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Abstract: 
 

For developing nations the development of sustainable communities has to go hand in 
hand with the achievement of wider goals, where emphasis has to be given to the 
importance of lifestyle and social change. This inter-disciplinary research draws 
understanding from the social, cultural and economic studies to define the values and 
aspirations of the middle class and its implications on sustainable housing. One of the 
fastest growing economies in Asia, India, has empowered a large and powerful consumer 
oriented middle class. Middle class mores are aspirational and aimed at achieving 
western living standard and moving away from a traditional communitarian social model. 
This research presents the results of extensive field work in the southern-Indian city of 
Mysore that defines the values held by the emergent middle-class in respect to the built 
environment. Common areas and shared spaces have traditionally been very actively used 
and have played a crucial role in both passive cooling strategies and the maintenance of 
socially sustainable communities. Field work shows that attitudes to the built 
environment are polarised between well-maintained and protected housing interiors and 
poorly organised and maintained external spaces and examines how these transition 
spaces are used to reflect these values and concerns. The paper reflects on whether earlier 
traditions in sustainable building design in South Asia (Mysore) have relevance in a 
contemporary context and the importance of understanding the changing preferences and 
values of the newly affluent demographic. 
.H\ZRUGV��6XVWDLQDEOH�+RXVLQJ��,QGLDQ�PLGGOH�FODVV�
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,QWURGXFWLRQ��
�
7KRVH�QDWLRQV�LQ�WKH�GHYHORSLQJ�VRXWK�LQHYLWDEO\�GLIIHU�LQ�WKHLU�DSSURDFKHV�WR�VXVWDLQDEOH�
GHYHORSPHQW��6NHD���������7KH�LPSHUDWLYH�WR�UHGXFH�SRYHUW\�DQG�LQFUHDVH�HFRQRPLF�DFWLYLW\�
PHDQV�WKDW�UHVRXUFH�XVH�ZLOO�JURZ�WR�PHHW�WKH�OHJLWLPDWH�DVSLUDWLRQV�RI�ERWK�JRYHUQPHQW�DQG�
VRFLHW\�DQG�WKLV�KDV�WR�EH�UHFRQFLOHG�ZLWK�WUDQVQDWLRQDO�FRQFHUQV�WR�SURPRWH�VXVWDLQDEOH�VWUDWHJLHV�
IRU�WKH�IXWXUH��$V�*D\�KDV�DUJXHG��HFRQRPLF�H[SDQVLRQ�LV�UHTXLUHG�EHIRUH�WKH�UHFRJQLVHG�SURFHVV�
RI�FRQWUDFWLRQ�DQG�FRQYHUJHQFH�WDNHV�SODFH�LQ�FRQFHUW�ZLWK�WKH�GHYHORSHG�ZRUOG���0D\HU���������
2XU�UHVHDUFK�HQJDJHV�ZLWK�VXVWDLQDEOH�GHYHORSPHQW�LQ�LWV�ZLGHVW�VHQVH�DV�IRUPXODWHG�WKURXJK�WKH�
%UXQWODQG��%UXQGWODQG��������GHILQLWLRQ�RI�LQWHUGHSHQGHQFH�EHWZHHQ�VRFLDO��HFRQRPLF�DQG�
HQYLURQPHQWDO�UHDOPV��
�
2XU�UHVHDUFK�LV�EDVHG�RQ�ZKHWKHU�VXFK�DVVXPSWLRQV�VWLOO�KROG�WUXH�IRU�WKH�GHVLJQ�RI�KRXVLQJ�WKDW�
PLJKW�DSSHDO�WR�WKH�EXUJHRQLQJ�,QGLDQ�PLGGOH�FODVV��7KLV�KDV�EHHQ�DFKLHYHG�WKURXJK�WZR�
LQWHQVLYH�SHULRGV�RI�ILHOGZRUN�WR�XQFRYHU�WKH�NH\�GULYHUV�WR�KRXVLQJ�GHYHORSPHQW�LQ�WKH�PLGGOH�
LQFRPH�GHPRJUDSKLF��7KLV�KDV�EHHQ�GRQH�WKURXJK�PDSSLQJ�DFWLYLW\��VWUXFWXUHG�LQWHUYLHZV�DQG�
TXHVWLRQQDLUHV�ZLWK�NH\�VWDNHKROGHUV��7KHVH�LQFOXGH�DUFKLWHFWV��EXLOGHUV��GHYHORSHUV��SODQQHUV��
KRXVHKROGHUV�DQG�SRWHQWLDO�SXUFKDVHUV��7KH�ZRUN�ZDV�XQGHUWDNHQ�LQ�0\VRUH��,QGLD��)LJXUH�����
7KH�ILUVW�SXEOLVKHG�VWDJH�RI�WKH�UHVHDUFK�FOHDUO\�UHIOHFWV�D�VKLIW�DZD\�IURP�FOLPDWH�UHVSRQVLYH��
VRFLDOO\�LQFOXVLYH��FRPPXQLW\�RULHQWHG�KRXVLQJ�WR�D�PRUH�LQGLYLGXDO��H[FOXVLYH�DQG�LQGHSHQGHQW�
KRXVLQJ�W\SRORJ\��6DWLVK�HW�DO�����������7KLV�SDSHU�LV�FRQFHUQHG�ZLWK�WKH�VHFRQG�VWDJH�RI�WKH�
ILHOGZRUN�WKDW�PDUNHW�WHVWV�ZLWK�NH\�VWDNHKROGHUV��SRWHQWLDO�VXVWDLQDEOH�GHVLJQ�VWUDWHJLHV�WKDW�DOVR�
PHHW�WKH�H[SHFWDWLRQV�RI�WKH�PLGGOH�LQFRPH�FRQVXPHU��:H�GHVFULEH�WKH�PHWKRGRORJ\�IRU�
FRQVWUXFWLRQ�RI�D�VHULHV�RI�VFHQDULR�PRGHOV�IRU�PDUNHW�WHVWLQJ�DV�ZHOO�DV�XVLQJ�VLPXODWLRQ�
WHFKQLTXHV�WR�EHQFKPDUN�WKH�PRGHOV�WR�D�VHULHV�RI�TXDQWLWDWLYH�LQGLFDWRUV��
�
7KH�IDVW�JURZLQJ�,QGLDQ�HFRQRP\�KDV�HPSRZHUHG�DQ�HPHUJHQW�PLGGOH�FODVV�ZKRVH�QHZ�IRXQG�
HFRQRPLF�VWDWXV�DQG�DIIOXHQFH�KDYH�D�FULWLFDO�LPSDFW�LQ�WKH�SURFHVV�RI�VXVWDLQDEOH�GHYHORSPHQW�
�)HUQDQGHV������E��)HUQDQGHV������D��6LQJK��������:HVVHO���������$�IRUPHU�FODVV�LGHQWLW\�EDVHG�
RQ�VLPSOLFLW\�KDV�EHHQ�WUDQVIRUPHG�E\�WKH�HFRQRPLF�HPSRZHUPHQW�WR�RQH�RI�DIIRUGDEOH�
LQGXOJHQFH��9DUPD���������&RQVXPHULVP�KDV�EHFRPH�WKH�SULPDU\�,QGLDQ�YDOXH��IXHOOHG�E\�WKH�
LQIOXHQFH�RI�WKH�ZHVW�DQG�D�PRUH�SHUYDVLYH�PHGLD��)HUQDQGHV���������
�
,Q�DQ�,QGLDQ�FRQWH[W��FKDQJHV�LQ�KRXVLQJ�SURFXUHPHQW�DQG�GHVLJQ�DUH�DV�PXFK�D�VRFLDO�DQG�
FXOWXUDO�SKHQRPHQRQ�DV�D�WHFKQLFDO�RQH��$�UHFRJQLWLRQ�RI�WKLV�IDFW�FDQ�DOORZ�LQVLJKWV�LQWR�WKH�
HIIHFWLYH�IRUPXODWLRQ�RI�ORFDOLVHG��UHVLOLHQW�DQG�UHOHYDQW�VXVWDLQDEOH�KRXVLQJ�VWUDWHJLHV�WKDW�
DGGUHVV�TXDQWLWDWLYH�LVVXHV�VXFK�DV�FDUERQ�UHGXFWLRQ��6NHD���������,QGLD¶V�HFRQRPLF�JURZWK�KDV�
DOVR�LQFUHDVHG�WKH�VSHQGLQJ�SRZHU�RI�WKH�PLGGOH�FODVV��)HUQDQGHV���������&KDQJLQJ�OLIHVW\OHV�DQG�
FRQVXPSWLRQ�SDWWHUQV�KDYH�FOHDU�LPSDFWV�RQ�KRXVLQJ��6ZDUXS��������,PWLD]�DQG�+HOPXW����������
$OWKRXJK�LQFUHDVHG�DIIOXHQFH�DQG�FRQVXPSWLRQ�EHQHILW�WKH�PLGGOH�FODVV��LW�KDV�DOVR�LQFUHDVHV��
FDUERQ�HPLVVLRQV��6DDYDOD�������������RI�WKH�HPLVVLRQV�RULJLQDWLQJ�IURP�FRQVWUXFWLRQ�DFWLYLWLHV�
DUH�DWWULEXWHG�WR�WKH�KRXVLQJ�VHFWRU��7LZDUL����������
�
7KLV�LQFUHDVH�LQ�HQHUJ\�FRQVXPSWLRQ�LV�QRW�OLPLWHG�WR�RZQHUVKLS�RI�PRUH�FRQVXPHU�JRRGV�EXW�FDQ�
DOVR�EH�DWWULEXWHG�WR�FKDQJHV�LQ�KRXVLQJ�W\SRORJLHV�UHVXOWLQJ�IURP�FKDQJLQJ�H[SHFWDWLRQV�RI�KRPH�
RZQHUV���6DWLVK�DQG�%UHQQDQ���������7UDGLWLRQDO�PLGGOH�LQFRPH�KRXVLQJ�DV�VWXGLHG�E\�WKH�DXWKRUV�
ZDV�FRPPXQDOO\�FRQILJXUHG�ZLWK�D�ORRVHU�UHODWLRQVKLS�EHWZHHQ�H[WHUQDO�DQG�LQWHUQDO�UHDOPV��
&RQWHPSRUDU\�GZHOOLQJ�WHPSODWHV�QRZ�UHIOHFW�D�FXOWXUH�RI�LQGLYLGXDOLW\�WKDW�IHDWXUH�KLJKO\�
GHILQHG�ERXQGDULHV�IRUFLQJ�GZHOOLQJ�DFWLYLWLHV�LQWR�DLU�FRQGLWLRQHG�LQWHULRUV�ZLWK�UHVRXUFH�DQG�
FDUERQ�LPSOLFDWLRQV��6DWLVK�HW�DO�����������
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)LJXUH����,QGLD�PDS��0\VRUH�ORFDWLRQ�
�
,Q�WKH�FDVH�RI�0\VRUH��)LJXUH�����D�VRXWK�,QGLDQ�FLW\��WUDGLWLRQDO�UHVLGHQWLDO�OD\RXWV�ZHUH�HLWKHU�
OLQHDU�ZLWK�D�VKDUHG�SDUW\�ZDOO��RU�ZLWK�KRXVHV�GLVWULEXWHG�DURXQG�DQ�RSHQ�VSDFH��)LJXUH�����(QWU\�
WR�WKH�KRXVH�ZDV�WKURXJK�D�VHPL�RSHQ�UDLVHG�SODWIRUP��-DJDOL���,VVDU���������7KHVH�-DJDOLV�ZHUH�
VKDGHG�IRU�PRVW�RI�WKH�GD\�DQG�XVHG�H[WHQVLYHO\�IRU�VRFLDOL]LQJ�DQG�DFWLYHO\�XVHG�DV�LQWHUDFWLRQ�
DUHDV��,NHJDPH���������-DJDOLV�ZRUNHG�DV�DQ�HIIHFWLYH�FOLPDWH�PHGLDWLQJ�WUDQVLWLRQ�VSDFH�DQG�
WKHUH�ZHUH�QR�RWKHU�ERXQGDULHV�WR�GHILQH�LQGLYLGXDO�WHUULWRULHV��0DWHULDOV�XVHG�IRU�FRQVWUXFWLRQ��
WKLFN�PXG�ZDOOV��ODWHU�EULFN��DQG�WHUUDFRWWD�WLOH�URRIV�ZHUH�ORFDOO\�VRXUFHG�DQG�ZLWK�VPDOO�
RSHQLQJV�WRZDUGV�VKDGHG�DUHDV��WKH\�ZHUH�FOLPDWH�UHVSRQVLYH�DQG�H[KLELWHG�VXVWDLQDEOH�IHDWXUHV�
LQ�WKHLU�PDWHULDO�FKRLFH�DQG�FRQVWUXFWLRQ�GHWDLOV���
�
6KDUHG�IDFLOLWLHV�DQG�WKH�HIILFLHQW�XVH�RI�VHPL�RSHQ�RXWGRRU�VSDFHV�IRU�PXFK�RI�WKH�GD\�DOVR�
UHVXOWHG�LQ�D�FRPSDFW�EXLOGLQJ�IRRWSULQW��6XFK�FOLPDWLFDOO\�UHVSRQVLYH�OD\RXWV�DQG�FRQVWUXFWLRQ�
XVLQJ�ORFDOO\�DYDLODEOH�PDWHULDO�DUH�JRRG�H[DPSOH�RI�HIILFLHQW�VXVWDLQDEOH�GHYHORSPHQW��9DQGDQD��
�������7KHVH�KRXVHV�ZHUH�WKHUPDOO\�FRPIRUWDEOH�GXH�WR�SODQQLQJ�WHFKQLTXHV�ZKLFK�UHGXFHG�VRODU�
JDLQ�DQG�GXH�WR�WKH�XVH�RI�ORFDO�PDWHULDOV�DQG�FRQVWUXFWLRQ�GHWDLOV�ZKLFK�ZHUH�FOLPDWH�UHVSRQVLYH�
DQG�KDG�ORZ�HFRORJLFDO�IRRWSULQWV��6DWLVK�HW�DO����������
�
+RXVLQJ�GHVLJQ�DQG�UHVLGHQWLDO�OD\RXW�ERWK�FKDQJHG�GUDVWLFDOO\�DIWHU�LQGHSHQGHQFH�LQ�������,W�FDQ�
EH�DUJXHG�WKDW�D�PRYH�IURP�FRPPXQDO�SURYLVLRQ�SUHGDWHV�FRQWHPSRUDU\�HFRQRPLF�H[SDQVLRQ�DQG�
LWV�DWWHQGDQW�VRFLHWDO�FKDQJHV��D�VHQVH�RI�WKH�FRPPXQDO�EHLQJ�UHSODFHG�E\�D�SULRULW\�WR�SUHVHUYH�
SULYDF\��&RQWHPSRUDU\�KRXVLQJ�GHVLJQV�IHDWXUH�ODUJH�RSHQLQJV��D�GHILQHG�DQG�IHQFHG�SORW�
ERXQGDU\��)LJXUH����PDNLQJ�HDFK�EXLOGLQJ�VHOI�FRQWDLQHG�DQG�LQWURVSHFWLYH��08'$���������
5RDGV��LQGHSHQGHQW�RI�KRXVHV��KDYH�SHGHVWULDQ�ZD\V�DQG�DUH�FOHDUO\�VHJUHJDWHG�IURP�WKH�SURSHUW\�
RI�SULYDWH�LQGLYLGXDOV�E\�IHQFLQJ�LQWR�FRPSRXQGV��7KLV�LV�VXSSRUWHG�E\�ORFDO�SODQQLQJ�OHJLVODWLRQ�
�08'$���������,W�LV�DQ�HPEHGGHG�H[SHFWDWLRQ�WKDW�EXLOGLQJV�QR�ORQJHU�HQFORVH�DQG�GHILQH�WKH�
RSHQ�VSDFHV�DQG�HQFRXUDJH�RXWGRRU�DFWLYLWLHV��6DWLVK�HW�DO���������&,7%�����������
�
�
�
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�
)LJXUH����$�W\SLFDO�$JUDKDUD��-DJDOL�W\SRORJ\� ��)LJXUH����1HZ�KRXVHV�
�
$OWHUHG�VRFLDO�DQG�FXOWXUDO�YDOXHV�KDYH�SOD\HG�D�FUXFLDO�FULWLFDO�UROH�LQ�WKH�DGRSWLRQ�RI�QHZ�
KRXVLQJ�W\SRORJLHV��&KDQJHG�VRFLDO�FRQGLWLRQV�PHDQ�WKDW�SHRSOH�KDYH�VWDUWHG�WR�DVVRFLDWH�WKH�
VWUHQJWKV�RI�FRPPXQLW\�OLYLQJ�ZLWK�ZHDNQHVVHV��)RU�LQVWDQFH��VKDUHG�IDFLOLWLHV�DUH�LQWHUSUHWHG�DV�
OHDGLQJ�WR�D�ODFN�RI�SULYDF\��6DWLVK�HW�DO����������
�
$�QHZ�KRXVLQJ�W\SRORJ\�KDV�EHHQ�LQDGYHUWHQWO\�LPSOHPHQWHG�WKDW�GRHV�QRW�UHIOHFW�ORFDO�FOLPDWLF�
FRQGLWLRQV�DQG�WKLV�KDV�OHG�WR�LQFUHDVHG�FRQVXPSWLRQ�RI�RSHUDWLRQDO�HQHUJ\��)LJXUH�����$V�DQ�
H[HFXWLYH�HQJLQHHU�UHVSRQVLEOH�IRU�XUEDQ�KRXVLQJ�GHYHORSPHQW�UHFROOHFWV��XQWLO������SHRSOH�ZHUH�
FDUHIXO�WR�VWD\�FORVH�WR�WKH�FLW\�FHQWUH��)RUW�DQG�3DODFH���UHVSRQGHQW�QR�����LQWHUYLHZHG�RQ����-XO\�
�������7R�HQFRXUDJH�UHVLGHQWV�WR�PRYH�DZD\�IURP�FLW\�FHQWUH��WKH�&LW\�,PSURYHPHQW�7UXVW�%RDUG�
�&,7%��EXLOW�KRXVHV�LQ�SORWV�DQG�DOORWWHG�VRPH�VLWHV�IUHH�RI�FRVW�IRU�WKRVH�ZKR�ERXJKW�KRXVHV�
DZD\�IURP�WKH�FLW\�FHQWUH��&,7%���������7KLV�KDV�KDG�D�GLUHFW�LPSDFW�RQ�WKH�ODQG�IRRWSULQW��ILJXUH�
����:KHUHDV�LQ�WKH�HDUOLHU�-DJDOL�W\SRORJ\��QHDUO\�WKLUWHHQ�VTXDUH�PHWHU�RI�ODQG�LV�XVHG�SHU�SHUVRQ�
WKLV�KDV�LQFUHDVHG�WR����VTXDUH�PHWHUV�SHU�SHUVRQ��&,7%���������1RZ��PLGGOH�FODVV�SHRSOH�SUHIHU�
WKH�SORW�W\SRORJ\�DQG�WKH�ODQG�IRRWSULQW�KDYH�LQFUHDVHG�XS�WR����VTXDUH�PHWHUV�SHU�SHUVRQ�
�08'$��������08'$���������(PSKDVLV�RQ�SULYDF\�KDV�UHVXOWHG�LQ�XVH�RI�IXUWKHU�UHVRXUFHV�WR�
SURWHFW�SURSHUW\��,PSURYHG�ILQDQFLDO�UHVRXUFHV�FRXSOHG�ZLWK�FKDQJLQJ�DVSLUDWLRQV�KDYH�
FRQWULEXWHG�WR�EXLOGLQJ�ELJJHU�KRXVHV�DQG�WKH�FKRLFH�RI�LPSRUWHG�PDWHULDOV�WR�UHIOHFW�WKHLU�RZQHUV¶�
DVSLUDWLRQV��7KHVH�KDYH�FOHDUO\�LQFUHDVHG�WKH�HPERGLHG�HQHUJ\�RI�KRXVHV��ILJXUH�����&KDQJLQJ�
VRFLDO�DQG�FXOWXUDO�QHHGV�KDYH�UHVXOWHG�LQ�FOLPDWH�UHVSRQVLYH�VSDFHV�OLNH�-DJDOLV�EHFRPLQJ�
UHGXQGDQW��6RFLDO�DFWLYLWLHV�KDYH�PRYHG�LQGRRUV�FRXSOHG�ZLWK�ODUJH�ZLQGRZV��LQFUHDVLQJ�
FRQGXFWLYH�KHDW�JDLQ�DQG�LQFUHDVHG�FRPIRUW�H[SHFWDWLRQV�KDYH�UHVXOWHG�LQ�XVH�RI�PRUH�OLJKWLQJ�
DQG�VSRW�FRROLQJ��DOO�RI�ZKLFK�KDV�LQFUHDVHG�RSHUDWLRQDO�HQHUJ\�UHTXLUHPHQWV��ILJXUH�����
�
8QVXVWDLQDEOH�GHYHORSPHQW�FDQ�EH�LGHQWLILHG�DW�HYHU\�OHYHO��7KH�ILUVW�SXEOLVKHG�VWDJH�RI�WKH�
UHVHDUFK�FOHDUO\�UHIOHFWHG�DQG�VXPPHG�XS�WKH�XQVXVWDLQDEOH�IHDWXUHV�RI�FRPPXQLW\�OLYLQJ��VLWLQJ��
HQWUDQFHV��KRXVH�SODQQLQJ��ILQLVKHV�DQG�IDFDGHV��5HIOHFWLQJ�RQ�WKH�HDUOLHU�ZRUN��WKH�VHFRQG�VWDJH�
RI�WKH�UHVHDUFK�IRFXVHV�RQ�D�SDUWLFXODU�VHFWLRQV�RI�WKH�KRXVH�WR�LQYHVWLJDWH�WKH�VSHFLILF�UDWLRQDOH�
IRU�WKH�FKDQJHV��SHRSOH¶V�SUHIHUHQFHV�DQG�WKHLU�LPSOLFDWLRQV�IRU�VXVWDLQDEOH�KRXVLQJ���
�
+RXVLQJ�LV�WKHUHE\�LGHQWLILHG�DV�D�VRFLDO�DQG�FXOWXUDO�SKHQRPHQD�DQG�WKLV�UHVHDUFK�ORRNV�DW�EXLOW�
HQYLURQPHQW�VXVWDLQDELOLW\�IURP�D�PRUH�ERWWRP�XS�SHUVSHFWLYH��(DUOLHU�UHVHDUFK�FOHDUO\�LQGLFDWHG�
FKDQJHV�DW�DOO�OHYHOV�EXW�PRUH�VR�DW�WKH�HQWUDQFH�SRLQW��WKH�WUDQVLWLRQ�IURP�VWUHHW�WR�PDLQ�GRRU��
7KLV�DUHD�FOHDUO\�GHPRQVWUDWHV�SHRSOH¶V�SUHIHUHQFHV��DVSLUDWLRQV�DQG�FKDQJHG�DWWLWXGHV�DQG�WKHLU�
LPSDFW�RQ�KRXVLQJ�IRUP��,W�LV�DOVR�LPSDFWHG�RQ�E\�UHFRQILJXUHG�OD\RXWV��SUHIHUHQFHV�DQG�
UHTXLUHPHQWV�RI�KRPH�RZQHUV���
�

� �
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7KH�UHVHDUFK�IRFXVHV�RQ�WKLV�ERXQGDU\�FRQGLWLRQ�DQG�WKH�VHFRQG�VWDJH�RI�WKH�ILHOG�ZRUN�HQJDJHV�
ZLWK�NH\�VWDNHKROGHUV�LQ�H[DPLQLQJ�VXVWDLQDEOH�GHVLJQ�VWUDWHJLHV�WKDW�FRXOG�DOVR�PHHW�WKH�
H[SHFWDWLRQV�RI�WKH�PLGGOH�LQFRPH�FRQVXPHU��
�
%RXQGDU\�FRQGLWLRQ�DQG�LWV�LPSOLFDWLRQ�RQ�VXVWDLQDEOH�KRXVLQJ���
�
,W�KDV�EHHQ�DUJXHG�WKDW�WKH�SUH�LQGXVWULDO�DUFKLWHFWXUH�RI�,QGLD�VHUYHG�WKH�SK\VLFDO�DQG�VSLULWXDO�
QHHGV�RI�WKH�SRSXODFH�ZHOO��$W�D�SK\VLFDO�OHYHO��LW�GHPRQVWUDWHG�DQ�XQGHUVWDQGLQJ�RI�WKH�ORFDO�
FOLPDWH��DYDLODEOH�PDWHULDOV�DQG�FRQVWUXFWLRQ�WHFKQLTXHV��'RVKL�KDV�DUJXHG�WKDW�³DW�WKH�VSLULWXDO�
OHYHO��WKH�EXLOW�IRUP�FRQYH\HG�WRWDO�KDUPRQ\�ZLWK�WKH�UHJLRQDO�OLIHVW\OH�LQ�DOO�LWV�GDLO\�DV�ZHOO�DV�
VHDVRQDO�ULWXDOV��XQLI\LQJ�WKH�VRFLR�FXOWXUDO�DQG�UHOLJLRXV�DVSLUDWLRQV�RI�WKH�LQGLYLGXDO�DQG�WKH�
FRPPXQLW\´��$PHHQ�����������
�
&ORVHU�LQVSHFWLRQ�UHYHDOV�WKDW�WKH�NH\�FKDQJH�KDV�EHHQ�WKH�ZD\�WKH�KRXVH�ERXQGDU\�LV�GHILQHG�DQG�
WKH�YDOXHV�DQG�FKDQJHV�WDNLQJ�SODFH�DW�WKLV�LQWHUIDFH��$V�&RUUHD�������KDV�DUJXHG��WKH�FOLPDWLF�
FRQGLWLRQV�RI�PRVW�,QGLDQ�FLWLHV�DOORZV�IRU�WKH�XVH�RI�RSHQ�DQG�VHPL�RSHQ�VSDFHV�IRU�LQWHUDFWLRQ��
JDWKHULQJV�DQG�RWKHU�VRFLDO�DFWLYLWLHV��&RUUHD���������&RUUHD�LGHQWLILHG�VSHFLILF�,QGLDQ�FRQGLWLRQV��
ZKLFK�DLG�VXVWDLQDELOLW\���7KH\�XVH�QDWXUDO�OLJKW�IRU�PRVW�SDUW�RI�WKH�GD\�DQG�YHU\�PLQLPDOO\�
FRQVWUXFWLRQ��ZKLFK�UHGXFHV�HPERGLHG�HQHUJ\��+H�KDV�LGHQWLILHG��&RUUHD��������IRXU�PDMRU�
HOHPHQWV�DV���
�

���,QWHUQDO�SULYDWH�VSDFHV�
���$UHD�RI�LQPDWH�FRQWDFW��WKH�IURQW�GRRU�VWHS��
���1HLJKERXUKRRG�PHHWLQJ�SODFHV�
���3ULQFLSDO�XUEDQ�DUHD��
�

,Q�D�WUDGLWLRQDO�,QGLDQ�FRQWH[W��WKHVH�VSDFHV�ZLOO�DOZD\V�KDYH�YHU\�KLJK�XVDELOLW\�FRHIILFLHQWV�GXH�
WR�WKH�QDWXUH�DQG�ZD\�WKHVH�VSDFHV�DUH�XVHG��&RUUHD���������7KRXJK�WKH�QRWLRQ�RI�WKUHVKROG�LV�D�
WKHRUHWLFDO�FRQVWUXFW�XVHG�LQ�VRFLRORJ\��DQWKURSRORJ\��DQG�DUFKLWHFWXUH��SULPDULO\�LQ�D�ZHVWHUQ�
FRQWH[W���,W�LV�QRQH�WKH�OHVV�UHOHYDQW�LQ�LQWHUURJDWLQJ�PRGHUQ�XUEDQ�FRQGLWLRQV�LQ�,QGLD��
�
7KH�UHVHDUFK�LV�WKXV�IRFXVVHG�WR�WKHVH�ERXQGDU\�FRQGLWLRQV�DV�WKH\�PD\�UHIOHFW�IXQGDPHQWDO�
FKDQJHV�VLQFH�&RUUHD¶V�ZULWLQJ�DERXW�WKUHVKROG��$OWKRXJK�UHOHYDQW�LQ�������VXFK�KDV�EHHQ�WKH�
FKDQJH�LQ�VRFLHW\�WKDW�D�YLUWXRXV�OLQN�EHWZHHQ�EXLOGLQJ�IRUP��ELRFOLPDWLF�UHVSRQVH�DQG�VRFLDO�
VWUXFWXUHV�LQ�WKH�KRXVHKROG�PD\�EH�EURNHQ��:H�WKHUHIRUH�H[DPLQH�ZKHWKHU�FRQWHPSRUDU\�
H[SHFWDWLRQV�UHJDUGLQJ�VHFXULW\�DQG�SULYDF\�KDYH�DQ\WKLQJ�WR�RIIHU�VXVWDLQDEOH�GHVLJQ�VWUDWHJLHV�
DQG�LI�DQ\�RI�WKH�PRUH�WUDGLWLRQDO�DSSURDFKHV�WR�WKUHVKROG�DQG�IRUP�FDQ�EH�LQFRUSRUDWHG�LQ�WKH�
GHVLJQ�RI�QHZ�KRXVLQJ����
�

0RGHOV�DQG�VLPXODWLRQ�DQDO\VLV���
�
:H�DLP�WR�XVH�WKH�REVHUYDWLRQV�DQG�FRQFOXVLRQV�RI�WKH�HDUOLHU�UHVHDUFK�DQG�ILHOG�ZRUN�WR�LGHQWLI\�
WKH�QHHGV�DQG�ZDQWV�RI�PLGGOH�FODVV�KRPH�RZQHUV���6WUXFWXUHG�LQWHUYLHZV�DQG�VXUYH\V�FOHDUO\�
LQGLFDWHG�WKH�FRQFHUQV�IRU�VHFXULW\�DQG�QRWLRQV�RI�SURWHFWLQJ�RQH¶V�ERXQGDU\��FRXSOHG�ZLWK�WKH�
QHHG�IRU�SULYDF\��DQG�WKH�XVH�RI�IRUP�DQG�IDoDGH�WR�SURYLGH�YLVXDO�FXHV�LQ�H[SUHVVLQJ�ZHDOWK�DQG�
DVSLUDWLRQ��6DWLVK�HW�DO���������*OHQGLQQLQJ����������
�
7KH�XQGHUVWDQGLQJ�RI�WKH�ILHOG�ZRUN�LV�WULDQJXODWHG�ZLWK�OLWHUDWXUH�VWXGLHV�DQG�WKH�RXWFRPHV�
UHODWHG�WR�ERXQGDU\�FRQGLWLRQV�DUH�XVHG�WR�SURGXFH�GLIIHUHQW�FRPSXWHU�PRGHOV��UHSUHVHQWLQJ�
DOWHUQDWLYHV�IRU�PDMRU�HOHPHQWV��D�VXVWDLQDELOLW\�DJHQGD�DQG�PLGGOH�FODVV�DVSLUDWLRQV��)HHGEDFN�
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IURP�DUFKLWHFW��EXLOGHU��DQG�KRPH�RZQHU�LV�XVHG�WR�GHILQH�WKHVH�PRGHOV�WKDW�DUH�WKHQ�UHODWHG�WR�
VXVWDLQDEOH�YDOXHV���
�
7KH�ILHOG�ZRUN�ZDV�FRPELQHG�ZLWK�LQWHQVLYH�OLWHUDWXUH�UHYLHZV�RI�ERWK�FRQWHPSRUDU\�,QGLDQ�
EXLOGLQJ�W\SRORJLHV��08'$��������6KLUOH\��������$QQDSXUQD��������7LZDUL��������DQG�UHVHDUFK�
RQ�ERXQGDU\��WKUHVKROG�DQG�ERUGHU�WKDW�KHOS�H[SODLQ�FRQWHPSRUDU\�SUHRFFXSDWLRQV�ZLWK�VHFXULW\�
DQG�GHIHQVLEOH�VSDFH��%ODLVVH��������*HRUJHV��������*HRUJHV��������5DVKLG��������6X]DQQH�DQG�
/HQQDUG���������)URP�WKLV�D�VHULHV�RI�IRXU�WHVW�PRGHOV�ZHUH�JHQHUDWHG�IRU�VWXG\�LQ�UHVSHFW�WR�ERWK�
SUHGLFWLYH�TXDQWLWDWLYH�SHUIRUPDQFH�DQG�DV�D�EDVLV�IRU�UHYLVLWLQJ�WKH�ILHOGZRUN��7KH�PRGHOV�ZHUH�
RUJDQLVHG�WR�WHVW�KRXVLQJ�PDUNHW�VWDNHKROGHUV¶�UHVSRQVHV�WR�D�UDQJH�RI�VXVWDLQDEOH�FULWHULD��$W�RQH�
H[WHQW�D�WUDGLWLRQDO�ELRFOLPDWLF�VROXWLRQ�WKDW�UHIOHFWV�SDVW�PRGHOV�RI�FRPPXQDO�OLYLQJ�DQG�DW�WKH�
RWKHU�H[WHQW��D�PRGHO�UHSUHVHQWDWLYH�RI�FXUUHQW�SULYDWH�VHFWRU�PLGGOH�FODVV�KRXVLQJ�ZHUH�
FRQVWUXFWHG��$�IXUWKHU�WZR�PRGHOV�EHWZHHQ�WKHVH�H[WUHPHV�ZHUH�GHVLJQHG�SULPDULO\�WR�JHW�D�ILQHU�
XQGHUVWDQGLQJ�RI�WKH�H[DFW�OHYHOV�RI�SULYDF\�DQG�VRFLDO�LQWHUDFWLRQ�WKDW�PLJKW�EH�HPEUDFHG�E\�
SRWHQWLDO�VWDNHKROGHUV��)LJXUH������
�
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7KH�PRGHO�SUHSDUHG�UHIOHFWLQJ�WKH�SUHYDLOLQJ�W\SRORJ\��PRGHO�����KDV�DQ�DSSUR[LPDWHO\���IHHW�
KLJK�FRPSRXQG�EHWZHHQ�QHLJKERXULQJ�SORWV��7KH�IURQW�DQG�UHDU�RI�WKH�SORW�KDV�D�PLQLPXP�VHW�
EDFN�RI���PHWHU�RU�DV�UHTXLUHG�E\�WKH�%'$�UHJXODWLRQV��7KH�DVSLULQJ�RQH��PRGHO�����KDV�D�YHU\�
KLJK�FRPSRXQG�WKDW�LQVXODWHV�LW�IURP�H[WHUQDO�ZRUOG�DQG�H[WHQVLYH�XVH�RI�LPSRUWHG�PDWHULDO�DQG�
RVWHQWDWLRXV�ILQLVKHV�DQG�YHU\�ZLGH�RSHQLQJV��7KH�HDUOLHU�$JUDKDUD�W\SRORJLHV��PRGHO�����LV�WKH�
HDUO\�W\SRORJ\�ZLWK�D�UDLVHG�SODWIRUP�LQ�WKH�IURQW�ZLWK�VPDOO�RSHQLQJV�DQG�XVH�RI�ORFDOO\�DYDLODEOH�
PDWHULDO��RYHUORRNLQJ�WKH�VWUHHW��)LQDOO\�EDVHG�RQ�WKH�IHHGEDFN�IURP�WKH�ILUVW�ILHOG�ZRUN��D�
FRPELQDWLRQ�RI�FOLPDWH�UHVSRQVLYH�DQG�DVSLUDWLRQDO�W\SRORJ\��PRGHO����ZDV�GHYHORSHG��)LJXUH������
�
7KH�PRGHOV�ZHUH�JHQHUDWHG�ZLWK�VLPLODU�FRQILJXUDWLRQ�LQ�WHUPV�RI�EXLOW�XS�DUHD��QXPEHU�RI�URRPV��
VL]H�RI�WKH�SORW�DQG�SURYLVLRQ�IRU�PLQLPXP�OLJKW�DQG�YHQWLODWLRQ��7R�IRFXV�WKH�UHVHDUFK�PRUH�RQ�
WKH�ERXQGDU\�FRQGLWLRQV��DOO�RWKHU�FRPSRQHQWV�VXFK�DV�FRQVWUXFWLRQDO�V\VWHPV�DQG�VSDWLDO�
SODQQLQJ�ZHUH�NHSW�DV�FRQVWDQWV��(DFK�RSWLRQ�ZDV�WKHQ�PRGHOOHG�ILUVW�LQ�*RRJOH�6NHWFK�8S�WKHQ�
H[SRUWHG�LQWR�HQYLURQPHQWDO�VLPXODWLRQ�SDFNDJH��,QWHJUDWHG�(QYLURQPHQWDO�6\VWHPV��,(6���WR�
SUHGLFW�HQHUJ\�FRQVXPSWLRQ�DQG�FDUERQ�HPLVVLRQV��/RQJLWXGH�DQG�ODWLWXGH�ZHUH�VSHFLILHG�IRU�
0\VRUH�XVLQJ�KRXUO\�FOLPDWH�GDWD�IURP�%DQJDORUH��WKH�QHDUHVW�FLW\�WR�WKH�VWXG\�DUHD��
�
%HIRUH�WHVWLQJ�VWDNHKROGHUV¶�UHVSRQVHV�WR�WKH�PRGHOV�IRU��WKH�PRGHOV�ZHUH�YDOLGDWHG�IRU�WKHLU�
SUHGLFWLYH�TXDQWLWDWLYH�SHUIRUPDQFH�E\�VLPXODWLQJ�WKHP�XVLQJ�HQYLURQPHQWDO�GHVLJQ�VRIWZDUH��$Q�
DGYDQFHG�VLPXODWLRQ�SDFNDJH��,QWHJUDWHG�(QYLURQPHQWDO�6ROXWLRQV��,(6���ZDV�XVHG�LQ�WKLV�
UHVHDUFK��,(6�XVHV�FOLPDWLF�GDWD�DQG�VXSSRUWV�D�UDQJH�RI�DQDO\WLFDO�WRROV�IRU�OLJKWLQJ��WKHUPDO�
FRPIRUW�DQG�UHVXOWDQW�HQHUJ\�FRQVXPSWLRQ�DQG�FDUERQ�HPLVVLRQ��7R�SUHGLFW�HQHUJ\�FRQVXPSWLRQ�
DQG�FDUERQ�HPLVVLRQV��ORQJLWXGH�DQG�ODWLWXGH�ZHUH�VSHFLILHG�IRU�0\VRUH�XVLQJ�FOLPDWH�GDWD�IURP�
%DQJDORUH��WKH�QHDUHVW�FLW\�WR�WKH�VWXG\�DUHD���
�
7KH�UHVXOWV�RI�WKH�VLPXODWLRQ�IRU�HDFK�RI�WKH�IRXU�PRGHOV�DUH�VKRZQ�LQ�)LJXUHV������DQG���LQ�
UHVSHFW�RI�FRQGXFWLYH�KHDW�JDLQ��FRROLQJ�ORDG��SHDN�HQHUJ\�GHPDQG�DQG�FDUERQ�HPLVVLRQV�IRU�D�
UHSUHVHQWDWLYH�GD\��0D\�����RQH�RI�WKH�KRWWHVW�GD\V�FKRVHQ�WR�DQDO\VH�WKH�KHDW�JDLQ�DQG�HQHUJ\�
FRQVXPSWLRQ�GXH�WR�FRROLQJ��7KH�IRFXV�RI�WKLV�UHVHDUFK�LV�WR�DFFHVV�WKH�LPSOLFDWLRQ�RI�YDULHG�
ERXQGDU\�FRQGLWLRQ�LQ�WHUPV�RI�FKDQJH�LQ�HQHUJ\�FRQVXPSWLRQ�DQG�UHVXOWDQW�FDUERQ�HPLVVLRQ��)RU�
WKH�VLPXODWLRQ�SXUSRVH��RQO\�WKHVH�ERXQGDU\�FRQGLWLRQV�RI�GLIIHUHQW�W\SRORJLHV�DUH�DOWHUHG�ZKLOH�
SURYLGLQJ�LQSXW�LQ�,(6��)RU�LQVWDQFH��WKH�LQWHUQDO�SDUDPHWHUV�OLNH�QXPEHU�RI�URRPV��QXPEHU�RI�
RFFXSDQWV��FRPIRUW�FRQGLWLRQ�H[SHFWHG�LQVLGH�WKH�KRXVH��PLQLPXP�OLJKW��DQG�YHQWLODWLRQ�GHVLUHG�LV�
NHSW�FRQVWDQW�DFURVV�DOO�WKH�PRGHOV��'HWDLOV�OLNH�VL]H�RI�WKH�RSHQLQJV�DQG�WKHLU�ORFDWLRQ�DUH�DOWHUHG�
DPRQJ�WKH�PRGHOV��6LPLODUO\��WKH�FRQVWUXFWLRQ�PDWHULDOV�DQG�LQWHUQDO�SDUWLWLRQV�DUH�NHSW�FRQVWDQW��
ZKHUHDV�WKH�H[WHUQDO�ILQLVK�HLWKHU�WKH�FODGGLQJ�RU�SODVWHULQJ�RU�XVH�RI�FRQVWUXFWLRQ�PDWHULDO�DV�
H[WHUQDO�IDEULF��DUH�DOWHUHG�DV�GHILQHG�LQ�HDFK�W\SRORJ\��)LQDOO\��WKH�ERXQGDU\�FRQGLWLRQ�DV�VKDUHG�
SDUW\�ZDOO��LQGHSHQGHQW�SORW�V\VWHP��IRXU�IHHW�FRPSRXQG�DQG�YHU\�KLJK�FRPSRXQG�ZLWK�KLJK�JDWH�
GHWDLOV�DUH�FRQVWUXFWHG�DQG�IHG�WR�,(6��
�
,(6�DOORZV�DOWHULQJ�WKH�LQSXW�RI�HDFK�W\SRORJ\�ZKLOH�UHWDLQLQJ�VRPH�RI�WKH�IHDWXUHV�DV�FRQVWDQW�
DFURVV�DOO�W\SRORJLHV��)XUWKHU��LW�DOORZV�FRPSDULVRQ�RI�VSHFLILF�SDUDPHWHU�DFURVV�W\SRORJLHV�GXULQJ�
RXWSXW��)RU�LQVWDQFH�ZH�FDQ�UXQ�WKH�PRGHOV�WR�VLPXODWH�RQO\�WKH�FRQGXFWLYH�KHDW�JDLQ��ZKHUH�WKH�
LQWHUQDO�WHPSHUDWXUH�ULVH�LV�GXH�RQO\�WR�KHDW�JDLQ�E\�FRQGXFWLRQ��6LPLODUO\��WKH�HQHUJ\�
FRQVXPSWLRQ�GXH�WR�FRROLQJ�ORDG��UHVXOWDQW�RI�EULQJLQJ�GRZQ�WKH�LQWHUQDO�WHPSHUDWXUH�WR�VHW�
FRPIRUW�FRQGLWLRQ�LV�DVVHVVHG��)LJXUH������DQG�����
�
�
�
�
�
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)LJXUH����&DUERQ�HPLVVLRQ�
�
�
7KH�RXWFRPH�FOHDUO\�LQGLFDWHV�KLJKHU�FRQGXFWLRQ�JDLQ��FRROLQJ�ORDG��HQHUJ\�FRQVXPSWLRQ�DQG�
UHVXOWDQW�FDUERQ�HPLVVLRQ�LQ�SORW�DQG�KLJK�JDWH�W\SRORJLHV�DQG�FRQVLVWHQWO\�ORZHVW�HQHUJ\�
FRQVXPSWLRQ�DQG�FDUERQ�HPLVVLRQ�LQ�WKH�-DJDOL�W\SRORJ\��
�
$�NH\�ILQGLQJ�LV�RQH�RI�LQFUHDVHG�HQHUJ\�FRQVXPSWLRQ�LQ�PRGHO���UHSUHVHQWLQJ�WKH�DVSLUDWLRQDO�
PRGHO��,W�XVHV�QHDUO\�����PRUH�HQHUJ\�WKDQ�PRGHO����WKH�-DJDOL�W\SRORJ\���6LPLODUO\��WKHUH�DUH�
GLIIHUHQFHV�LQ�WKH�SHUIRUPDQFH�RI�RWKHU�PRGHOV��IRU�LQVWDQFH��LQ�WKH�FDVH�RI�HQHUJ\�FRQVXPSWLRQ��
WKH�KLJK�FRPSRXQG�W\SRORJ\��PRGHO����UHTXLUHV�QHDUO\������RI�PRUH�FRROLQJ�ORDG�FRPSDUHG�WR�D�
-DJDOL�KRXVH�W\SRORJ\��PRGHO�����$QG�HYHQ�WKLV�ZLOO�LQFUHDVH�WKH�FRQGXFWLRQ�JDLQ�E\�QHDUO\������
$OO�WKH�UHVXOWV�DUH�WDEXODWHG�DQG�FRPSDUHG�LQ�)LJXUH�����
�

�
)LJXUH����

�
)LJXUH����

�
)LJXUH����(QHUJ\�FRQVXPSWLRQ�� )LJXUH����&RQGXFWLRQ�KHDW�JDLQ��

�

�
�
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7KH�VLPXODWLRQ�RXWSXW�GHPRQVWUDWHV�WKDW�FKDQJHG�ERXQGDU\�FRQGLWLRQV�KDYH�LPSOLFDWLRQV�IRU�
HQHUJ\�FRQVXPSWLRQ�DQG�UHVXOWDQW�FDUERQ�HPLVVLRQ��7KH\�DOVR�YDOLGDWH�WKH�K\SRWKHVLV�ZKLOH�
GHYHORSLQJ�PRGHOV�WKDW�H[SORUH�GLIIHUHQW�ERXQGDU\�FRQGLWLRQV��)LJXUH���DQG�����,W�DOVR�FOHDUO\�
SRLQWV�WR�D�GLUHFW�UHODWLRQ�EHWZHHQ�SHRSOHV¶�FKDQJHG�SUHIHUHQFHV�DQG�DVSLUDWLRQV�DQG�WKHLU�
LPSOLFDWLRQV�IRU�HQHUJ\�FRQVXPSWLRQ�DQG�FDUERQ�HPLVVLRQ����
�
)LHOG�:RUN��
�
7KH�PDLQ�REMHFWLYH�RI�DFKLHYLQJ�VXVWDLQDEOH�VWUDWHJLHV�ZLWKLQ�WKH�H[LVWLQJ�PLGGOH�FODVV�SDUDGLJP�
LV�DFKLHYHG�E\�FRQWH[WXDOLVLQJ�WKH�EURDG�WHUP�RI�VXVWDLQDELOLW\�WR�0\VRUH�FRQGLWLRQ�RQ�RQH�KDQG�
DQG�UHIOHFWLQJ�WKH�DFFHSWDELOLW\�RI�PLGGOH�FODVV�KRPH�RZQHUV¶�SUHIHUHQFHV�DQG�DFFHSWDELOLW\�RQ�
WKH�RWKHU��7KH�PRGHOV�SUHSDUHG�DQG�VLPXODWLRQV�FDUULHG�RXW�UHIOHFW�WKH�ORFDO�VXVWDLQDELOLW\�DJHQGD�
DQG�GLIIHUHQW�OHYHOV�RI�VXVWDLQDELOLW\�ZLWK�VSHFLILF�UHIHUHQFH�WR�ERXQGDU\�FRQGLWLRQ��)XUWKHU�ILHOG�
ZRUN�ORRNHG�WKH�DVSLUDWLRQV�RI�WKH�PLGGOH�FODVV�SHRSOH�DQG�WKHLU�ZLOOLQJQHVV�WR�DOLJQ�WRZDUGV�
PRUH�VXVWDLQDEOH�IHDWXUHV���
�
:LWK�WKH�VHULHV�RI�VFHQDULR�PRGHOV�FRPSOHWH��D�VHFRQG�VHULHV�RI�ILHOG�ZRUN�ZDV�FDUULHG�RXW�GXULQJ�
)HE�±�$SULO�������+HUH�WKH�UHVHDUFK�LV�PRUH�IRFXVHG�RQ�WHVWLQJ�WKH�DFFHSWDELOLW\�DQG�SUHIHUHQFHV�
RI�KRPH�RZQHUV�E\�GUDZLQJ�RQ�WKHLU�IHHGEDFN�WR�WKHVH�SUH�GHILQHG�PRGHOV��7KH�PRGHOV�ZHUH�
WHVWHG�ZLWK�KRPH�RZQHUV�E\�VHPL�VWUXFWXUHG�LQWHUYLHZ�DQG�ZLWK�NH\�VWDNHKROGHUV�LQ�WKH�GHVLJQ�
DQG�SURFXUHPHQW�SURFHVV��7R�DQDO\VH�WKH�LVVXHV�UHIOHFWHG�LQ�WUDQVLWLRQ�VSDFHV��HOHPHQWV�
UHSUHVHQWLQJ�PLGGOH�FODVV�DVSLUDWLRQV�DQG�WKH�VXVWDLQDELOLW\�DJHQGD�ZHUH�LGHQWLILHG��QDPHO\��
9ROXPH��(QWUDQFH��2SHQLQJ��6HFXULW\��,QWHUDFWLRQ�DQG�6NLQ���
�
7R�HOLFLW�SUHIHUHQFHV�DQG�ORJ�WKH�FKRLFHV�RI�SHRSOH��DUFKLWHFWV�DQG�EXLOGHUV��D�µPXOWL�VRUWLQJ�WDVN¶�
PHWKRGRORJ\�ZDV�IROORZHG��$V�*URDW��������KDV�DUJXHG��LW�LV�SRVVLEOH�IRU�WKH�SDUWLFLSDQWV�HLWKHU�
WR�VRUW�UHSUHVHQWDWLRQV�RI�EXLOGLQJV�WKH\�KDG�H[SHULHQFHG�GLUHFWO\�RU�SLFWXUHV�WKDW�IXQFWLRQHG�DV�
VLPXODWLRQV�RI�WKH�UHDO�HQYLURQPHQWV��7KH�PRGHOV�DUH�GHFRQVWUXFWHG�WR�KLJKOLJKW�WKH�HOHPHQW�RI�
LQYHVWLJDWLRQ��IRU�LQVWDQFH��ZKLOH�DVNLQJ�SHRSOH�DERXW�WKHLU�SULRULWLHV�DERXW�RSHQLQJV���ZLQGRZ�
VL]H�DQG�ORFDWLRQ��YLHZV�VKRZLQJ�GLIIHUHQW�ZLQGRZ�FRQGLWLRQV�ZHUH�GHULYHG�IURP�WKH�EDVLF�
PRGHOV�DQG�SUHSDUHG�VR�WKDW�WKH�SDUWLFLSDQWV�FRXOG�UHIOHFW�SXUHO\�RQ�WKH�FRQFHUQHG�LVVXH�DQG�QRW�
EH�GLVWUDFWHG�E\�RWKHU�HOHPHQWV�LQ�WKH�LPDJHV��
�
7KLV�WHFKQLTXH�LV�YHU\�KHOSIXO�LQ�WKLV�W\SH�RI�VWXG\�DV�UHVSRQGHQWV�DUH�DVNHG�WR�SODFH�WKH�FDUGV�
IURP�PRVW�DFFHSWDEOH�WR�OHDVW�DFFHSWDEOH��2QFH�QRWHG��WKH\�DUH�JLYHQ�D�EULHILQJ�DERXW�VXVWDLQDEOH�
LVVXHV�LQ�KRXVLQJ�DQG�KRZ�HDFK�PRGHO�DQG�W\SRORJ\�UHIOHFWV�GLIIHUHQW�HQHUJ\�DQG�FDUERQ�
IRRWSULQWV��6WDNHKROGHUV�DUH�DVNHG�WR�SODFH�WKH�FDUGV�DJDLQ�LQ�WKH�OLJKW�RI�WKHLU�XQGHUVWDQGLQJ�RI�
WKH�VXVWDLQDEOH�LPSOLFDWLRQV�RI�WKHLU�FKRLFHV��7KHLU�SUHIHUHQFHV�DUH�QRWHG�DQG�WKH�LPSOLFDWLRQV�RI�
DQ\�FKDQJH�LQ�WKH�UHVSRQGHQWV¶�FKRLFHV�DUH�DVFHUWDLQHG��
�
7KLV�PXOWL�VRUWLQJ�SURFHVV�ZDV�YDOLGDWHG�WKURXJK�D�VHPL�VWUXFWXUHG�LQWHUYLHZ��$SDUW�IURP�QRWLQJ�
WKHLU�SUHIHUHQFHV��WKH�SURFHVV�ZDV�UHFRUGHG�DQG�LQWHUYLHZHHV�ZHUH�LQIRUPDOO\�TXHVWLRQHG�DV�WR�
WKHLU�GHFLVLRQV���

)LHOG�ZRUN�DQDO\VLV��'LVFXVVLRQ�
7KH�RXWFRPH�RI�WKLV�VHFRQG�VWDJH�RI�ILHOG�ZRUN�DGGUHVVHV�LVVXHV�LQFOXGLQJ�VRFLDO�DQG�FXOWXUDO�
YDOXHV�DQG�SHUFHSWLRQ�RI�NH\�VWDNHKROGHUV�WRZDUGV�PLGGOH�LQFRPH�VXVWDLQDEOH�KRXVLQJ��7KH�VWXG\�
FDQ�EH�EURDGO\�DGGUHVVHG�DW�WZR�OHYHOV��ILUVWO\��LW�GHFRQVWUXFWV�KRZ�YDULRXV�VWDNHKROGHUV�SHUFHLYH�
ERXQGDU\�DQG�WKUHVKROG�LQ�KRXVLQJ��7KH�LQWHUYLHZ�DQG�VXUYH\�DVVHVVHV�WKH�FKRLFHV�DQG�SUHIHUHQFH�
RI�D�SDUWLFXODU�WRSRORJ\�EDVHG�RQ�LVVXHV�OLNH��VHFXULW\��PDWHULDO��LQWHUDFWLRQ�HWF��WKHLU�FKRLFH�RI�

The Asian Conference on Sustainability, Energy & the Environment 
Official Conference Proceedings 2012 Osaka, Japan

24



PRVW�SUHIHUUHG�DQG�OHDVW�SUHIHUUHG�DUH�IXUWKHU�WULDQJXODWHG�ZLWK�WKH�GLVFXVVLRQ�GXULQJ�WKH�SURFHVV�
DERXW�WKH�UDWLRQDOH�EHKLQG�WKHLU�FKRLFHV�DQG�ZK\�WKH\�WKLQN�WKHLU�FKRLFH�LV�DSSURSULDWH���
�
$W�VHFRQG�OHYHO��WKH�VWXG\�DQDO\VHV�KRZ�WKH�SHRSOHV¶�SHUFHSWLRQ�FKDQJHV�ZLWK�DZDUHQHVV��7KH�
KRXVH�RZQHUV�DUH�DVNHG�ILUVW�WR�SULRULWLVH�WKHLU�SUHIHUHQFHV��/DWHU�DIWHU�EHLQJ�JLYHQ�LQIRUPDWLRQ�RQ�
LVVXHV�UHODWLQJ�WR�FOLPDWH�FKDQJH�DQG�VXVWDLQDEOH�KRXVLQJ��WKH\�DUH�DVNHG�WR�DJDLQ�SODFH�WKHLU�
SUHIHUHQFHV��)HHGEDFN�IURP�VWDNHKROGHUV��DUFKLWHFWV��EXLOGHUV��FRQWUDFWRUV�DQG�KRPH�RZQHUV�DUH�
DQDO\VHG�IRU�HDFK�HOHPHQW�LGHQWLILHG�QDPHO\��9ROXPH��(QWUDQFH��2SHQLQJ��6HFXULW\��,QWHUDFWLRQ�
DQG�0DWHULDOV��7KRXJK�WKHUH�LV�D�FOHDU�GHSDUWXUH�IURP�WKH�VXVWDLQDEOH�ERXQGDU\�FRQGLWLRQ��WKH�
RXWFRPH�FOHDUO\�UHIOHFWV�YDULHG�SUHIHUHQFHV�DPRQJ�GLIIHUHQW�HOHPHQWV�LGHQWLILHG��7R�VXPPDULHV�
WKH�ILHOG�ZRUN�UHVXOWV��WZR�UHSUHVHQWDWLYH�RXWFRPHV��9ROXPH�DQG�2SHQLQJ��DUH�GLVFXVVHG�EHORZ��
�
9ROXPH�
�
,Q�WKH�FDVH�RI�GLIIHUHQW�9ROXPH�RSWLRQV��VWDNHKROGHUV�VWURQJO\�IHHO�WKDW�WKH�SUHYDLOLQJ�SORW�
W\SRORJ\�LV�PRVW�GHVLUDEOH�IROORZHG�E\�KLJK�JDWH�W\SRORJ\�SUHIHUUHG�E\�PRUH�WKDQ�����RI�KRPH�
RZQHUV��7KH�PRVW�VXVWDLQDEOH��-DJDOL�W\SRORJ\�LV�WKH�OHDVW�SUHIHUUHG�RSWLRQ��)LJXUH������$FFRUGLQJ�
WR�DQ�DUFKLWHFW�LQWHUYLHZHG��³3ULYDF\��GXVW��YLEUDWLRQV�GXH�WR�YHKLFOH�PRYHPHQW��IRUFHV�SHRSOH�WR�
EXLOG�KRXVH�DZD\�IURP�URDG´��UHVSRQGHQW�QR������LQWHUYLHZHG�RQ����0DUFK��������2QH�EXLOGHU�
IHOW�WKDW�SULYDF\�LV�D�PDMRU�FRQFHUQ�DQG�SHRSOH�ZRXOG�QRW�SUHIHU�WR�EXLOG�³WKHLU�KRXVH�RQ�WKH�VWUHHW�
ZLWKRXW�SULYDF\´��UHVSRQGHQW�QR������LQWHUYLHZHG�RQ����0DUFK��������:KHQ�WKHLU�DWWHQWLRQ�ZDV�
GUDZQ�WR�ZHOO�HVWDEOLVKHG�-DJDOL�W\SRORJ\��WKH\�IHHO�WKHUH�LV�FOHDU�GHILFLW�RI�WUXVW�DPRQJ�
QHLJKERXUV�ZKLFK�LV�FUXFLDO�IRU�VRFLDO���FRPPXQLW\�OLYLQJ��UHVSRQGHQW�QR�����LQWHUYLHZHG�RQ����
0DUFK��������7KHLU�VWURQJ�SUHIHUHQFHV�DUH�HYLGHQW�ZKLOH�DQDO\VLQJ�WKHLU�SUHIHUHQFHV�DIWHU�
SURYLGLQJ�WKH�LQIRUPDWLRQ�UHJDUGLQJ�VXVWDLQDEOH�FRQFHUQV��+RPH�RZQHUV¶�UHYLVHG�SUHIHUHQFHV�
FOHDUO\�UHIOHFW�PDUJLQDO�GHFUHDVH�LQ�WKH�KLJK�JDWH�W\SRORJ\��ZKLFK�LV�UHIOHFWLYH�RI�PDQ\�
XQVXVWDLQDEOH�IHDWXUHV�DQG�OHVV�WKDQ������LQFUHDVH�LQ�WKH�SUHIHUHQFHV�IRU�-DJDOL�W\SRORJ\��)LJXUH�
�����6LPLODU�WUHQG�FDQ�EH�REVHUYHG�DPRQJ�RWKHU�HOHPHQWV�OLNH��(QWUDQFH��DQG�6HFXULW\��

�
�

�
2SHQLQJ�
�
,Q�WKH�FDVH�RI�GLIIHUHQW�RSHQLQJ�RSWLRQV��VWDNHKROGHUV�DUH�GLYLGHG�DPRQJ�WKH�ZLGH��VPDOO�DQG�
LQZDUG�RSHQLQJV��/HVV�WKDQ�����RI�KRPH�RZQHUV�SUHIHU�RSHQLQJ�WRZDUGV�VKDUHG�DUHDV��)LJXUH�
�����$FFRUGLQJ�WR�RQH�DUFKLWHFW��FKDQJHG�VRFLDO�QHWZRUN�DQG�SULRULWLHV�PDNHV�WKLV�D�OHDVW�IHDVLEOH�
W\SRORJ\��UHVSRQGHQW�QR�����LQWHUYLHZHG�RQ����0DUFK��������2QH�EXLOGHU�SRVHG�D�PRUH�SUDFWLFDO�
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FRQFHUQ�RI�IOH[LEOH�GHVLJQ�DQG�VSDWLDO�RUJDQL]DWLRQ�PHDQV�WKHVH�WZR�RU�IRXU�RZQHUV�ZLOO�KDYH�
WKHLU�RZQ�SODQV�DQG�PD\�QRW�PDWFK��XQOHVV�EXLOW�WRJHWKHU�DQG�DOO�EX\�LQWR�LW��UHVSRQGHQW�QR������
LQWHUYLHZHG�RQ����0DUFK��������7KH�FRQFHUQ�DQG�DFFHSWDELOLW\�RI�WKH�KRPH�RZQHUV�DUH�HYLGHQW��
ZKLOH�WKHLU�SUHIHUHQFH�IRU�WKH�ZLGH�RSHQLQJV�DUH�UHGXFHG�WR�OHVV�WKDQ������WKHLU�SUHIHUHQFH�IRU�
VPDOO�RSHQLQJ�LV�LQFUHDVHG�E\������)LJXUH�������6LPLODU�WUHQGV�FDQ�EH�IRXQG�LQ�FDVH�RI�0DWHULDO�
FKRLFHV�DV�ZHOO���
�

�
�
$QDO\VLV�RI�WKHVH�UHSUHVHQWDWLYH�HOHPHQWV�UHIOHFWV�WKH�FRQFHUQV�DQG�DVSLUDWLRQV�RI�WKH�PLGGOH�FODVV�
KRPH�RZQHUV�DQG�DOVR�GHPRQVWUDWHV�YDULDWLRQ�LQ�WKHLU�SUHIHUHQFHV�DPRQJ�GLIIHUHQW�HOHPHQWV��7KH�
XQGHUVWDQGLQJ�RI�KRPH�RZQHUV¶�SHUFHSWLRQV�DQG�H[SHFWDWLRQV�HQDEOHV�RQH�WR�SURGXFH�VXVWDLQDEOH�
VWUDWHJLHV�ZKLFK�ZRUN�ZLWKLQ�DQ�H[LVWLQJ�PLGGOH�FODVV�SDUDGLJP��7KH�RXWFRPH�RI�WKH�ILHOG�ZRUN�
FRXOG�EH�VXPPDULVHG�EDVHG�RQ�WKH�OHYHO�RI�DFFHSWDQFH�RI�VXVWDLQDEOH�PRGHOV�DQG�SUREDELOLW\�RI�
DOLJQLQJ�WRZDUGV�6XVWDLQDEOH�+RXVLQJ��7DEOH������
�
�

�

�

�

�

�
�

�
7DEOH����6XPPDU\�RI�ILHOG�ZRUN�RXWFRPH�
�
&KRLFHV�DQG�SUHIHUHQFHV�FOHDUO\�UHSUHVHQW�WKH�DUHD�LQ�ZKLFK�ZH�FDQ�H[SHFW�SHRSOH�WR�VXSSRUW�DQG�
DGDSW�WR�VXVWDLQDEOH�IHDWXUHV��7KH�IHHGEDFN�FDQ�EH�FODVVLILHG�LQ�WR�WKUHH�W\SHV��)LUVW�WKH�HOHPHQWV�
ZKLFK�SHRSOH�DUH�UHDG\�WR�FKDQJH�WKHLU�SUHIHUHQFHV�IRU�WKH�FDXVH�RI�VXVWDLQDELOLW\��LQ�WKLV�ZH�FDQ�
HDVLO\�ILQG�WKH�PDWHULDOV��VNLQ�DQG�RSHQLQJV�DV�WZR�DVSHFWV�ZKLFK�SHRSOH�DUH�UHDG\�WR�DOLJQ�
WRZDUGV�D�VXVWDLQDEOH�DJHQGD��7KHUH�DUH�FHUWDLQ�HOHPHQWV�IRU�ZKLFK�WKH\�GR�QRW�KDYH�YHU\�VWURQJ�
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Typology Models 
Figure 11. Opening 

Before
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)LHOG�:RUN�5HIOHFWLRQV�

��
OHYHO�RI�DFFHSWDQFH�RI�
VXVWDLQDEOH�PRGHOV�

SUREDELOLW\�RI�DOLJQLQJ�
WRZDUGV�6XVWDLQDEOH�
+RXVLQJ�

9ROXPH� /HDVW� 1HJDWLYH�
(QWUDQFH� /HDVW� 1HJDWLYH�
2SHQLQJV� 0RVW� 3RVLWLYH�
,QWHUDFWLRQ� 0RGHUDWH� 3HUKDSV�
6HFXULW\� /HDVW� 1HJDWLYH�
6NLQ� 0RVW� 3RVLWLYH�
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SUHIHUHQFHV�DQG�WR�VRPH�H[WHQW�DUH�UHDG\�WR�DOLJQ�WKHPVHOYHV��,Q�WKLV�FDVH�SHRSOH�PLJKW�FRQVLGHU�
VRPH�DGMXVWPHQW�EXW�DUH�QRW�UHDG\�WR�IRUWKULJKWO\�VXSSRUW�D�VXVWDLQDELOLW\�DJHQGD���
�
+RZHYHU�ZKHQ�LW�FRPHV�WR�LVVXHV�OLNH�VHFXULW\��SHRSOH�DUH�QRW�UHDG\�WR�FRPSURPLVH�DQG�ZRXOG�
QRW�EH�LQWHUHVWHG�LQ�VXVWDLQDELOLW\�LVVXHV�DQG�ZRXOG�QRW�FRPSURPLVH�RQ�WKHLU�SHUFHSWLRQ�RI�ZKDW�LV�
VDIH�DQG�VHFXUHG�IRU�WKHP��7KLV�VWXG\�KDV�EHHQ�YHU\�XVHIXO�LQ�GLVHQWDQJOLQJ�RQH�DUHD��WKH�
ERXQGDU\�FRQGLWLRQ�DQG�ORRN�DW�HDFK�HOHPHQW�VHSDUDWHO\�VR�DV�WR�LGHQWLI\�SHRSOH¶V�FKRLFHV�DQG�
SUHIHUHQFHV�UHVXOWLQJ�LQ�WKH�KRXVLQJ�W\SRORJ\�DQG�KHQFH�UHVXOWDQW�VXVWDLQDEOH�FRQFHUQV�UDWKHU�WKDQ�
EURDGO\�VXPPLQJ�XS�WKH�ERXQGDU\�FRQGLWLRQV�DV�XQVXVWDLQDEOH�LQ�SUHVHQW�FRQWH[W���
�
7KLV�VWXG\�LV�DOVR�KHOSIXO�LQ�LGHQWLI\LQJ�WKH�DUHDV�DQG�HOHPHQWV�ZKHUH�LW�LV�HDVLHU�WR�DFKLHYH�KLJKHU�
VXVWDLQDEOH�JRDOV�FRPSDUHG�WR�DUHDV�ZKHUH�WKHUH�ZLOO�EH�KLJKHU�UHVLVWDQFH�WR�FKDQJH��5HYLVLQJ�WKH�
PRGHO�WR�VXLW�ERWK�SHRSOHV¶�FKRLFHV�DQG�VXVWDLQDEOH�DJHQGD�IXUWKHU�WHVWV�WKLV��3HRSOHV¶�FKRLFHV�DQG�
SUHIHUHQFHV��FROOHFWHG�E\�VRFLDO�PHWKRGV��DUH�IHG�LQWR�WKH�,(6�VLPXODWLRQ�PRGHO�WR�DQDO\VH�WKH�
GLIIHUHQFH�LQ�WKH�SURFHVV�RI�VXVWDLQDEOH�KRXVLQJ��7R�WHVW�WKLV�RQH�PRGHO�LV�DOWHUHG�WR�KDYH�
RSWLPXP�VL]H�ZLQGRZV�ZKLFK�SHRSOH�ZRXOG�EH�UHDG\�WR�DOLJQ�ZLWK�WR�DFKLHYH�PRUH�VXVWDLQDEOH�
KRXVLQJ���
�

�
)LJXUH�����3RVW�ILHOG�ZRUN��(QHUJ\�FRQVXPSWLRQ�������)LJXUH�����3RVW�ILHOG�ZRUN��&DUERQ�HPLVVLRQ�
�
7KH�QHZ�,(6�VLPXODWLRQ�FKDUW�FOHDUO\�VKRZV�D�GURS�LQ�WKH�HQHUJ\�FRQVXPSWLRQ�RI������DQG�WKXV�D�
UHGXFWLRQ�LQ�FDUERQ�HPLVVLRQ��7KH�FKDQJHG�ZLQGRZ�SDUDPHWHU�KDV�DOVR�UHGXFHG�WKH�FRQGXFWLYH�
KHDW�JDLQ�E\��������7KH�UHVXOWV�FOHDUO\�VKRZ�WKDW��E\�FKDQJLQJ�WKH�HOHPHQWV�ZKLFK�SHRSOH�DUH�
UHDG\�WR�DOWHU��ZH�FDQ�UHGXFH�FDUERQ�HPLVVLRQ�E\�D�ILIWK��7KLV�LV�VLJQLILFDQW�EHFDXVH�LW�LV�XVHIXO�WR�
NQRZ�ZKHUH�ZH�FDQ�UHDOO\�WDUJHW�DQG�UHGXFH�HPLVVLRQV��
�

&RQFOXVLRQ�
7KH�VWXG\�XVLQJ�VXUYH\�ILHOG�ZRUN�DQG�PRGHO�VLPXODWLRQV�KDV�KLJKOLJKWHG�WKH�UHODWLYHO\�UHFHQW�
VKLIW�LQ�DWWLWXGHV�DQG�FXOWXUDO�YDOXHV�UHODWLQJ�WR�KRXVLQJ��IURP�DQ�LQKHUHQWO\�VXVWDLQDEOH�DSSURDFK�
ZKLFK�YDOXHG�VKDUHG�VSDFHV��ORFDO�PDWHULDOV�DQG�FRPPXQDO�DFWLYLWLHV��WR�RQH�ZKLFK�UHIOHFWV�D�
PRYH�WRZDUGV�D�WZHQWLHWK�FHQWXU\�ZHVWHUQ�DSSURDFK��RI�LQGLYLGXDOLVP��QXFOHDU�IDPLOLHV�DQG�
FRQVXPHU�GULYHQ�YDOXHV��7KH�VWXG\�DOVR�FOHDUO\�GHPRQVWUDWHV�WKDW�WKHUH�DUH�HOHPHQWV�OLNH�
PDWHULDOV�DQG�RSHQLQJV��ZKLFK�SHRSOH�DUH�ZLOOLQJ�WR�DOLJQ�WKHPVHOYHV�ZLWK�DQG�WKDW�WKHUH�DUH�
HOHPHQWV�OLNH�VHFXULW\��ZKLFK�WKH\�ZRXOG�QRW�FRPSURPLVH��7KHLU�LPPHGLDWH�FRQFHUQV�ZRXOG�EH�RI�
JUHDWHU�LPSRUWDQFH�WKDQ�WKH�JUHDWHU�LVVXHV�RI�FDUERQ�HPLVVLRQ�DQG�VXVWDLQDEOH�KRXVLQJ��
�
�
�
�
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7KH�SDUWLFXODU�SRLQWV�DUH�DV�IROORZV��
�
7KLV�VWXG\�KDV�H[SORUHG�WKH�SHRSOH¶V�DWWLWXGHV�DQG�WKHLU�LPSOLFDWLRQ�IRU�KRXVLQJ�LQ�,QGLD��
SDUWLFXODUO\�WKH�SHRSOH�RI�0\VRUH��7KHUH�DUH�KRZHYHU�VSHFLILF�IDFWRUV�ZKLFK�DUH�XQLTXH�WR�
0\VRUH��)RU�LQVWDQFH��IRU�DOWKRXJK�DVSLUDWLRQ�WR�RZQ�D�KRXVH�LV�DQ�,QGLDQ�SKHQRPHQD��PLGGOH�
FODVV�KRPH�RZQHUV�LQ�0\VRUH�DUH�SDUWLFXODUO\�GHVLURXV�RI�RZQLQJ�D�SORW�DQG�LGHQWLI\LQJ�WKHLU�RZQ�
WHUULWRU\���
�
7KRXJK�WKHUH�LV�D�FOHDU�PRYH�DZD\�IURP�VXVWDLQDEOH�OLYLQJ��WKH�YDOXHV�RI�SHRSOH�FDQ�EH�
UHFRJQLVHG�DV�EHLQJ�PRUH�WKDQ�����UHDG\�WR�FKDQJH�WKHLU�OLIH�VW\OH�WR�DOLJQ�WKHPVHOYHV�WRZDUGV�
PRUH�VXVWDLQDEOH�KRXVLQJ���
�
,Q�WKH�SURFHVV�RI�DFKLHYLQJ�PRUH�VXVWDLQDEOH�KRXVLQJ�WKHUH�DUH�IDFWRUV�OLNH�VHFXULW\�ZKHUH�WKH�
SHUFHSWLRQ�RI�WKH�RZQHUV�SOD\V�D�FUXFLDO�UROH��7KRXJK�KRPH�RZQHUV�DUH�V\PSDWKHWLF�WR�
VXVWDLQDEOH�FRQFHUQV��WKHLU�IHDU�DQG�SV\FKRORJLFDO�FRQFHUQV�ZLWK�UHJDUG�WR�VHFXULW\�DQG�RWKHU�
LVVXHV�OLNH�XQRUJDQLVHG�H[WHULRU�VSDFHV��VWUD\�DQLPDOV�DQG�SHUFHLYHG�ODFN�RI�PRUDO�YDOXHV�LQ�
VRFLHW\�KDV�SURPSWHG�WKH�PLGGOH�FODVV�KRPH�RZQHUV�WR�GHILQH��LGHQWLI\�WKHLU�WHUULWRU\��DQG�SURWHFW�
DQG�LQVXODWH�WKHLU�ERXQGDULHV��
�
)LQDOO\�WKH�UHYLVHG�,(6�VLPXODWLRQV�GHPRQVWUDWHV�WKDW�QHDUO\�����HQHUJ\�VDYLQJV�DQG�FDUERQ�
UHGXFWLRQ�FRXOG�EH�DFKLHYHG�ZLWKRXW�DOWHULQJ�SHRSOHV¶�SUHIHUHQFHV��)XUWKHU�UHGXFWLRQ�UHTXLUHV�
LQWHUYHQWLRQ�DW�KLJKHU�OHYHO��IRU�LQVWDQFH�WR�FKDQJH�WKH�HQWUDQFH�DQG�VHWEDFNV�QRZ�SUHYDOHQW��7R�
DFKLHYH�WKLV�UHJXODWLRQV�DQG�OHJLVODWLRQ�ZLOO�KDYH�WR�EH�UHZRUNHG��2Q�WKH�RWKHU�KDQG�FRQFHUQV�
DERXW�VHFXULW\�FDQ�RQO\�EH�DGGUHVVHG�DW�UHJLRQDO�DQG�SROLF\�OHYHOV���
�
:H�KDYH�WR�DFNQRZOHGJH�WKH�QHHG�IRU�SHRSOH�WR�H[SUHVV�DQG�DFFRPPRGDWH�WKHLU�GHVLUH�IRU�XSZDUG�
PRELOLW\�DJDLQVW�D�EDFNGURS�RI�FRPSOH[�FODVV�DQG�FDVWH�VWUXFWXUH�RQ�RQH�KDQG�DQG�FRQVXPHULVW�
GULYHQ�LQIOXHQFHV�RI�WKH�PHGLD�DQG�WKH�ZHVW���
�
,QGLD�KDV�LGHQWLILHG�+RXVLQJ�DV�RQH�RI�WKH�HLJKW�QDWLRQDO�PLVVLRQV�WR�UHGXFH�FDUERQ�HPLVVLRQ�DV�
SDUW�RI�LWV�FRPPLWPHQW�WR�UHGXFH�WKH�YXOQHUDELOLW\�RI�WKH�SHRSOH�WR�WKH�LPSDFWV�RI�FOLPDWH�
FKDQJH��1$3&&���������WKLV�ERWWRP�XS�DSSURDFK�WR�LGHQWLI\�WKH�VXVWDLQDEOH�VWUDWHJLHV�
DFNQRZOHGJLQJ�SHRSOH¶V�QHHGV�DQG�DVSLUDWLRQV�VKRXOG�EH�D�XVHIXO�FRQWULEXWLRQ�WR�DFKLHYLQJ�
FDUERQ�UHGXFWLRQ�DQG�VXVWDLQDEOH�KRXVLQJ��
�
�
�
�
5HIHUHQFHV�
�
$0((1��)��������Contemporary architecture and city form : the South Asian paradigm, 

0XPEDL��0DUJ�3XEOLFDWLRQV��
$11$3851$��6��������7KH�3ODQQLQJ�DQG�'HYHORSPHQW�RI�1HZ�%RPED\��Modern Asian 

Studies,��������������
%/$,66(��3��������7KH�,QVWLQFWLYH�6HQVH�RI�6SDFH�DQG�%RXQGDU\��Inside Outside�����������
%581'7/$1'��*��+��������Our common future / World Commission on Environment and 

Development��2[IRUG���2[IRUG�8QLYHUVLW\�3UHVV��������
&,7%��������'Asha mandir' housing scheme���������0\VRUH��&LW\�LPSURYHPHQW�WUXVW�ERDUG��
&255($��&��������8UEDQ�KRXVLQJ�LQ�WKH�WKLUG�ZRUOG��5ROH�RI�WKH�$UFKLWHFW��In:�5(1$7$�

+2/2'��'��5���HG���Architecture and Community.�1HZ�<RUN��$SHUWXUH��
&255($��&��������6SDFH�DV�D�5HVRXUFH��Building and Environment,��������������
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)(51$1'(6��/������D��1DWLRQDOL]LQJ�µWKH�JOREDO¶�PHGLD�LPDJHV��FXOWXUDO�SROLWLFV�DQG�WKH�
PLGGOH�FODVV��,QGLD��Media, Culture & Society,��������������

)(51$1'(6��/������E��5HVWUXFWXULQJ�WKH�QHZ�PLGGOH�FODVV�LQ�/LEHUDOL]LQJ�,QGLD��Comparative 
studies of South Asia, Africa and Middle east,�������������

)(51$1'(6��/��������India's new middle class : democratic politics in an era of economic 
reform, 0LQQHDSROLV��0LQQ���8QLYHUVLW\�RI�0LQQHVRWD�3UHVV��

*(25*(6��7��������$�WRSRORJ\�RI�WKUHVKROGV��Home Cultures,������±�����
*(25*(6��7��������0DSSLQJ�WKH�WKUHVKROG��D�WKHRU\�RI�GHVLJQ�DQG�LQWHUIDFH��AA Files,�����������
*/(1',11,1*��6��������(GLWRULDO��Proceedings of the Institution of Civil Engineers, 

Engineering Sustainability,���������±�����
,.(*$0(��$��������5R\DOW\�LQ�&RORQLDO�DQG�3RVW�&RORQLDO�,QGLD���$�+LVWRULFDO�$QWKURSRORJ\�RI�

0\VRUH�IURP������WR�WKH�SUHVHQW��Ph.D. thesis 7KH�8QLYHUVLW\�RI�(GLQEXUJK��
,07,$=��$��	�+(/087��5��������Middle class values in India & Western Europe, 1HZ�'HOKL��

6RFLDO�6FLHQFH�3UHVV��
,66$5��7��3��������Mysore- the royal city, %DQJDORUH��0\�WHF�SURFHVV�3YW��/WG��
0$<(5��$��������%ULHILQJ��FRQWUDFWLRQ�DQG�FRQYHUJHQFH��Engineering Sustainability,����������

�����
08'$�������&RPSUHKHQVLYH�GHYHORSPHQW�SODQ�IRU�0\VRUH��7KH�0\VRUH�XUEDQ�GHYHORSPHQW�

DXWKRULW\��0\VRUH��
08'$�������6DUDZDWLSXUDP�/D\RXW��ZZZ�PXGDP\VRUH�RUJ��DFFHVVHG��������������7KH�0\VRUH�

XUEDQ�GHYHORSPHQW�DXWKRULW\��0\VRUH��
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