW� DQG� HQKDQFH� VWXGHQWV¶�
FDSDFLW\�WR�HQYLVDJH�WKHPVHOYHV�DV�DJHQWV�RI�FKDQJH�DQG�SXVK�WKHLU�LPDJLQDWLRQ�WRZDUGV�IXWXUH�FDUHHUV�LQ�67(0��
0RGXOHV�EXLOG�RQ�WKH�DFWLRQ�FRPSHWHQFH�DSSURDFK�FRPELQHG�ZLWK�WKH�LGHD�RI�H[SRVXUH��L�H��WR�EH�DEOH�WR�FKRRVH�
DQ�DOWHUQDWLYH�IXWXUH�DQG�EHFRPH�DQ�DJHQW�RI�LW��DQ�LQGLYLGXDO�KDV�WR�EH�H[SRVHG�WR�LW��7KH�ILUVW�PRGXOH��IRFXVLQJ�
RQ�FOLPDWH�FKDQJH��ZDV�LPSOHPHQWHG�LQ�-XQH������LQ�%RORJQD��,WDO\��ZLWK�D�FXOWXUDOO\�GLYHUVH�JURXS�RI����)LQQLVK��
,FHODQGLF�DQG�,WDOLDQ�XSSHU�VHFRQGDU\�VFKRRO�VWXGHQWV�DQG�WKHLU�WHDFKHUV��

7KH�PRGXOH�LPSOHPHQWDWLRQ�ZDV�PRQLWRUHG�DQG�DQDO\VHG�WR�DQVZHU�WKLV�UHVHDUFK�TXHVWLRQ��+RZ�GLG�WKH�
PRGXOH�LPSDFW�VWXGHQWV¶�DWWLWXGHV�WRZDUG�SUHVHQW�DQG�IXWXUH"�'XULQJ�WKH�ZKROH�LPSOHPHQWDWLRQ��VSHFLILF�WRROV�
ZHUH�GHVLJQHG�WR�FROOHFW�PDLQO\�TXDOLWDWLYH�GDWD��$W�WKLV�OHYHO��ZH�DQDO\VHG�IRFXV�JURXS�GLVFXVVLRQV�DQG�LQGLYLGXDO�
LQWHUYLHZV�� WKH�DLP�RI�ZKLFK�ZDV� WR� OHW� WKH� VWXGHQWV� H[SUHVV� WKHPVHOYHV�DERXW� WKHLU�RYHUDOO� H[SHULHQFH�RI� WKH�
PRGXOH�� 'DWD�ZHUH� DQDO\VHG� WKURXJK� DQ� LWHUDWLYH� SURFHVV� WKDW� FDPH� XS� ZLWK� D� ERWWRP�XS� GH�EULHILQJ� SKDVH��
FRQFHLYHG�IRU�LGHQWLI\LQJ�WKH�HPHUJHQW�DVSHFWV�LQ�WKH�GDWD�DQG�JHQHUDWH�ILUVW�LQWHUSUHWDWLYH�LGHDV��

ICLS 2018 Proceedings 1441 © ISLS



3UHOLPLQDU\�UHVXOWV�
%\�DQDO\VLQJ�VWXGHQWV¶�GLVFRXUVHV�GXULQJ�WKH�IRFXV�JURXSV�DQG�WKH�LQWHUYLHZV��ZH�LGHQWLILHG�WKUHH�PDLQ�WKHPHV��L��
IXWXUH�DQG�DJHQF\��LL��FXOWXUDO�LQVLJKWV��DQG�LLL��67(0�FDUHHUV��7KH�WKHPHV�KDYH�EHHQ�SRLQWHG�RXW�E\�KLJKOLJKWLQJ�
VWXGHQWV¶�VHQWHQFHV�DQG�JURXSLQJ�WKHP��

:LWK� UHVSHFW� WR� WKH� ILUVW� WKHPH�� VWXGHQWV¶� LQLWLDO� YLHZV� FRQILUPHG� WKH� WUHQGV� SRLQWHG� RXW� E\� WKH�
(XUREDURPHWHU�UHSRUW��������DQG�VKRZHG�D�ZLGHVSUHDG�IHHOLQJ�RI�QHJDWLYLW\�DV�ZHOO�DV�D�WHQGHQF\�WR�UHPRYH�WKH�
IXWXUH�IURP�WKHLU�SHUVRQDO�KRUL]RQ�EHFDXVH�LW�LV�WRR�IHDU�LQGXFLQJ��,QGHHG��WKH\�UHYHDOHG�D�WHQGHQF\�WR�ORRN�WR�WKH�
IXWXUH�ZLWK�SHVVLPLVP�DQG�VDZ�OLWWOH�KRSH�IRU�EHLQJ�DEOH� WR�GR�VRPHWKLQJ�DERXW�HLWKHU� WKHLU� IXWXUH�RU�SUHVHQW��
PDLQO\�FLWLQJ�D�VHQVH�RI�QHJDWLYLW\�FRQYH\HG�E\�WKH�PHGLD��'XULQJ�WKH�LQWHUYLHZV��WKH\�GHFODUHG�WR�EH�DZDUH�WKDW�
WKHLU�SRVLWLRQV�GHHSO\�FKDQJHG�DQG�EHFDPH�PRUH�SRVLWLYH��$V�HYLGHQFHG�E\�WKHLU�ZRUGV��WKH\��D��EHFDPH�PRUH�
FRQILGHQW�LQ�WKHPVHOYHV�DQG�LQ�WKHLU�DELOLW\�WR�PDQDJH�GLIILFXOW�VLWXDWLRQV��E��DFTXLUHG�D�VHQVH�RI�VHFXULW\�LQ�WKH�
VHQVH�RI�ZLGHQLQJ�WKHLU�SHUVSHFWLYHV�DQG�GHYHORSLQJ�QHZ�ZD\V�RI� WKLQNLQJ��DQG�F��VDZ�WKH�IXWXUH�ZLWKLQ�WKHLU�
UHDFK�DQG�IRXQG�ZD\V�WR�VHH�WKHPVHOYHV�DV�DJHQWV�DQG�DFWRUV�RI�WKHLU�RZQ�IXWXUH��

:LWK�UHVSHFW�WR�WKH�VHFRQG�WKHPH��WKH�FXOWXUDO�LVVXH�DSSHDUHG�WR�EH�D�FRQVWDQW�UHIHUHQFH�IRU�WKH�VWXGHQWV��
7KH\�UHYHDOHG�WKDW�PHHWLQJ�ZLWK�GLIIHUHQW�FXOWXUHV�JDYH�WKHP�VRPHWKLQJ�EH\RQG�FRQFHSWXDO�NQRZOHGJH��WKDW�LV��
DQ�DZDUHQHVV�RI�RWKHUV¶�OLIHVW\OHV��DSSURDFKHV��ZD\V�RI�UHDVRQLQJ��HQYLURQPHQWDO�FXOWXUHV��HWF���EXW�WKDW�DOO� WKH�
FXOWXUHV�SUHVHQW�ZHUH�VWLOO�GHDOLQJ�ZLWK�WKH�VDPH�SUREOHPV��:KDW�HPHUJHG�ZLWK�D�VWURQJ�HPSKDVLV�IURP�DOO�VWXGHQWV�
IURP�WKH�WKUHH�GLIIHUHQW�FRXQWULHV�LV�WKH�JUHDW�RSSRUWXQLW\�WKH\�KDG�WR�VKDUH�YDOXHV�DQG�GHVLUHV�WR�DFW�WRJHWKHU�IRU�
FKDQJLQJ�WKH�ZRUOG�LQWHUQDWLRQDOO\��

7KH�WKLUG�WKHPH�UHJDUGLQJ�67(0�FDUHHUV�SDUWLFXODUO\�UHIHUUHG�WR�WKH�VWXGHQWV�FRPLQJ�IURP�RQH�RI�WKH�
FRXQWULHV��7KDQNV�WR�WKHLU�H[SHULHQFH�ZLWK�WKH�ILUVW�PRGXOH��WKH�VWXGHQWV�FRXOG�VHH�QHZ�NLQGV�RI�SURIHVVLRQV��WKH\�
VDZ�MREV�WKDW�WKH\�KDG�QHYHU�LPDJLQHG�EHIRUH�DQG��LQ�WKLV�VHQVH��WKH\�VDZ�WKH�SRVVLELOLW\�WR�FUHDWH�WKHLU�RZQ�MRE�LQ�
WKH�IXWXUH�±�QRW�QHFHVVDULO\�D�FRQYHQWLRQDO�RU�H[LVWLQJ�RQH��

&RQFOXVLRQ�
7KH�VWXGHQWV¶�UHDFWLRQV�WKDW�HPHUJHG�IURP�WKH�IRFXV�JURXSV�DQG�WKH�LQGLYLGXDO�LQWHUYLHZV�LPSO\�WKDW�WKH�DFWLYLWLHV�
RI�WKH�PRGXOH�KDG�D�SRVLWLYH�LPSDFW�RQ�VWXGHQWV¶�SHUFHSWLRQ�RI�WKH�IXWXUH�DQG�VHQVH�RI�DJHQF\��RQ�WKH�SHUVRQDO�
H[SHULHQFH�RI�FXOWXUDO�GLYHUVLWLHV�DV�ZHOO�DV�RQ�WKH�FDSDELOLW\�WR�LPDJLQH�IXWXUH�FDUHHUV��7R�XQGHUVWDQG�KRZ�WKH�
PRGXOH�EURXJKW�DERXW�WKHVH�RXWFRPHV��ZH�KDYH�VWDUWHG�D�GHWDLOHG�DQDO\VLV�RI�VWXGHQWV¶�GLVFRXUVH�LQ�WKH�DXGLR��
UHFRUGLQJV��:H�KDYH�DOUHDG\�UHFRJQLVHG�V\VWHPDWLF�VKLIWV�DQG�UHDFWLRQV�ZLWKLQ�WKHLU�GLVFRXUVH�DQG�SHUFHLYHG�VRPH�
QHZ�YRFDEXODU\�WKDW�EHFDPH�SDUW�RI�WKHLU�ZD\�RI�WKLQNLQJ�DERXW�IXWXUH��7KH�UHVXOWV�RI�WKLV�DQDO\VLV�ZLOO�SURYLGH�
PHDQV�WR�FRQQHFW�WKH�RXWFRPHV�WR�WKH�IXWXUH�VFDIIROGLQJ�VNLOOV�ZKLFK�ZHUH�WDXJKW�LQ�WKH�PRGXOH��$FFRUGLQJ�WR�WKH�
SUHOLPLQDU\�DQDO\VLV��PDQ\�VWXGHQWV�DEDQGRQHG�WKHLU�IHDU�LQGXFLQJ�GHWHUPLQLVWLF�IXWXUH�YLHZV�DQG�VWDUWHG�WR�WDON�
DERXW� IXWXUH� VFHQDULRV�� UHIHUULQJ� WR�D�YDULHW\�RI�SRVVLEOH��SUREDEOH��SODXVLEOH� DQG�GHVLUDEOH� IXWXUHV��7KH\�DOVR�
VKRZHG�YRFDEXODU\�SHUWDLQLQJ�WR�FRPSOH[�V\VWHPV�DQG�UHDVRQHG�LQ�WHUPV�RI�FLUFXODU�FDXVDOLW\��6XFK�ILQGLQJV�IURP�
WKH�GLVFRXUVH�DQDO\VLV�KHOS�XV�XQGHUVWDQG�ZKLFK�IXWXUH�VFDIIROGLQJ�VNLOOV�ZHUH�OHDUQHG�GXULQJ�WKH�PRGXOH�DQG�KRZ�
WKH\�PD\�FRQWULEXWH�WR�VWXGHQWV¶�WKLQNLQJ��

5HIHUHQFHV�
(XUREDURPHWHU� �������� 3XEOLF� RSLQLRQ� RQ� IXWXUH� LQQRYDWLRQV�� VFLHQFH� DQG� WHFKQRORJ\��1DWLRQDO� UHSRUW� ,WDO\��

(XUREDURPHWHU�4XDOLWDWLYH�6WXG\��-XQH�������
/HYULQL��2���7DVTXLHU��*���%UDQFKHWWL��/�� �XQGHU� UHYLHZ���'HYHORSLQJ� IXWXUH�VFDIIROGLQJ�VNLOOV� WKURXJK�6FLHQFH�

(GXFDWLRQ��6XEPLWWHG�WR�,QWHUQDWLRQDO�-RXUQDO�RI�6FLHQFH�(GXFDWLRQ��
0RJHQVHQ��)���	�6FKQDFN��.����������7KH�DFWLRQ�FRPSHWHQFH�DSSURDFK�DQG�WKH�
QHZ
�GLVFRXUVHV�RI�HGXFDWLRQ�IRU�

VXVWDLQDEOH�GHYHORSPHQW��FRPSHWHQFH�DQG�TXDOLW\�FULWHULD��(QYLURQPHQWDO�(GXFDWLRQ�5HVHDUFK���������
�������

3DLJH��.���	�/OR\G��'����������8VH�RI�)XWXUH�6FHQDULRV�DV�D�3HGDJRJLFDO�$SSURDFK�IRU�6FLHQFH�7HDFKHU�(GXFDWLRQ��
5HVHDUFK�LQ�6FLHQFH�(GXFDWLRQ���������

5RVD�+����������%HVFKOHXQLJXQJ�XQG�(QWIUHPGXQJ���(QWZXUI�HLQHU�NULWLVFKHQ�7KHRULH�VSlWPRGHUQHU�=HLWOLFKNHLW��
6XKUNDPS� �(QJ�� 7UDQV�� $FFHOHUDWLRQ� DQG� $OLHQDWLRQ� �� 7RZDUGV� D� &ULWLFDO� 7KHRU\� RI� /DWH�0RGHUQ�
7HPSRUDOLW\���������

5RWK��:�0���	�/HH��6����������6FLHQFH�HGXFDWLRQ�DV�IRU�SDUWLFLSDWLRQ�LQ�WKH�FRPPXQLW\��6FLHQFH�(GXFDWLRQ������
���������
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