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��'HSDUWPHQW�RI�(QYLURQPHQWDO�6FLHQFH�DQG�3ROLF\��8QLYHUVLW\�RI�0LODQ��0LODQ��,WDO\ 
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1. ,QWURGXFWLRQ 
 

7KH�SLJ�SURGXFWLRQ�VHFWRU�KDV�D�VLJQLILFDQW�VRFLR�HFRQRPLF�ZHLJKW�LQ�WKH�(XURSHDQ�8QLRQ��7KH�(8�
���KRVW�D�\HDUO\�DYHUDJH�SRSXODWLRQ�RI�����PLOOLRQ�SLJV��ZKLFK�DORQH�DFFRXQWV�IRU�QHDUO\�KDOI�RI�WRWDO�
(8�PHDW�SURGXFWLRQ��3RUN� LV� WKH�PRVW�FRQVXPHG�PHDW� LQ� WKH�(8� LQ�JHQHUDO�DQG� LQ�PDQ\�PHPEHU�
VWDWHV�LQGLYLGXDOO\��LQFOXGLQJ�,WDO\��ZKHUH�WKH�VXSSO\�FKDLQ�VSHFLDOL]HV�LQ�WKH�EUHHGLQJ�RI�WKH�VR�FDOOHG�
KHDY\�SLJ��LQWHQGHG�WR�SURGXFH�GU\�FXUHG�KDPV� 
,QFUHDVLQJ� DWWHQWLRQ� LV� EHLQJ� SDLG� WR� WKH� VXVWDLQDELOLW\� RI� IRRG� V\VWHPV� ERWK� E\� QDWLRQDO� DQG� (8�
SROLFLHV�DQG�E\�FRQVXPHUV�WKHPVHOYHV��$QLPDO�SURGXFWLRQ�FKDLQV�DUH�SDUWLFXODUO\�XQGHU�REVHUYDWLRQ�
GXH�WR�WKH�HQYLURQPHQWDO�SUREOHPV�DVVRFLDWHG�ZLWK�WKHP��0DQ\�HQYLURQPHQWDO�VWXGLHV�IRFXVHG�RQ�SLJ�
SURGXFWLRQ�FKDLQV��H[WHQVLYHO\�ZLWK�WKH�OLIH�F\FOH�DVVHVVPHQW�DSSURDFK��0F$XOLIIH�HW�DO����������LQ�
VRPH� FDVHV� DOVR� FRPELQHG�ZLWK� HFRQRPLF� FRQVLGHUDWLRQV� �3H[DV� HW� DO��� �������2Q� WKH�RWKHU� KDQG��
VWXGLHV�WKDW�KDYH�FRQVLGHUHG�VRFLDO�DVSHFWV�RI�WKH�VXSSO\�FKDLQ�KDYH�EHHQ�PRUH�OLPLWHG��H�J��=LUD�HW�
DO���������� 
7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�DSSURDFK�WKH�VXVWDLQDELOLW\�RI�WKH�SLJ�IDUPLQJ�SURGXFWLRQ�V\VWHP�IURP�
DOO�WKUHH�SRLQWV�RI�YLHZ�IRU�WKH�ILUVW�WLPH��7KLV�KDV�WKH�GXDO�REMHFWLYH�RI�WHVWLQJ�WKH�PHWKRGRORJLFDO�
FRPELQDWLRQ�RI�WKH�WKUHH�VXVWDLQDELOLW\�DQDO\VHV�DQG�KLJKOLJKWLQJ�DQ\�VLPLODULWLHV��VKDUHG�KRWVSRWV�RU�
HYHQ�WUDGH�RIIV�RI�WKH�GLIIHUHQW�OD\HUV�DQG�KDYLQJ�D�PRUH�FRPSOHWH�YLHZ�RI�WKH�VXSSO\�FKDLQ�LPSDFW��
$�FDVH�VWXG\�ZDV�FRQGXFWHG�LQ�1RUWKHUQ�,WDO\��/RPEDUG\�UHJLRQ���ZKLFK�FRQFHQWUDWHV�D�KLJK�VKDUH�RI�
WKH�FRXQWU\
V�LQWHQVLYH�SLJ�IDUPLQJ��E\�PHDQV�RI�SULPDU\�GDWD�FROOHFWHG�IURP�FORVHG�F\FOH�SLJ�UHDULQJ�
IDUPV� 
6WDUWLQJ� IURP� WKH� UHVXOWV�� DQ� DOWHUQDWLYH� VFHQDULR� ZDV� H[SORUHG� LQ� ZKLFK� WKH� LQWURGXFWLRQ� RI� DQ�
HPHUJLQJ�PLWLJDWLRQ�WHFKQLTXH�ZDV�WHVWHG�LQ�RUGHU�WR�H[SORUH�LWV�SRVVLEOH�LQIOXHQFH�RQ�WKH�WKUHH�OD\HUV�
RI� VXVWDLQDELOLW\�� 7KLV� LV� UHSUHVHQWHG� E\� DQ� HQG�RI�SLSH� DLU� WUHDWLQJ� WHFKQRORJ\�� FXUUHQWO\� QRW�
ZLGHVSUHDG�LQ�WKH�VHFWRU�LQ�,WDO\��ZKLFK�FRQFHUQV�DLU�VFUXEELQJ�WR�UHGXFH�SDUWLFXODUO\�DPPRQLD��1+����
DQG�HYHQ�SDUWLFXODWH�HPLVVLRQV��IURP�WKH�KRXVLQJ�SKDVH��6DQWRQMD�HW�DO����������7KH�HQYLURQPHQWDO��
HFRQRPLF�DQG�VRFLDO�FRQVHTXHQFHV�DVVRFLDWHG�ZLWK�1+��HPLVVLRQV�DUH�� LQ�IDFW��FXUUHQWO\�RQH�RI�WKH�
PDLQ�LVVXHV�UHODWHG�WR�SLJ�IDUPLQJ��HVSHFLDOO\�LI�LQWHQVLYH�DQG�ORFDWHG�LQ�SRSXORXV�DUHDV�VXFK�DV�WKH�
3R�9DOOH\�� 
7he construction and maintenance of DLU�scrubbers involves the consumption of�acid, energy, and 
materials�VXFK�DV�VWDLQOHVV�VWHHO�� LQ�DGGLWLRQ�WR�DQ�LQFUHDVH�LQ�WKH�ZRUNORDG�IRU�LWV�PDQDJHPHQW�DQG�
WKDW�RI�D� OLTXLG� QLWURJHQ�ULFK�HIIOXHQW� WKDW� LV�FR�SURGXFHG�E\� LWV�RSHUDWLRQ��EXW�DW� WKH� VDPH� WLPH� LW�
DFKLHYHV�YHU\�KLJK�1+��HPLVVLRQ�UHGXFWLRQ�HIILFLHQFLHV��XS�WR������EXW�LQ�RSHUDWLQJ�FRQGLWLRQV�LW�LV�
UHDVRQDEOH�WR�FRQVLGHU�HIILFLHQFLHV�DURXQG�������DQG�LI�LW�LV�XVHG�ZLWK�DLU�WKDW�UHFLUFXODWHV�LQVLGH�WKH�
VWDEOHV� LW� DOVR� LPSURYHV� WKH� HQYLURQPHQW� DQG� WKHUHIRUH� LQ� WKHRU\� RI� WKH� ZHOIDUH� RI� DQLPDOV� DQG�
RSHUDWRUV��7KLV�VWXG\�WKHUHIRUH�DOVR�DLPV�WR�HYDOXDWH��WKDQNV�WR�WKH�DOWHUQDWLYH�VFHQDULR��DOO�WKH�SURV�
DQG�FRQV�RI�WKLV�PLWLJDWLRQ�VWUDWHJ\�ZLWK�D�YLHZ�RI�LWV�LPSDFW�DV�FRPSOHWH�DV�SRVVLEOH� 
 

2. 0HWKRGV 

���
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4XHVWLRQQDLUHV�ZHUH�VHW�XS�UHODWLQJ�WR�SURGXFWLRQ��WHFKQLFDO��HFRQRPLF�SHUIRUPDQFH�DQG�VRFLDO�DQG�
HQYLURQPHQWDO�FRQGLWLRQV�WKDW�FRXOG�EHVW�FKDUDFWHUL]H�WKH�IDUPV�LQYROYHG��DQG�FRPSLOHG�E\�PHDQV�RI�
ILHOG�VXUYH\V�DQG�PHHWLQJV�HVSHFLDOO\�ZLWK�IDUPHUV��DQG�ZLWK�RWKHU�DFWRUV�LQ�WKH�VXSSO\�FKDLQ��H�J���
DJULFXOWXUDO� WHFKQLFLDQV�� DJULFXOWXUDO� VHUYLFHV� SURYLGHU� FRPSDQLHV�� YHWHULQDULDQV��� $V� IRU� WKH�
DOWHUQDWLYH�VFHQDULR��WKH�SULPDU\�GDWD�FROOHFWHG�E\�WKH�IDUPHUV�ZHUH�LQWHJUDWHG�ZLWK�GDWD�GHULYLQJ�IURP�
YDULRXV�H[SHULPHQWDO�FDPSDLJQV�KHOG�GXULQJ�WKH�/LIH�0(*$�3URMHFW��VXSSRUWHG�E\� WKH�(8��DLPHG�
SUHFLVHO\�DW�PHDVXULQJ�HQYLURQPHQWDO��HFRQRPLF�DQG�VRFLDO�FRQVHTXHQFHV�IURP�LPSOHPHQWDWLRQ�RI�DLU�
VFUXEEHU�SURWRW\SHV�LQ�,WDOLDQ�SLJ�IDUPV� 
7KH� HQYLURQPHQWDO� LPSDFW� ZDV� DQDO\]HG� ZLWK� WKH� OLIH� F\FOH� DVVHVVPHQW� LQ� D� FUDGOH�WR�IDUP� JDWH�
DSSURDFK�ZLWK���NJ�RI�OLYH�ZHLJKW��/:��SURGXFHG��UHDG\�WR�EH�VROG�WR�WKH�VODXJKWHUKRXVH��DV�IXQFWLRQDO�
XQLW��7KLV� LV� LQ� OLQH�ZLWK�VLPLODU�VWXGLHV�FDUULHG�RXW� LQ�WKH� OLWHUDWXUH��DV�ZHOO�DV�FRQVLVWHQW�ZLWK�WKH�
DGRSWHG�V\VWHP�ERXQGDULHV��7KH�LQYHQWRU\�GDWD�FROOHFWHG�GLUHFWO\�LQ�WKH�IDUPV�ZHUH�LQWHJUDWHG�ZLWK�
VHFRQGDU\�GDWD� UHODWHG�WR�HVWLPDWHV�RI�HPLVVLRQV� IURP�DQLPDOV� �HQWHULF�DQG�PDQXUH�PDQDJHPHQW���
ZKLOH�EDFNJURXQG�GDWD�ZHUH�UHWULHYHG�IURP�WKH�HVWDEOLVKHG�(FRLQYHQW��GDWDEDVH��:HUQHW�HW�DO����������
7KH� ILQDO� LQYHQWRU\� ZDV� FKDUDFWHUL]HG� ZLWK� D� PLGSRLQW� SHUVSHFWLYH� LPSDFW� DVVHVVPHQW�� )RU� PRUH�
GHWDLOV��UHIHU�WR�&RQWL�HW�DO���������ZKHUH�WKH�/&$�VWXG\�RI�RQH�RI�WKH�IDUPV�LV�GHVFULEHG�LQ�GHWDLO� 
)RU� WKH� HFRQRPLF� VLGH�� D� FDVK� IORZ�DQDO\VLV�ZDV� XVHG� WDNLQJ� LQWR� FRQVLGHUDWLRQ� DOO� WKH� FRVWV� DQG�
UHYHQXHV�RI� WKH� IDUPV� LQYROYHG�GXULQJ�D�\HDU��7KHUHIRUH��ERWK� WKH�FRQVXPDEOHV�DQG� UDZ�PDWHULDOV�
XVHG��WKH�FRVW�RI�ODERU�DQG�VHUYLFHV��WKH�GHSUHFLDWLRQ�RI�FDSLWDO�JRRGV��DQG�FRPSDQ\�SURGXFWLRQ�DQG�
VDOHV�ZHUH�FRQVLGHUHG�� 
7KH� VRFLDO� DQDO\VLV� ZDV� SHUIRUPHG� XVLQJ� ZLWK� WKH� VRFLDO�/&$� PHWKRG�� 7R� WKLV� HQG�� WKH� 81(3�
JXLGHOLQHV��81(3���6(7$&��������ZHUH�IROORZHG�DQG�DGDSWHG�WR�WKH�SUHVHQW�FDVH�VWXG\��VHOHFWLQJ�D�
VHULHV�RI�LQGLFDWRUV�IRU�WKH�VHFWRU��UHODWHG�WR�IRXU�VWDNHKROGHUV¶�FDWHJRULHV��VRFLHW\��ORFDO�FRPPXQLWLHV��
ZRUNHUV�DQG�DQLPDOV���WKDQNV�WR�DQ�LQ�GHSWK�OLWHUDWXUH�UHYLHZ��7KH�UHIHUHQFH�VFDOH�DSSURDFK�ZDV�WKHQ�
XVHG�IRU�DQDO\]LQJ�WKH�VRFLDO�LQYHQWRU\��7KH�5HIHUHQFH�6FDOH�LPSDFW�DVVHVVPHQW�SURYLGHV�D�TXDOLWDWLYH�
DVVHVVPHQW�RI�WKH�VRFLDO�SHUIRUPDQFH�E\�DWWULEXWLQJ�VFRUHV�WR�HDFK�LQGLFDWRU�FRQVLGHULQJ�SHUIRUPDQFH�
UHIHUHQFH�SRLQWV��353���353�DUH�WKUHVKROGV�� WDUJHWV��RU�REMHFWLYHV�WKDW�VHW�GLIIHUHQW� OHYHOV�RI�VRFLDO�
SHUIRUPDQFH�RU�VRFLDO�ULVN��,Q�WKLV�VWXG\��FRQWH[W�VSHFLILF�353�DUH�GHILQHG�IRU�HDFK�LQGLFDWRU��WDNLQJ�
LQ� FRQVLGHUDWLRQ� WKH� JHRJUDSKLF� FRQWH[W� DQG� WKH� HFRQRPLF� VHFWRU�� &RPSDUHG� ZLWK� WKH� UHVSHFWLYH�
UHIHUHQFH�VFDOHV��WKH�LQGLFDWRUV�FDQ�EH�DVVLJQHG�WKH�VFRUH���&RPPLWWHG���³3URDFWLYH´��³&RPSOLDQW´��
³5LVN\´� 
 

3. 5HVXOWV 
 

7KH�DFKLHYHG�UHVXOWV�IRU�WKH�HQYLURQPHQWDO�VLGH�DUH� LQ� OLQH�ZLWK�RWKHU�/&$�VWXGLHV� IRFXVHG�RQ�SLJ�
UHDULQJ��ZLWK�D�*:3�YDU\LQJ�EHWZHHQ�����DQG�����NJ�&2��HT�NJ�/:��)HHG�FRQVXPSWLRQ�LV�WKH�PDLQ�
HQYLURQPHQWDO� KRWVSRW� IRU�PDQ\� LPSDFW� FDWHJRULHV�� UHDFKLQJ� FRQWULEXWLRQV� RI� �������RI� WKH� WRWDO�
LPSDFW�IRU�WHUUHVWULDO�DFLGLILFDWLRQ��HXWURSKLFDWLRQ�DQG�SDUWLFXODWH�PDWWHU�IRUPDWLRQ��DQG�HYHQ�JUHDWHU�
WKDQ� ���� IRU� FDWHJRULHV� UHODWHG� WR� KXPDQ� DQG� HFRV\VWHP� WR[LFLW\� �IUHVKZDWHU��� )RU� WKH�*:3� WKH�
FRQWULEXWLRQ�RI�WKH�IHHG�LV�ORZHU�EHFDXVH�DOVR�WKH�PHWKDQH�HPLWWHG�E\�PDQXUH�PDQDJHPHQW�SOD\V�DQ�
LPSRUWDQW�UROH����������� 
7KH�IHHG�LV�DOVR�E\�IDU�WKH�PDLQ�FRVW�LWHP��YDU\LQJ�EHWZHHQ����DQG�����RI�WKH�WRWDO��IROORZHG�E\�WKH�
FRVWV�IRU�ZRUN��GHSUHFLDWLRQ�FDSLWDO�JRRGV��HQHUJ\�DQG�RWKHU�IDFWRUV�RI�SURGXFWLRQ��*LYHQ�WKH�WRWDO�
SURGXFWLRQ�FRVWV�ZKLFK�DUH�DURXQG���������¼�NJ�/:��WKH�SURILW�PDUJLQ�LV�TXLWH�ORZ�FRPSDUHG�WR�PDUNHW�
VHOOLQJ�SULFHV��$�ILUVW�FRQVLGHUDWLRQ�WKDW�HPHUJHV�IURP�WKLV�UHVXOW�LV�WKDW�IDUPHUV�FDQQRW�HDVLO\�DIIRUG�
LQYHVWPHQWV�WR�LPSURYH�HQYLURQPHQWDO�DQG�VRFLDO�FRQGLWLRQV�� 
$V�IRU�WKH�VRFLDO�/&$��WKH�IDUPV�LQYROYHG�DSSHDUHG�ZHOO�DOLJQHG�ZLWK�WKH�DYHUDJH�VRFLDO�GDWD�RI�WKH�
VHFWRU��ZKLFK�PHDQV�WKDW�PRVW�RI�WKH�LQGLFDWRUV�DSSHDUHG�DV�µFRPSOLDQW¶��WKHUHIRUH�ZLWKRXW�D�SRVLWLYH�
RU�QHJDWLYH�LPSDFW��2QO\�LQ�D�IHZ�LQGLFDWRUV�WKH�DQDO\]HG�IDUPV�GHPRQVWUDWHG�VRPH�VRFLDO�ULVNV��H�J��

���
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KRXUV�RI�RQ�WKH�MRE�WUDLQLQJ���RU�VRFLDO�FRPPLWPHQW��HVSHFLDOO\�DV�UHJDUGV�WKH�LQGLFDWRUV�OLQNHG�WR�WKH�
/RFDO�FRPPXQLWLHV�VWDNHKROGHU��GHPRQVWUDWLQJ�D�JRRG�LQWHJUDWLRQ�RI�WKH�IDUPV�LQ�WKH�WHUULWRU\�� 
 

����$OWHUQDWLYH�VFHQDULR 
 

)URP� DQ� HQYLURQPHQWDO� SRLQW� RI� YLHZ�� RQ� WKH� RWKHU� KDQG�� WUDGH�RIIV� EHWZHHQ� GLIIHUHQW� LPSDFW�
FDWHJRULHV�HPHUJHG��)RU�H[DPSOH��DV�UHJDUGV�WKH�*:3��WKH�DOWHUQDWLYH�VFHQDULR�VOLJKWO\�LQFUHDVHV�LWV�
LPSDFW��DOWKRXJK�DOZD\V�������GXH�WR�WKH�FRQVXPSWLRQ�RI�UDZ�PDWHULDOV�IRU�VFUXEEHU�RSHUDWLRQ�DQG�
GHVSLWH� WKH� VOLJKW� UHGXFWLRQ� RI� LQGLUHFW� 1�2� HPLVVLRQV� �WKDQNV� WR� WKH� DYRLGDQFH� RI� SDUW� RI� WKH�
YRODWLOL]DWLRQ�DQG�VRLO�UH�GHSRVLWLRQ�DQG�GHQLWULILFDWLRQ�RI�1+����+RZHYHU��LPSDFW�FDWHJRULHV�OLQNHG�
WR�1+��HPLVVLRQV�VXFK�DV�DFLGLILFDWLRQ�DQG�30�IRUPDWLRQ�SRWHQWLDO�QRWLFHDEO\�UHGXFH�WKHLU�LPSDFW�LQ�
WKH�RUGHU�RI������7KH�ZD\�RI�PRGHOLQJ� WKH�FR�SURGXFWLRQ�RI�DPPRQLXP�VROXWLRQ�HIIOXHQW�KDV�DQ�
LQIOXHQFH�RQ�WKH�UHVXOWV��,I�ZH�FRQVLGHU�WKDW�WKLV�FRXOG�UHSODFH�V\QWKHWLF�QLWURJHQ�IHUWLOL]HU�RWKHUZLVH�
ERXJKW�H[WHUQDOO\�E\�WKH�IDUPV��WKLV�JHQHUDWHV�D�VLJQLILFDQW�HQYLURQPHQWDO�FUHGLW��)URP�WKH�HFRQRPLF�
VLGH��WKH�LQVWDOODWLRQ�RI�WKH�DLU�VFUXEEHU�ZDV�HVWLPDWHG�ZLWK�D�WRWDO�FRVW�YDU\LQJ�EHWZHHQ�����DQG������
¼�SLJ� SODFH�\HDU� GHSHQGLQJ� RQ� WKH� RSHUDWLRQ� DQG� UHPRYDO� HIILFLHQF\��7KH� UHVXOWV� IURP� WKH� VRFLDO�
DQDO\VLV�VFRUHG�EHWWHU�IRU�WKH�DOWHUQDWLYH�VFHQDULR��ZKLFK�LV�OLQNHG�WR�LPSURYHG�YDOXHV�HVSHFLDOO\�RQ�
WKH�DQLPDO�ZHOIDUH�LQGLFDWRUV� 
 

4. 'LVFXVVLRQ�DQG�FRQFOXVLRQV 
 

0HWKRGRORJLFDO�FRQVLGHUDWLRQV�WKDW�HPHUJHG�ZLWK�WKLV�VWXG\�FRQFHUQ�WKH�IDFW�WKDW�VRFLDO�DQDO\VLV� LV�
FHUWDLQO\�WKH�RQH�ZLWK�WKH�JUHDWHU�URRP�IRU�LPSURYHPHQW��EHLQJ�WKH�PRVW�UHFHQW�PHWKRGRORJ\��DQG�QRW�
SHUIHFWO\� VWDQGDUGL]HG��,W�VKRXOG�DOVR�EH�HPSKDVL]HG�WKDW�WKH� LQYHQWRU\� IRU�HQYLURQPHQWDO�DQDO\VLV�
DQG� WKDW� IRU� HFRQRPLF� DQDO\VLV� DUH� ODUJHO\� RYHUODSSHG�� UHGXFLQJ� WKH� HIIRUW� RI� GRLQJ� D� FRPELQHG�
DQDO\VLV��,QVWHDG��DV�IDU�DV�VRFLDO�DQDO\VLV�LQYHQWRU\�LV�FRQFHUQHG��WKLV�LV�FRPSOHWHO\�GLIIHUHQW��DQG�LW�
LV�YHU\�WLPH�FRQVXPLQJ�WR�VHW�XS�GXH�WR�WKH�QHHG�RI�FDWHJRULHV��VXE�FDWHJRULHV�DQG�LQGLFDWRUV�VHOHFWLRQ�
WKDW� DUH� VHFWRU� VSHFLILF�� DQG� VXEVHTXHQWO\� WR� WKH� QHHG� RI� GHILQLQJ� WKH� VRFLDO� ULVN� RU� FRPPLWPHQW�
WKUHVKROGV��0RUHRYHU��WKHUH�LV�VRPH�VHQVLWLYH�LQIRUPDWLRQ�WKDW�LV�QRW�DOZD\V�HDVLO\�VKDUHG�E\�IDUPHUV�
�H�J���UHJXODULW\� LQ�SD\PHQWV�� UHODWLRQV�ZLWK� ORFDO� FRPPXQLWLHV��HWF����ZKLFK�PDNHV�GDWD�FROOHFWLRQ�
VORZ�DQG�GLIILFXOW��)LQDOO\�� IXUWKHU�GHYHORSPHQW�RI� WKH�PHWKRGRORJ\� LV� QHHGHG� EHFDXVH� WKH� UHVXOWV�
IURP�WKH�6�/&$�DUH�FRPSOH[�WR�FRPSDUH�ZLWK�WKRVH�RI�RWKHU�VWXGLHV��ZKLFK�VRPHZKDW�KLQGHUV�WKHLU�
LQWHUSUHWDWLRQ� 
7KLV�VWXG\�KDV�VKRZQ�KRZ�WKH�SLJ�VHFWRU��DV�ZHOO�DV��PRUH�EURDGO\��PDQ\�RWKHUV�ZLWKLQ�DJULFXOWXUH��
KDV� LQQXPHUDEOH� IDFHWV�WKDW�GHWHUPLQH�GLIIHUHQW�WUDGH�RIIV� LQ�WHUPV�RI�VXVWDLQDEOH�SURGXFWLRQ��6XFK�
H[WHQVLYH�UHVXOWV��H[SUHVVHG�LQ�VXFK�D�GLIIHUHQW�ZD\�DQG�QRW�HDVLO\�DQG�GLUHFWO\�FRPSDUDEOH��FHUWDLQO\�
HQULFK�WKH�XQGHUVWDQGLQJ�RI�WKH�FRPSOH[LW\�RI�D�VXSSO\�FKDLQ�DQG�KLJKOLJKW�LWV�VWUHQJWKV�DQG�FULWLFDO�
SRLQWV�DW�GLIIHUHQW�OD\HUV��2I�FRXUVH��RQ�WKH�RWKHU�KDQG��WKLV�GRHV�QRW�KDYH�WR�PHDQ�WKDW�DOO�WKH�UHVXOWV�
PXVW�EH�SXW�DW�WKH�VDPH�OHYHO�RI� LPSRUWDQFH��,W�LV�DOZD\V�QHFHVVDU\�WR�NHHS�LQ�PLQG�WKH�SURGXFWLYH�
DQG�VRFLR�HFRQRPLF�SROLWLFDO�FRQWH[W�ZLWKLQ�ZKLFK�D�VXSSO\�FKDLQ�RSHUDWHV�� VLQFH�HYHQ�WKLV� IDFWRUV�
LQIOXHQFH�WKH�FKRLFH�WKH�ULJKW�LPSDFW�PLWLJDWLRQ�DFWLRQV�WR�EH�XQGHUWDNHQ� 
$V�IRU�WKH�FRQFOXVLRQV�ZLWK�UHVSHFW�WR�WKH�DOWHUQDWLYH�VFHQDULR��IURP�DQ�HFRQRPLF�SRLQW�RI�YLHZ�WKH�
DOWHUQDWLYH�PLWLJDWLRQ�VFHQDULR�GRHV�QRW�DSSHDU�DGYDQWDJHRXV�GXH�WR�WKH�FRVWV�RI�WKH�WHVWHG�WHFKQRORJ\��
SDUWLFXODUO\�RSHUDWLRQ�FRVWV��ZKLOH�QRW�UHWXUQLQJ�GLUHFW�HDUQLQJV�WR�WKH�IDUP��2Q�WKH�RWKHU�KDQG��WKLV�
WULSOH�OD\HU�DQDO\VLV�KLJKOLJKWV�WKDW�LI�WKH�UHGXFHG�HQYLURQPHQWDO�DQG�VRFLDO�H[WHUQDOLWLHV�ZHUH�WDNHQ�
LQWR�DFFRXQW��HYHQ�WKH�³VRFLHW\´�HFRQRPLF�EDODQFH�ZRXOG�LPSURYH��)XWXUH�FKDOOHQJHV�ZLOO�FRQFHUQ�
WKH�DQDO\VLV�RI�KRZ�IDUPHUV�FDQ�EHVW�H[SORLW�WKHVH�ILQGLQJV�HFRQRPLFDOO\��ZLWK�DQ�LQWHJUDWHG�YLVLRQ�RI�
WKH�WKUHH�VXVWDLQDELOLW\�OD\HUV��IDYRULQJ�HFRQRPLF�VXSSRUW�RI�SXEOLF�LQVWLWXWLRQV�DQG���RU�FRQVXPHUV�LQ�
YLHZ�RI�WKHLU�FRPPLWPHQW�WR�WKH�HQYLURQPHQW� 
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