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PH.6 Continuity and Resilience as Tools for Regeneration

Abstract

7RGD\�FLWLHV�DUH�SDUWLFXODUO\�YXOQHUDEOH�WR�DQ\�NLQG�RI�SUHVVXUHV��7KH�LQFUHDVH�LQ�XUEDQ�
FRPSOH[LW\�UHTXLUHV�D�EHWWHU�XQGHUVWDQGLQJ�RI�SK\VLFDO�XUEDQL]DWLRQ��DQG�SDUDOOHOO\�D�VKLIW�
LQ�KRZ�FLWLHV�DUH� OLQNHG�WR�HQYLURQPHQWDO�G\QDPLFV�� 7DFNOLQJ� WKH�XUEDQ�FRPSOH[LW\� UH-
TXLUHV�D�VRFLR�HFRORJLFDO�V\VWHP�YLHZ�ZKHUH�FLWLHV�DSSHDU�OLYLQJ�DQG�G\QDPLF�V\VWHPV��
ZKRVH�SURFHVVHV�DQG�VWUXFWXUHV�DUH�LQWHUDFWLQJ�RYHU�WLPH�DW�PRUSKRORJLFDO��HFRORJLFDO�
DQG�VRFLR�FXOWXUDO� OHYHOV�� 7KHVH� LQWHUGHSHQGHQFLHV�FDQ�EH�KDQGOHG�E\�XQGHUVWDQGLQJ�
WKH�H[WHQW�WR�ZKLFK�XUEDQ�IRUPV�ZLOO�EH�DEOH�WR�UHVLVW��DGDSW�WR�RU�HYROYH�XQGHU�SUHVVXUHV�
DQG�IXOÀO�QHHGV�DQG�IXQFWLRQV�HLWKHU�VLPLODU�RU�GLIIHUHQW�IURP�WKHLU�RULJLQDO�RQHV��+RZHYHU��
WKH�H[SOLFLW�LQWURGXFWLRQ�RI�WKH�HOHPHQW�RI�FKDQJH�LQ�WKH�XUEDQ�PRUSKRORJ\�ÀHOG�PLJKW�
FRQWUDVW�ZLWK�WKH�WUDGLWLRQDO� LPDJH�RI�EXLOW�HQYLURQPHQW� OLQNHG�WR�RUGHU�DQG�ULJLGLW\��7R�
WKLV�UHJDUG��UHVLOLHQFH�FRQFHSW�DSSHDUV�DQ�LQWHUHVWLQJ�OHQV�WKURXJK�ZKLFK�UHDGLQJ�DQG�
XQGHUVWDQGLQJ�WKH�FKDQJLQJ�XUEDQ�ZRUOG��

7KH�SDSHU�H[SORUHV� WKH�FRPELQDWLRQ�RI�XUEDQ�PRUSKRORJ\�DQG�FR�HYROXWLRQDU\� UH-
VLOLHQFH��FRQVLGHULQJ�XUEDQ�IRUP�DV�D�NH\�IDFWRU� LQ�XUEDQ�UHVLOLHQFH��'HDOLQJ�ZLWK�VRPH�
UHVLOLHQW�PRUSKRORJLFDO�DVSHFWV��WKH�ZRUN�GLVFXVVHV�SRVVLEOH�LQWHUGHSHQGHQFLHV�EHWZHHQ�
UHVLOLHQFH�WKHRU\�DQG�XUEDQ�PRUSKRORJ\�DQG�VHHNV�WR�XQGHUVWDQG�LI�´UHVLOLHQW�XUEDQ�IRUPµ�
UHSUHVHQWV�D�´SURSHUW\µ�RI�FLWLHV�RU�UDWKHU�DQ�´HQG�SRLQWµ��

    

Integrating Resilience Concept and Urban Morphology. A con-
tradictory merging attempt or a promising combination?
Alessandra Buffa1, Danial Mohabat Doost2, Grazia Brunetta3, 
Angioletta Voghera4

1,2,3,4Politecnico di Torino, DIST - Dipartimento Interateneo di Scienze, Progetto e Polit-
iche del Territorio - Torino, Italia
.H\ZRUGV��UHVLOLHQFH��XUEDQ�PRUSKRORJ\��FKDQJH��FRPSOH[LW\��OHDI�VWUXFWXUH
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Introduction
7RGD\�WKHUH�LV�QR�GRXEW�WR�VXVWDLQ�WKDW�ZH�OLYH�LQ�DQ�XUEDQ�SODQHW��ZKHUH�EXLOW�HQYLURQ-

PHQW�VXUURXQGV�DQG�FRQWDLQV�EDVLFDOO\�HYHU\WKLQJ�RI�ZKDW�ZH�GR��0RUH�WKDQ�����RI�ZRUOG�
SRSXODWLRQ�FXUUHQWO\�OLYHV�LQ�FLWLHV��81'(6$��������DQG�WKH�SHUFHQWDJH�LV�SURMHFWHG�WR�UH-
DFK�����E\�������81'(6$���������7KLV�REYLRXV�DQG�JUHDW�DFFHOHUDWLRQ�RI�KXPDQ�IRRWSULQW�
RQ�HDUWK�LQ�WHUPV�RI�SHRSOH�DQG�DFWLYLWLHV��HVSHFLDOO\�WKH�PRVW�UHFHQW�RQHV�UHODWHG�WR�WKH�
XVH�RI�UHVRXUFHV��VRLO�DQG�HQHUJ\��KDV�PRYHG�KXPDQLW\�LQWR�D�QHZ�SURSRVHG�JHRORJLFDO�
HUD�FDOOHG�́ $QWKURSRFHQHµ��WKH�DJH�RI�PDQ��FKDUDFWHUL]HG�E\�GHHS�LQÁXHQFH�RI�KXPDQ�
DFWLYLW\�RQ�QDWXUDO�SURFHVVHV�RQ�(DUWK��&UXW]HQ��������6WHIIHQ�HW�DO���������)RONH���������

$GGLWLRQDOO\��WKH�XQSUHGLFWDELOLW\�RI�WKH�IXWXUH�FLWLHV� LV�DOVR�UHODWHG�WR�HQYLURQPHQWDO�
GHJUDGDWLRQ��FOLPDWH�FKDQJH�DQG�ELRGLYHUVLW\�ORVV��ZKLFK�LQ�WXUQ�PDNH�WKHP�SDUWLFXODUO\�
YXOQHUDEOH�WR�DQ\�NLQG�RI�SUHVVXUHV��)RUJDFL�DQG�9DQ�7LPPHUHQ���������0DQ\�HYLGHQFHV�
highlight that if from one side, industrialization and population growth are the main rea-
sons for the increasing urban pressure and risk of economic, technogenic and terrorism 
crises; on the other, natural-related challenges are leading to the formation of new thre-
DWV��ZKLFK�DUH�SDUWLFXODUO\�DFFHOHUDWHG�E\�FOLPDWH�FKDQJH��)LVFKHU���������7KLV�FRQGLWLRQ�
OHDGV�DOVR� WR� UH�WKLQN�DERXW�JXLGLQJ�FRQFHSWV�DV� UHVLOLHQFH��ZKLFK� LV�SDUWO\�D� UHODWLYHO\�
QHZ�DSSURDFK�LQ�WKH�XUEDQ�JOREDO�GHEDWH�DOWKRXJK�D�KLVWRULFDOO\�UHOHYDQW�SULQFLSOH�IRU�
FLWLHV�IDFHG�E\�FKDQJHV��

,QGHHG�LQ�KLVWRU\��FLWLHV�KDYH�SURYHQ�WR�EH�UHPDUNDEO\�UHVLOLHQW�FRPSOH[�V\VWHPV��PDQ\�
WRZQV�KDYH�H[LVWHG�IRU�WKRXVDQGV�RI�\HDUV�DQG�KDYH�SHUVLVWHG�LQ�WKH�IDFH�RI�QDWXUDO�DQG�
human-induced disasters to become stronger and in some cases more resilient (Elmq-
YLVW�HW�DO����������+RZHYHU��WKH�JOREDO�FRQWH[W�RI�WKH�$QWKURSRFHQH�LV�FKDQJLQJ�ZLWK�D�
combination of rapidity and magnitude of unprecedented growth which does not allow 
IRU�D�VSRQWDQHRXV�ODLVVH]�IDLUH�RI�RXU�FLWLHV��HVSHFLDOO\�XQGHU�FXUUHQW�HQYLURQPHQWDO�DQG�
FOLPDWLF�FLUFXPVWDQFHV��2YHU�WKH�ODVW�������\HDUV��XUEDQ�V\VWHPV�DOO�RYHU�WKH�ZRUOG�KDYH�
XQGHUJRQH�VLJQLÀFDQW�WUDQVIRUPDWLRQV�DVVRFLDWHG�ZLWK�UDSLG�XUEDQ�PLJUDWLRQ��XUEDQ�SR-
YHUW\�� LQIRUPDOLW\�DQG�UHVRXUFH�VFDUFLW\��DV�ZHOO�DV�QHZ�VRFLDO��HFRQRPLF��SROLWLFDO�DQG�
HQYLURQPHQWDO�FKDQJHV��'X�3OHVVLV�HW�DO����������7KXV��FLWLHV�RI�WKH���st century must be 
resilient to climate and ecosystem changes as well as to socio-economic and political 
SUHVVXUHV�� %XW�DUH� WKHUH�DQ\�SK\VLFDO�SURSHUWLHV�DOUHDG\� LQ�SODFH"�$QG�ZKLFK� UHVLOLHQW�
FRQFHSWV�FDQ�ÀQG�WUDQVODWLRQ�LQ�XUEDQ�PRUSKRORJ\"

0DQ\�VFLHQWLVWV�VHH�XUEDQ�IRUP�DV�D�PDMRU�IDFWRU�LQ�DFKLHYLQJ�UHVLOLHQFH�DW�XUEDQ�OHYHO��
EHLQJ�VR�GLUHFWO\�LQYROYHG�LQ�FKDQJH�RYHU�WLPH��6WUHQJWKHQLQJ�XUEDQ�UHVLOLHQFH��DQG�FRQ-
VHTXHQWO\�WKH�HYROXWLRQ�DQG�VXUYLYDO�RI�FLWLHV��UHTXLUHV�XQGHUVWDQGLQJ�KRZ�XUEDQ�IRUP�FDQ�
accommodate change and regeneration through incremental adaptation that leads to 
WUDQVIRUPDWLRQ�RI�EXLOW�HQYLURQPHQW�WRR��

The critical point deepened in this work is to understand how the tensions introduced 
by the element of slow-change in cities, can be handled through the combination of 
XUEDQ�IRUP�DQG�FR�HYROXWLRQDU\�UHVLOLHQFH�DSSURDFK��)RUJDFL�DQG�9DQ�7LPPHUHQ��������
0DUFXV�DQG�&ROGLQJ��������DQG�WKURXJK�ZKLFK�SURSHUWLHV��,QGHHG��DOWKRXJK�VHYHUDO�VWX-
GLHV�KDYH�UHFHQWO\�WULHG�WR�LQWURGXFH�WKH�HOHPHQW�RI�FKDQJH�LQ�XUEDQ�IRUP�GLPHQVLRQ��
DQ�H[SOLFLW�PRUSKRORJLFDO�XQGHUVWDQGLQJ�RI�UHVLOLHQFH�FRQFHSW�UHODWHG�WR�VORZ�YDULDEOHV�
DIIHFWLQJ�FLWLHV�LV�VWLOO�ODFNLQJ�LQ�VFLHQWLÀF�UHVHDUFK��7KH�SDSHU�IRFXVHV�WKHQ�RQ�WKLV�UHFHQW�
merging attempt and deals with some morphological features which might facilitate 
UHVLOLHQFH�DW�SK\VLFDO�OHYHO��PLJKW�SURYLGH�SURSHU�TXDOLW\�OHYHOV�LQ�WKH�GDLO\�XUEDQ�OLIH��DQG�
might become a central task in managing both historical and new cities affected by 
WUDQVIRUPDWLRQ��

Theory of complexity in the urban framework
7KH�LQFUHDVLQJ�FKDOOHQJHV�IDFHG�E\�RXU�FLWLHV�DOO�RYHU�WKH�ZRUOG�KLJKOLJKW�WKH�IDFW�WKDW�

WKH\�FKDQJH��,Q�WKLV�VHQVH��LW�LV�UHDVRQDEOH�WR�DUJXH�WKDW�SDVW�DSSURDFKHV�WR�VWXG\�FLWLHV�
and urban change are inadequate today, as they base on modernist principles which 
consider the city as simple, static, ordered, predictable and understandable by breaking 
LW�GRZQ�LQWR�EDVLF�XQLWV��+RZHYHU��DV�HYLGHQFHV�VKRZ��WKLV�LV�IDU�IURP�UHDOLVWLF��:KHQ�DGRS-
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WLQJ�D�V\VWHPLF�YLHZ�RI�WKH�FLW\��+ROOLQJ�DQG�*ROGEHUJ��������VXVWDLQ�WKDW�XUEDQ�V\VWHPV�
DUH�FRPSOH[�LQ�VWUHQJWK�RI�WKH�UHODWLRQVKLS�EHWZHHQ�WKHLU�FRQVWLWXWLQJ�HOHPHQWV��7KXV��WKH�
IRFXV�RQ�RQH� VLQJOH�FRPSRQHQW�DQG� LWV� LQGLYLGXDO�SHUIRUPDQFH�GRHV�QRW�SURYLGH� WKH�
ZKROH�XQGHUVWDQGLQJ�RQ�KRZ�WKH�V\VWHP�PLJKW�UHDFW��DGDSW�DQG�WUDQVIRUP��

,Q�WKLV�SHUVSHFWLYH��WKH�FRPSOH[LW\�WKHRU\�DSSHDUV�WKH�EHVW�DSSURDFK�WR�XQGHUVWDQG�
WKH�FLW\�DV�D�FRPSOLFDWHG�ZHE�RI�UHODWLRQV�EHWZHHQ�GLIIHUHQW�FRPSRQHQWV�RI�D�XQLÀHG�
ZKROH��&DSUD���������7KH�UHDVRQ�RI�WKLV�YLHZ�LV�VLPSO\�UHODWHG�WR�WKH�JURZLQJ�DZDUHQHVV�
WKDW� WKH�1HZWRQLDQ�´ZRUOG�DV�PDFKLQHµ�FDQQRW�ZRUN� WRGD\� LQ�FLWLHV��ZKHUH�FRQFHSWV�
RI�FKDQJH��GHYHORSPHQW��HYROXWLRQ�DQG�WUDQVIRUPDWLRQ�SUHYDLO��7KLV�KROLVWLF�XQGHUVWDQ-
ding of urban contests as complex systems with uncountable interrelationships between 
REMHFWV�LV�KHOSIXO�WR�WDFNOH�FRPSOH[�SKHQRPHQD�OLNH�XUEDQ�FKDQJH��,Q�WKLV�VFHQDULR��WKH�
XUEDQ�V\VWHP�LV�PRUH�VSHFLÀFDOO\�FRQVLGHUHG�DV�D�FRPSOH[�DGDSWLYH�V\VWHP��&$6��LQ�ZKL-
FK�VHYHUDO�GLIIHUHQW�DJHQWV�LQWHUDFW�ZLWK�HDFK�RWKHU�LQ�D�QRQ�OLQHDU��FURVV�VFDODU��G\QDPLF�
PDQQHU�DQG�IROORZ�UXOHV�RI�DGDSWDWLRQ��3DJH���������7KHVH�V\VWHPV�DUH�LQ�FRQVWDQW�VWDWH�
RI�´EHFRPLQJµ��DV� WKH\�QHYHU� UHDFK�D�SHUPDQHQW� VWDWH�RI�HTXLOLEULXP��GH�5RR��������
�������

This recent approach of considering cities as complex and dynamic systems has led 
WR�WKH�LGHD�RI�´VRFLR�HFRORJLFDO�V\VWHPVµ�ZKHUH�SHRSOH�DQG�QDWXUH�DUH�LQWHUGHSHQGHQW�
QHWZRUNV��)RONH�HW�DO���������'DYRXGL�HW�DO�����������6RFLR�HFRORJLFDO�V\VWHPV�VKRXOG�QRW�
EH�LQWHQGHG�DV�´VRFLDO�V\VWHPV�SOXV�HFRORJLFDO�V\VWHPVµ��1RUEHUJ�DQG�&XPPLQJ���������
,QVWHDG��WKH\�VKRXOG�EH�YLHZHG�DV�LQWHJUDWHG�HQWLWLHV��ZKRVH�SURFHVVHV�DQG�VWUXFWXUHV�LQ-
WHUDFW�RYHU�WLPH�DW�PRUSKRORJLFDO��HFRORJLFDO�DQG�VRFLR�FXOWXUDO�OHYHOV��,Q�WKLV�SHUVSHFWL-
YH��WKH�SXUSRVH�KHUH�LV�WR�VKHG�VRPH�OLJKWV�LQ�WKH�ÀHOG�RI�XUEDQ�PRUSKRORJ\�DQG�HVWDEOLVK�
which properties of urban forms make cities more connected with the element of chan-
JH�DQG�WKH�LQFUHDVLQJ�XUEDQ�FKDOOHQJHV�KDSSHQLQJ�RYHU�D�ORQJ�WLPH�SHULRG�

Resilient concept in urban contest 
Within this contest, resilience has been presented as a useful approach to understand 

DQG�PDQDJH�FLWLHV�DQG�XUEDQ�FRPSOH[LW\�JURZWK�LQ�XQSUHGLFWDEOH�WLPHV��'X�3OHVVLV��������
DUJXHV�WKDW�D�6(6�SHUVSHFWLYH��DQG�E\�VLPLODULWLHV�D�&$6�RQH��VKRXOG�EH�DGRSWHG�ZKHQ�
DSSURDFKLQJ�WKH�VWXG\�RI�FLWLHV�DQG�UHVLOLHQFH��7KLV�LV�UHODWHG�WR�WKH�IDFW�WKDW�FLWLHV�EHKDYH�
DV�FRPSOH[�DGDSWLYH�V\VWHPV��DV�ZHOO�DV�VRFLDO�HFRORJLFDO�RQHV��SHUIRUPLQJ�QRQ�OLQHDU��
VHOI�RUJDQLVLQJ�DQG�GLYHUVH�QHWZRUNV��7KLV�DOORZV�XV�WR�DVVRFLDWH�XUEDQ�IRUP�ZLWK�FRPSOH[�
DGDSWLYH�V\VWHPV�DQG�WR�UHDG�LW�WKURXJK�WKH�OHQV�RI�UHVLOLHQFH��DV�DQ�LPSRUWDQW�FKDUDFWHU�
RI�DGDSWLYH�V\VWHPV�OLNH�FLWLHV��$QG�WR�WKLV�UHJDUG��WKH�HYROXWLRQDU\�LQWHUSUHWDWLRQ�RI�UH-
VLOLHQFH�� VR�FDOOHG� ´HYROXWLRQDU\� UHVLOLHQFHµ�� VHHPV�SDUWLFXODUO\�DSSURSULDWH��*HQHUDOO\��
HYROXWLRQDU\�UHVLOLHQFH�FDQ�EH�GHÀQHG�DV�WKH�FDSDFLW\�RI�FRPSOH[�VRFLR�HFRORJLFDO�V\-
stems to change, adapt or transform in face of strains and stresses, rather than facing 
FKDQJH�ZLWK�D�´UHWXUQ�WR�QRUPDOLW\�DQG�SUHYLRXV�VWDWHµ��&DUSHQWHU�HW�DO���������6LPPLH�
DQG�0DUWLQ��������'DYRXGL���������7KHUHIRUH��WKLV�DELOLW\�DOORZV�XUEDQ�V\VWHPV�WR�VXUYLYH�
DQG�WKULYH�LQ�WKH�IDFH�RI�XQFHUWDLQW\��DGYHUVLW\�DQG�FKDQJH��UH�GHÀQLQJ�WKHPVHOYHV�E\�
LQQRYDWLRQ��6KDULÀ������D���7KH�WKHRUHWLFDO�LGHD�EHKLQG�LV�WKDW�D�UHVLOLHQW�V\VWHP�LV�FDSDEOH�
WR�´ERXQFH�IRUZDUGµ�WR�LWV�RULJLQDO�VWDWH�ZKHQ�FKDQJH�RFFXUV��ZKLOH�UHWDLQLQJ�HVVHQWLDOO\�
WKH�VDPH�IXQFWLRQ��VWUXFWXUH��LGHQWLW\�DQG�IHHGEDFNV��:DONHU�HW�DO����������8VLQJ�WKH�FRP-
SUHKHQVLYH�PRGHO�WR�GHVFULEH�G\QDPLF�SURFHVVHV�RI�FRPSOH[�DGDSWLYH�V\VWHPV��SURSR-
VHG�E\�+ROOLQJ�DQG�*XQGHUVRQ��������DQG�FDOOHG�´3DQDUFK\�0RGHO�RI�$GDSWLYH�&\FOHµ��
the focus is on the dynamic relationship between adaptability, transformability and stabi-
OLW\��7KLV�DFFHSWDWLRQ�DFNQRZOHGJHV�WKDW�V\VWHPV�DUH�FRQVWDQWO\�XQGHUJRLQJ�FKDQJH�DQG�
WKDW�WKHUH�LV�QR�RQH�VLQJOH�WUDMHFWRU\�WR�IROORZ�QRU�ÀQDO�VWDWXV�WR�UHDFK�

+RZHYHU��EHFDXVH�RI�D� UHFHQW�RYHUXVH�RI� WKH� WHUP� LQ� VHYHUDO�SROLFHV�� LQWHUQDWLRQDO�
strategies, urban assessments and urban agendas, there is still no mutual consensus on 
ZKDW�HYROXWLRQDU\�UHVLOLHQFH�PHDQV�LQ�XUEDQ�DQG�SUDFWLFDO�WHUPV��'DYRXGL�HW�DO����������
7KH�FRPELQDWLRQ�RI�UHVLOLHQFH�DQG�XUEDQ�IRUP�UDLVHV�WKH�TXHVWLRQ�RI�´ZKLFK�IHDWXUHV�RI�
XUEDQ�IRUP�HQDEOH�RU�GLVFRXUDJH�FKDQJH�WR�WDNH�SODFHµ��7KLV�VWHS�LQ�FHQWUDO�WR�XQGHU-
stand if resilience in space is merely a goal to pursue in the generation of long-term and 
KLJK�TXDOLW\�VSDFHV��RU�UDWKHU�D�PHDQV�IRU�TXDOLW\�RI�XUEDQ�VSDFH�DQG�OLIH�LQVLGH�LW�
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Merging resilience and urban form
7KH�SDVVDJHV�H[SODLQHG�XQWLO�QRZ�HYLGHQFH�WKH�QHHG�WR�XQGHUVWDQG�WKH�OLQNV�EHWZHHQ�

urban morphology and resilience, not only in terms of spatial measures capable to sup-
SRUW�VRFLDO�HFRORJLFDO�V\VWHPV�EXW�VSHFLÀFDOO\�UHVLOLHQW�VRFLDO�HFRORJLFDO�V\VWHPV��+RZH-
YHU��DV�SUHYLRXVO\�KLJKOLJKWHG�� WKH� LQWHJUDWLRQ� LV�QRW� LPPHGLDWH�DV� WKH�SK\VLFDO� IRUP�RI�
FLWLHV�PD\�EH�FRQVLGHUHG�XQ�FKDQJHDEOH�DQG�ULJLG��9LHZHG�LQ�WKDW�ZD\��UHVLOLHQW�XUEDQ�
IRUP�PLJKW�DSSHDU�DQ�R[\PRURQ��7KLV�LV�UHODWHG�WR�WKH�WUDGLWLRQDO�LPDJH�RI�SK\VLFDO�HOH-
PHQWV�DV�LQÁH[LEOH��ULJLG�DQG��DSSDUHQWO\��LQ�FULWLFDO�FRQWUDGLFWLRQ�ZLWK�WKH�PDMRU�UHVLOLHQFH�
IHDWXUHV�RI�ÁH[LELOLW\�DQG�DGDSWDELOLW\��

1HYHUWKHOHVV��ZKHQ�WKLQNLQJ�DERXW�WKH�FLW\�UHDFWLRQ�WR�GLIIHUHQW�W\SHV�RI�VKRFNV��VWUHV-
VRUV�DQG�YDULDEOHV�� LW� LV� LQHYLWDEOH�WKDW�GHVLJQ�DQG�XUEDQ�IRUP�HOHPHQWV�FDQ�FRQVWDQWO\�
JHW�WUDQVIRUPHG��RU�DW�OHDVW�LQÁXHQFHG��WR�HQDEOH�WKH�XUEDQ�V\VWHP�WR�DGDSW�WR�FKDQJLQJ�
FRQGLWLRQV��6KDULÀ��������DUJXHV�WKDW�D�´UHVLOLHQW�XUEDQ�IRUPµ�LQFOXGHV�TXDOLWLHV�WKDW�RSWL-
PL]H�WKH�FDSDFLW\�RI�WKH�XUEDQ�V\VWHP�WR�FRQWLQXRXVO\�PDLQWDLQ�SURSHU�OHYHOV�RI�SHUIRU-
PDQFH�XQGHU�FRQVWDQWO\�FKDQJLQJ�FLUFXPVWDQFHV��7KLV�LQWHJUDWLRQ�GHÀQHV�WKH�GHJUHH�WR�
which urban systems maintain integrity and functionality, considering the interconnected 
networks of spatial and socio-ecological systems through different spatial and temporal 
G\QDPLFV�� LQ�SHUPDQHQW�FKDQJLQJ�VWDWH��7R�0DUFXV�DQG�&ROGLQJ���������IHZ�DWWHPSWV�
KDYH�EHHQ�PDGH� WR� OLQN�XUEDQ� VFLHQFHV� WR� WKH�DGDSWLYH� UHQHZDO�F\FOH�SURSRVHG�E\�
+ROOLQJ��EXW�LW�LV�ZRUWK�FRQVLGHULQJ�WKHP�DV�D�UHOHYDQW�YRLFH�ZLWKLQ�WKLV�H[HUFLVH��,QGHHG��
same conditions of non-linearity, discontinuity and thresholds in ecological systems can 
EH�DSSOLHG�WR�XUEDQ�RQHV��:KHQ�FRQVLGHULQJ�WKH�FLW\�QRW�DV�D�KRPRJHQHRXV�VWUXFWXUH�
EXW� UDWKHU� ´D� VSDWLDO�PRVDLFµ� �+ROOLQJ�DQG�*ROGEHUJ�������� LW� LV� ORJLFDO� WR� LGHQWLI\� UHVL-
OLHQW�V\VWHP�SURSHUWLHV�WKDW�PD\�IDYRXU��RU�UDWKHU��KDYH�DOUHDG\�IDYRXUHG��VSDWLDO�HYROX-
WLRQ�RYHU�WLPH��0RUHRYHU��DQDO\VLV�RI�OLYLQJ�DQG�HYROYLQJ�FLWLHV�KLJKOLJKWV�HYLGHQW�´IRUFHVµ�
PDLQO\�GHULYHG�IURP�KLVWRULFDO�OD\HULQJ�RYHU�PLOOHQQLD��ZKLFK�IROORZ�ORQJ�UDQJH�WLPH�RUGHU��
VSRQWDQHLW\�DQG�FRUUHODWLRQV�WKDW�DOORZ�ERWK�FKDQJH�DQG�GLYHUVLW\�LQ�WKH�XUEDQ�V\VWHP�
�6DODW�HW�DO����������

View in that way, the concepts here introduced in urban morphology refer not only 
to the form of human settlements, but also to the process of their formation and transfor-
PDWLRQ�RYHU�WLPH��&KHQ��������3DMRXK�DQG�$OLSRXUL���������7KXV��XUEDQ�IRUP�FDQ�EH�VHHQ�
as the spatial representation of a complex and dynamic combination of interactions 
between multiple social, economic, geographical, cultural, physical and technological 
IDFWRUV�WKDW�SOD\�D�GHÀQLQJ�UROH�LQ�WKH�GLPHQVLRQV�RI�PDWHULDOV�DQG�LPPDWHULDO��2QH�PD\�
VWDWH�WKDW�XUEDQ�IRUP�DQG�PRUSKRORJ\�EDVH�RQ�D�GRXEOH� OHYHO�RI�DQDO\VLV�� WKH�VSDWLDO�
OHYHO�DQG�WKH�V\VWHPLF�OHYHO��ZKLFK�LV�OHVV�SHUFHSWLEOH�WKDQ�WKH�ÀUVW�EXW�LQGHHG�YHU\�G\-
QDPLF�DQG�DFWLYH��$V�D�FRQVHTXHQFH��VWHSV�LQ�UHFRJQL]LQJ�WKH�G\QDPLFV�RI�XUEDQ�PRU-
phology can be central to understand design properties and their role in enhancing 
WKH�UHVLOLHQFH�RI�VXFK�D�FRPSOH[�V\VWHP��+RZHYHU��DV�SUHYLRXVO\�H[SODLQHG��UHVLOLHQFH�RI�
XUEDQ�IRUP�LV�LQÁXHQFHG�E\�VR�PDQ\�WHPSR�VSDWLDO�G\QDPLFV�RFFXUULQJ�DPRQJ�GLIIHUHQW�
VFDOHV�DQG�HOHPHQWV��7KHUHIRUH��LW�EHFRPHV�LPSRUWDQW�IRU�WKLV�ZRUN�WR�VHW�VRPH�WKHRUHWL-
FDO�ERXQGDULHV�DPRQJ�WKH�IROORZLQJ�NH\�TXHVWLRQV��´UHVLOLHQW�XUEDQ�IRUPV�WR�ZKDW"µ�DQG�
´UHVLOLHQW�XUEDQ�IRUPV�IRU�ZKDW�SXUSRVH"µ��

7KLV�FODULÀFDWLRQ�PDNHV�WKH�PHUJLQJ�DWWHPSW�RI�´UHVLOLHQFH�WKHRU\µ��+ROOLQJ��DQG�*XQ-
GHUVRQ��������'DYRXGL�HW�DO���������)RONH��������DQG�´VSDWLDO�PRUSKRORJ\µ�PRUH�UHVHDU-
FK�RULHQWHG�DQG�WDQJLEOH��8QTXHVWLRQDEO\��LW�UHSUHVHQWV�DQ�LPSRUWDQW�VWHS�LQ�WKH�HPHU-
JLQJ�ÀHOG�RI�WUDQVODWLQJ�UHVLOLHQFH�WKHRULHV�LQWR�YDULDEOHV�RI�VSDWLDO�IRUPV��DQG�LQ�PDNLQJ�
WKH�ÀQGLQJV�LQIRUPDWLYH�DQG�VXSSRUWLYH�LQ�VSDWLDO�SODQQLQJ�WKHRU\��+HQFH��EHIRUH�LGHQ-
tifying some morphological properties of resilience, it is essential to clearly address the 
DERYH�LQSXWV�

5HVLOLHQFH�WR�ZKDW"�5HVLOLHQW�XUEDQ�IRUPV�LQ�IDFH�RI�ZKLFK�GLVWXUEV"��
$V�HYLGHQW�IURP�WKH�SUHYLRXV�VHFWLRQV��HYROXWLRQDU\�UHVLOLHQFH�LV�D�JURZLQJ�GLVFRXUVH�

under the wider urban-sustainability umbrella, which undertakes that resilient principles 
FRQVWLWXWH�D�SURPLVLQJ� WKHRUHWLFDO� ´WRROER[µ� WR�XQGHUVWDQG�FRPSOH[�DGDSWLYH� V\VWHPV�
DQG�HQKDQFH�TXDOLW\�RI�OLIH�LQ�FLWLHV��0DUFXV�DQG�&ROGLQJ��������6DPXHOVVRQ�HW�DO����������
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+RZHYHU�� LQ�WKLV�FRPSOLFDWHG�FRQWHVW� LW� LV�QHFHVVDU\�WR�IRFXV�RQ�VRPH�VSHFLÀF�VWUHVVRUV�
DQG�GLVFRXQW�RWKHUV��DV�LW�EHFRPHV�FOHDU�WKDW�EHLQJ�UHVLOLHQW�WR�HYHU\WKLQJ�LV�D�FKDOOHQJLQJ�
WDVN��,Q�OLQH�ZLWK�'DYRXGL�HW�DO����������WKH�GHÀQLWLRQ�RI�D�V\VWHP·V�ERXQGDU\�LQHYLWDEO\�IR-
FXVHV�RQ�VRPH�WKLQJV�DQG�GLVFRXQW�RWKHUV��3DUDOOHOO\��ZH�EHOLHYH�WKDW�ZLWKLQ�WKH�VSDWLDO�
ÀHOG��FRQVLGHULQJ�WKH�JHQHUDO�W\SH�RI�UHVLOLHQFH��:DONHU�	�6DOW��������ULVN�WR�FUHDWH�D�FRQ-
WUDVW�EHWZHHQ�PHWKRGV�WR�IDFH�GLVWXUEV�DQG�VWUHVVRUV��DQG�WKXV�WR�SURGXFH�YHU\�GLIIHUHQW�
UHVLOLHQW�SURSHUWLHV�RI�XUEDQ�IRUP�QRW�UHODWHG�WR�HDFK�RWKHU��&RQVHTXHQWO\��WKLV�ERXQGHG�
DSSURDFK�OHDGV�WR�WKH�FKRLFH�RI�IRFXVLQJ�RQ�VORZ�YDULDEOHV�DIIHFWLQJ�FLWLHV��UDWKHU�WKDQ�
DEUXSW�FKDQJHV��7KLV�PHDQV�WR�H[FOXGH�IURP�WKH�DQDO\VLV��IRU� LQVWDQFH��VHYHUDO�VXGGHQ�
YDULDWLRQV� OLNH�FOLPDWLF�VKRFNV��QDWXUDO�H[WUHPH�HYHQWV��PDQ�PDGH�GLVDVWHUV�DQG�VR�RQ��
)XUWKHUPRUH�� WKLV� LPSOLHV� WR�DYRLG� ´UHVLOLHQW� GHVLJQ� VWUDWHJLHV�DQG� VROXWLRQVµ� VRPHWLPHV�
DOUHDG\�LQ�SODFH�DW�EXLOGLQJ�DQG�QHLJKERXUKRRG�OHYHO�ZKHUH�SXUHO\�HQJLQHHULQJ�DQG�WH-
FKQRORJLFDO�VROXWLRQV��DOEHLW�HIIHFWLYH�DQG�SHUIRUPDWLYH��FRQFXU�LQ�HQKDQFLQJ�UHVLOLHQFH��

2Q�WKH�FRQWUDU\��VORZ�YDULDEOHV�GR�QRW�IROORZ�D�À[HG�WLPHVFDOH��EXW�WKHLU�PRYHPHQW�
XQGHUOLHV�WKH�V\VWHP�KRUL]RQWDOO\�DQG�IRU�XQGHÀQHG�ORQJ�WHUP��7KH\�PLJKW�UHODWH�WR�ERWK�
PDQ�PDGH�DQG�QDWXUDO�PRYHPHQWV�DIIHFWLQJ�FLWLHV�DV��UHVSHFWLYHO\��XUEDQL]DWLRQ��ZKLFK�
LPSOLHV�PRUH�KRXVLQJ��VHUYLFHV��LQIUDVWUXFWXUHV��HWF���IRU�PRUH�SHRSOH��DQG�QDWXUDO�SKHQR-
PHQRQ�DV�VHD�OHYHO�ULVH��HURVLRQ��«��ZKLFK�LQFUHDVH�WKH�FRQÁLFW�EHWZHHQ�FLW\�DQG�QDWXUH��
UHFHQWO\�DOVR�DFFHOHUDWHG�E\�FOLPDWH�FKDQJH���%HFDXVH�RI�WKHLU�VORZ�DQG�H[WHUQDO�GULYHQ�
QDWXUH��WKH\�FDQ�VRPHKRZ�EH�FRQVLGHUHG�´FRQWUROODEOHµ�DQG�WKHQ�FORVHU�WR�WKH�UHRUJD-
QL]DWLRQ�RI�V\VWHP�G\QDPLFV��:DONHU�HW�DO����������7KH�VSDWLDO�RSHUDWLRQDOL]DWLRQ�RI�WKHVH�
SURFHVVHV�KDV�DQ�LPPHGLDWH�OLQN�DOVR�ZLWK�WKH�VHFRQG�TXHVWLRQ��ZKLFK�DLPV�WR�GHÀQH�WKH�
V\VWHP�IXQFWLRQV�WR�EH�VWUHQJWKHQHG�ZKHQ�WUDQVODWLQJ�WKH�UHVLOLHQFH�SDUDGLJP�

5HVLOLHQFH�IRU�ZKDW"�,Q�WKH�SXUSRVH�RI�ZKLFK�IXQFWLRQ��V�"�
$GRSWLQJ�WKH�FR�HYROXWLRQDU\�DSSURDFK�RI�UHVLOLHQFH�WR�XUEDQ�IRUP�KDV�DQ�LQÁXHQFH�

DOVR�RQ�V\VWHP�SXUSRVHV�� ,QGHHG�� UDWKHU� WKDQ�YLHZLQJ�VORZ�DQG� LQHYLWDEOH�YDULDEOHV�DV�
SUREOHPDWLF�� WKH�EXLOW�HQYLURQPHQW�DIIHFWHG�DGDSWV�DQG�FRQVWDQWO\� UHLQYHQWV� WR� LQQR-
YDWH� WKH� V\VWHP�ZKLOH�PDLQWDLQLQJ�EDVLF� IXQFWLRQV� DQG� VWUXFWXUHV� �+ROOLQJ�� ������ ������
'DYRXGL�HW�DO����������,Q�WKLV�GLVFRXUVH��LW�LV�FHQWUDO�DOVR�WR�XQGHUVWDQG�KRZ�GLIIHUHQW�XUEDQ�
IRUP�IHDWXUHV�PD\�SXUVXH�GLVWLQFWLYH�UHVLOLHQFH�OHYHOV��7KHUHIRUH��ZKHQ�LGHQWLI\LQJ�WKH�IXQ-
ctions for which the urban form should be resilient for, we assume that the prime goal is to 
HQVXUH�WKH�TXDOLW\�RI�WKH�XUEDQ�HQYLURQPHQW�LQ�WKH�GD\�WR�GD\�OLIH��,Q�WKLV�VHQVH��WKH�XUEDQ�
system addresses directly to those properties which may spatially facilitate citizens-life, 
QRW�MXVW�IRU�VXUYLYDO��EXW�PDLQO\�WR�FUHDWH�D�WDQJLEOH�DQG�LQWDQJLEOH�VHQVH�RI�SODFH��6WnKOH�
HW�DO����������LGHQWLW\�DQG�KHDOWK\��7KLV�LQWURGXFHV�DQ�DSSURDFK�WR�XUEDQ�IRUP�WKDW�WKURX-
gh the material dimension crystallizes and represents history, culture and transformation 
SURFHVVHV�DQG��RYHU�WLPH��EXLOGV�XS�WKH�VHQVH�RI�SODFH��FRPPXQLW\�DQG�VHFXULW\�ZKLFK�
FRQWULEXWH�SRVLWLYHO\�WR�WKH�TXDOLW\�RI�OLIH�LQ�FLWLHV��&KHQ���������

Resilient properties of urban form 
2QFH�FODULÀHG�WKH�UHVLOLHQFH�LQWHUSUHWDWLRQ�KHUH�DGRSWHG��WKH�SDSHU�WXUQV�WR�LWV�VSDWLDO�

translation as a layered concept consisting of some spatial features capable to consider 
WKH�NH\�FKDUDFWHUV�RI�VORZ�YDULDEOHV�DQG�TXDOLW\�RI�WKH�XUEDQ�HQYLURQPHQW�LQ�WKH�GD\�WR�
GD\�OLIH��,Q�WKH�IROORZLQJ�SDUDJUDSKV�WKHQ��UHVLOLHQFH�RI�XUEDQ�IRUPV�LV�H[SODLQHG�WKURXJK�
VRPH� VSDFH�EDVHG�DWWULEXWHV� OLQNDEOH� WR�FR�HYROXWLRQDU\� WKHRU\�RI� UHVLOLHQFH� VHOHFWHG�
IURP�DQ�XSGDWHG�OLWHUDWXUH�UHYLHZ�RYHU����DWWULEXWHV�UHODWHG�WR�UHVLOLHQFH�DFURVV�GLIIHUHQW�
VFDOHV�DQG�IDFLQJ�GLIIHUHQW�SUHVVXUHV��6LQFH�WKH�VHOHFWLRQ�SURFHVV�LV�VWLOO�RQJRLQJ�DQG�WKH�
current analysis does not pretend to identify all the spatial components of the bounded 
framework described, in this phase the scale-issue is taken into account but without fo-
FXVLQJ�RQ�D�VSHFLÀF�VSDWLDO�OHYHO��:KHQ�UHFRJQL]LQJ�WKH�FRPSOH[�DQG�QHVWHG�QHWZRUN�RI�
KLHUDUFKLFDO�VFDOHV�FKDUDFWHUL]LQJ�XUEDQ�V\VWHPV��LW�LV�HYLGHQW�WKDW�HDFK�VFDOH�PLJKW�KDYH�
LWV�RZQ�UHVLOLHQW�VSDWLDO�SURSHUWLHV��+RZHYHU��WKHVH�LVVXHV�QHHG�IXUWKHU� LQYHVWLJDWLRQ�DQG�
PRUH�GHWDLOHG�DQDO\VLV�� 7KXV�� WKLV� VWXG\�PDLQWDLQV�D�FRPSUHKHQVLYH�SHUVSHFWLYH�ZKHUH�
WKH�VSDWLDO�IHDWXUHV�SURYLGHG�FDQ�EH�OLQNHG�WR�D�JHQHUDO�OHYHO�RI�XUEDQ�IRUP��

Starting then from a broader collection and from the purpose of this study, the resilient 
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form of cities is explored with eight properties, considered as the most appropriate 
´WUDQVODWRUVµ�WR�LQWURGXFH�UHVLOLHQFH�LQ�XUEDQ�IRUP��ZKLOH�UHPDLQLQJ�LQ�WKH�RYHUPHQWLRQHG�
ERXQGDULHV��7DEOH���SURYLGHV�DQ�RYHUYLHZ�RI�WKHVH�SURSHUWLHV�DQG�D�EULHI�H[SODQDWLRQ�RI�
HDFK�
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Table 1 ��5HVLOLHQW�SURSHUWLHV�IRU�8UEDQ�)RUP��6RXUFH��$XWKRU·V�HODERUDWLRQ�IURP�OLWHUDWXUH�
UHYLHZ�������
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Discussion 
7KH�RYHUPHQWLRQHG�RXWOLQH�LV�IDU�IURP�FRPSOHWH��QHLWKHU�FDQ�EH�FRQVLGHUHG�GHÀQLWLYH��

+RZHYHU��LW�SURYLGHV�DQ�RYHUYLHZ�RI�WKH�NH\�PRUSKRORJLFDO�IHDWXUHV�WKDW��LQ�UHVSRQVH�WR�
VSHFLÀF�TXHVWLRQV��5HVLOLHQFH�RI�ZKDW"�$QG�IRU�ZKDW"���PD\�WUDQVODWH�UHVLOLHQFH�LQWR�VSD-
WLDO�OHYHO��7KLV�PHDQV�DOVR�WKDW��UDWKHU�WKDQ�DQ�HQG�SRLQW��UHVLOLHQFH�FDQ�EH�UHIHUUHG�WR�DV�
D�FRQWH[W�VHQVLWLYH�SURSHUW\�RI�XUEDQ�IRUP��ZKRVH�FKDUDFWHULVWLFV�PD\�YDU\�DFFRUGLQJ�WR�
VHYHUDO�IDFWRUV�OLQNHG�WR�WHPSR�VSDWLDO�G\QDPLFV��ULVN�WR�IDFH��5�WR�ZKDW"��DQG�SXUSRVH�V��
WR�DFKLHYH��5�IRU�ZKDW"���6KDULÀ���������,QGHHG��DV�SUHYLRXVO\�FODULÀHG��LQ�XUEDQ�FRPSOH[�
V\VWHPV�WKHUH�DUH�VHYHUDO�OHYHOV�ZKLFK�RSHUDWH�DFURVV�PXOWLSOH�VFDOHV��&RQVHTXHQWO\��WKH-
VH�UHVLOLHQW�VSDWLDO�FKDUDFWHUV�FDQ�EH�UHFRJQL]HG�DOVR�GHSHQGLQJ�RQ�WKH�VFDOH�RI�LQYHVWL-
JDWLRQ�DQG�RQ�WKH�RUJDQL]DWLRQ�RI�VSDWLDO�HOHPHQWV�

)ROORZLQJ� WKH� LGHD� WR�PDLQWDLQ�D�FRPSUHKHQVLYH�FDWHJRUL]DWLRQ� WR� UHDG� WKH�XUEDQ�
VWUXFWXUH��D�YLVXDO�PHWDSKRU�LV�KHUH�SURSRVHG��,Q�UHODWLRQ�WR�WKH�SUHYLRXV�IHDWXUHV��LW�VHHPV�
WKDW�D�UHG�WKUHDG�FRQQHFWV�WKHP�DOO��7KLV�FRPPRQ�OLQH�LV�UHSUHVHQWHG�ZLWK�WKH�LPDJH�RI�D�
leaf which can enhance the capacity of urban complex systems to adapt and transform 
WR�FKDQJHV� �6DODW�DQG�%RXUGLF��������� �)LJXUH����� ,QGHHG�� WKHUH� LV� UHDVRQ� WR� VWDWH� WKDW�
representing the city structure as a leaf is an interesting method to translate resilience 
FRQFHSW�DW�VSDWLDO� OHYHO�� ,Q�PRUSKRORJLFDO�WHUPV�� OHDYHV�DUH�WRWDOO\�FRQQHFWHG�DPRQJ�
LQWHUPHGLDU\�VFDOHV��IURP�WKH�KLJKHVW�EUDQFKHV�WR�WKH�ÀQHVW�FDSLOODULHV��)XUWKHUPRUH��WKHLU�
VWUXFWXUH� SUHVHQWV� KLJK� GHJUHHV� RI� FRPSOH[LW\� RQ� DOO� VFDOH�OHYHOV�� UHVHPEOLQJ� WKHQ� WR�
PDQ\�RWKHU�FRPSOH[�V\VWHPV�DV�OLYLQJ�RUJDQLVPV��HFRV\VWHPV��HFRQRPLF�V\VWHPV��DQG�VR�
RQ��7KH�OHDI�V\VWHP�RI�YHLQV��FRQQHFWLRQV�WR�RQH�DQRWKHU��UHSHWLWLRQ�RI�FRQQHFWLRQV�DQG�
GLVWULEXWLRQV��PDNHV�WKH�XUEDQ�VWUXFWXUH�PXFK�VWURQJHU�IRU�IDFLQJ�VORZ�YDULDEOHV�DQG�IRU�
UHRUJDQL]LQJ�EDVLF�IXQFWLRQV��

7KH�RYHUPHQWLRQHG�SURSHUWLHV�RI� UHVLOLHQW�XUEDQ� IRUPV�DUH�FRQQHFWHG�ZLWK� WKH� OHDI�
structure also because features like hierarchy of scales, redundancy and modularity are 
SUHVHQW�LQ�OHDYHV��LQ�SDUDOOHO�ZLWK�ÁH[LELOLW\�RI�VSDFH�DQG�IXQFWLRQV��OHYHOV�RI�GLYHUVLW\�DQG�
VHOI�RUJDQL]DWLRQ��

Figure 1. Representing a city as a leaf (Source: Authors elaboration, 2020)
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A deeper focus on the leaf structure can for instance demonstrate that within its se-
ries of connections and densities, there is a certain intensity and redundancy that can 
LQÁXHQFH� WKH� V\VWHP�UHDFWLRQ� WR� FKDQJH�� 3K\VLFDO� SURSHUWLHV� RI� D� FLW\� �DQG�RI� D� OHDI�
WRR��FDQ�IRU�LQVWDQFH�SUHYHQW�GDQJHURXV�ÁXFWXDWLRQV�IURP�VSUHDGLQJ�TXLFNO\�WKURXJK�WKH�
V\VWHP��GLVVHPEOLQJ�LW�DQG�HQDEOLQJ�WUDQVIRUPDWLYH�FDSDFLW\��5DWKHU�WKDQ�D�WUHH��PDQ\�
FLWLHV� UHVHPEOH�PDLQO\� WR� D� OHDI� DOVR� EHFDXVH�ZLWKLQ� WKLV� VWUXFWXUH�� YDULDEOHV�ÁRZV�DUH�
PDQDJHG�PRUH�RUJDQLFDOO\�DQG�VSRQWDQHRXVO\�WKDQ�LQ�D�WUHH�VWUXFWXUH��ZKHUH�HIÀFLHQW�
GLVWULEXWLRQ�WHQGV�WR�DOORFDWH�VWDWLRQDU\�ÁRZV�WKURXJK�PDLQ�EUDQFKHV��LQ�WKH�PRVW�HIÀFLHQW�
ZD\��2Q�WKH�FRQWUDU\��WKH�OHDI�PRGHO�JXDUDQWHHV�WKDW�LI�D�YHLQ�LV�LQWHUUXSWHG�RU�FRPSUR-
PLVHG��WKH�UHGXQGDQF\�RI�WKH�V\VWHP�ZLOO�DOORZ�WKH�ÁRZ�WR�JHW�DURXQG�WKH�REVWDFOH�YLD�
VHFRQGDU\�SDWKV�� VR� WR� NHHS�RQ� UHSURGXFWLRQ�DQG�HYROXWLRQ��ZKLOH�PDLQWDLQLQJ�EDVLF�
IXQFWLRQV�DQG�VWUXFWXUHV��

Recognizing that a more detailed explanation about the functioning of a leaf-city 
DQG�RI�HDFK�SURSHUW\�FDQ�EH�DQDO\VHG�DW�GHHSHU�VFDOH�OHYHO��LW�VKRXOG�EH�QRWHG�WKDW�WKH�
whole resilient framework presented for morphology is also able to respond to the two 
RYHUPHQWLRQHG�TXHVWLRQV��%URDGO\� VSHDNLQJ�� LQ�´5HVLOLHQFH� WR�ZKDW"µ�� WKH�HLJKW�XUEDQ�
IRUP�PHDVXUHV�PD\� LPSURYH� UHVLOLHQFH� LQ� UHVSRQVH� WR� VORZ�YDULDEOHV�� )RU� LQVWDQFH�� UH-
GXQGDQF\�PD\�SURYLGH�PXOWLSOH�VRFLR�HFRQRPLF�DQG�HQYLURQPHQWDO�FRPSRQHQWV�ZKLFK�
IDYRXU�D�PHFKDQLVP�IRU�DQWLFLSDWLQJ�VORZ�FKDQJH��SRVVLEOH�GDPDJH�RU�WKUHVKROGV��$V�D�
VWUXFWXUDO�FRPSRQHQW��UHGXQGDQF\�HQVXUHV�WKH�VXUYLYDO�RI�WKH�V\VWHP�DQG�FRQWULEXWHV�WR�
PDLQWDLQ�WKH�HIIHFWLYH�IXQFWLRQLQJ�RI�OLIH�TXDOLW\�HOHPHQWV��'HQVLW\�LV�DQRWKHU�XUEDQ�FKD-
UDFWHULVWLF�IUHTXHQWO\�PHQWLRQHG�DV�LW�IDYRXUV�DGDSWDWLRQ�DQG�WUDQVIRUPDWLRQ�RI�EXLOW�HQ-
YLURQPHQW��WKURXJK�UHDOLVWLF�HVWLPDWLRQV�RI�ODQG�UHTXLUHPHQW�RYHU�D�ORQJ�WLPH�SHULRG��7XU-
QLQJ�WKHQ�WR�WKH�TXHVWLRQ�RI�´5HVLOLHQFH�IRU�ZKDW"µ��WKH�VHOHFWHG�SURSHUWLHV�DUH�FDSDEOH�
WR�JHQHUDWH�IRUP�FRQÀJXUDWLRQV�DGGUHVVLQJ�TXDOLW\�RI�GDLO\�OLIH� LQ�WKH�FLW\�� ,Q�WKLV�VHQVH��
GLYHUVLW\�PD\�GHYHORS�IXQFWLRQDO�RSWLRQV�DGGUHVVLQJ�VSDWLDO�HYROXWLRQ�WKURXJK�WLPH�� ,Q-
GHHG��WKH�IRUPDWLRQ�RI�PXOWLSOH�VSDFHV�FDQ�IDYRXU�WKH�SURGXFWLRQ�DQG�UHSURGXFWLRQ�RI�
VRFLDO�DQG�VSDWLDO�VLWXDWLRQV��HQVXULQJ�WKH�FLW\·V�TXDOLW\��%HUNHV�HW�DO���������0DUFXV�DQG�
&ROGLQJ���������5HSURGXFLELOLW\�DQG�PRGXODULW\�DV�ZHOO�PDNH�D�V\VWHP�PRUH�UHVLOLHQW��SUR-
PRWLQJ�VSDWLDO�LQGHSHQGHQW�HYROXWLRQ�RI�IXQFWLRQV��SHUVLVWHQFH�DQG�DGDSWDELOLW\��

Conclusion 
In this paper, we present a description focused on the physical dimension of urban 

VSDFH�DV� DQ� HOHPHQW� RI� D�PRUH� FRPSOH[� V\VWHP�� 7KH�SURSHUWLHV� DERYH�DUH� IDU� IURP�
H[KDXVWLYH��EXW�WKLV�DVSHFW�LV�QRW�D�ZHDNQHVV�RI�WKH�ZRUN�EXW�UDWKHU�D�EURDGHU�RSSRUWXQLW\�
WR�H[DPLQH�PRUH�LQ�WKH�IXWXUH�VWHSV��7KUHH�PDLQ�FRPPHQWV�PD\�FORVH�WKLV�LQYHVWLJDWLRQ�

)LUVWO\��WKH�RYHUPHQWLRQHG�IHDWXUHV�RSHQ�WKH�SRVVLELOLW\�WR�VSDWLDOO\�UHFRJQL]H�UHVLOLHQFH�
LQ�XUEDQ�EXLOW�HQYLURQPHQW�� OLQNLQJ�WKHVH�HOHPHQWV�WR�GHVLJQ�GLPHQVLRQ��7KLV� LV�D�FUXFLDO�
step because it enables the critical passage of resilience from theory to practices, highli-
JKWLQJ�WKH�QHHG�WR�SURJUHVVLYHO\�FRQQHFW�VFLHQFH�DQG�SUDFWLFH��

Secondly, the generic approach adopted to describe resilient-spatial properties fa-
YRXUV�LWV�HDV\�DSSOLFDWLRQ�WR�GLIIHUHQW�VSDWLDO�VFDOHV��7KLV�PHDQV�WKDW�WKH�FKDUDFWHULVWLFV�
LGHQWLÀHG�FDQ�EH�WUDQVODWHG�LQ�GLIIHUHQW�OHYHOV�RI�XUEDQ�V\VWHPV��SDVVLQJ�IRU�LQVWDQFH�IURP�
WKH�ZKROH�FLW\�VFDOH�WR�WKH�QHLJKERXUKRRG�RQH��

And thirdly, the properties remind that despite urban form is the most concrete dimen-
VLRQ�RI�FLWLHV��DV�0DUFXV�DQG�&ROGLQJ�VWDWH��´LW�GRHV�QRW�H[LVW�LQ�LVRODWLRQµ���������,QGHHG��
morphology exists within a more complex network of tangible and intangible elements 
ZKLFK�KDYH�GHYHORSHG�WKURXJK�WLPH�DQG�KDYH�PDGH�WKDW�SODFH�´W\SLFDO�RI�VRPHWKLQJµ��
This aspect makes the property-selection particularly delicate and more challenging 
WKDQ�RWKHU�XUEDQ�GLPHQVLRQV��

Therefore, further research is needed to deepen these aspects and better explore 
KRZ�UHVLOLHQFH�FDQ�EH�UHFRJQL]HG�DV�DQ�XQGHUO\LQJ�SURSHUW\�RI�VSDFH��5HFRJQL]LQJ�UH-
VLOLHQFH�DV�DQ�XUEDQ�GHVLJQ�DVSHFW�FDQ�GHÀQLWHO\�JHW�RXW� IURP�XPEUHOOD�GLVFRXUVHV�RQ�
UHVLOLHQFH��E\�ÀUVWO\�GLVWLQJXLVKLQJ�HQG�SRLQWV�IURP�PHDQV�RI�XUEDQ�WUDQVIRUPDWLRQ�SURFHV-
VHV��$GGLWLRQDOO\��WUDQVODWLQJ�UHVLOLHQFH�LQ�SUDFWLFDO�WHUPV�RI�PRUSKRORJ\�FDQ�DOVR�OHDG�WR�
GLVFHUQ�LW�IURP�VXVWDLQDELOLW\�FRQFHSW��ZKLFK�KDV�FUHDWHG�VHYHUDO�RYHUODSV�DQG�PLVXQGHU-



URBAN SUBSTRATA
&
CITY REGENERATION

Morphological legacies 
and 

design tools

753ISUFitaly 2020URBAN SUBSTRATA
&
CITY REGENERATION

Morphological legacies 
and 

design tools

753ISUFitaly 2020URBAN SUBSTRATA
&
CITY REGENERATION

Morphological legacies 
and 

design tools

753ISUFitaly 2020

VWDQGLQJV�LQ�WKH�GLVFXVVLRQ�IRU�D�ORQJ�WLPH��
7KXV�� WKHUH� LV� UHDVRQ�WR�EHOLHYH�WKDW�WKHVH�VWHSV�FDQ�UHSUHVHQW�D�FRQWULEXWLRQ� LQ�WKH�

XUEDQ�PRUSKRORJ\�ÀHOG��HVSHFLDOO\�XQGHU�WKH�FXUUHQW�VFHQDULRV�RI�LQFUHDVLQJ�XQFHUWDLQW\��
Furthermore, introducing theories of resilience in urban-form-understanding might facili-
WDWH�WKH�UHJHQHUDWLRQ�RI�VRPH�FRQWHVWV�DIIHFWHG�E\�FKDQJH��)LQDOO\��WKHVH�UHVLOLHQW�PRU-
SKRORJLFDO�HOHPHQWV�SURYH�WKDW�LQWHJUDWLQJ�5HVLOLHQFH�&RQFHSW�DQG�8UEDQ�0RUSKRORJ\�LV�
far from contradictory: the combination is promising, especially for those cities experien-
FLQJ�H[WHQVLYH�SURFHVVHV�RI�WUDQVIRUPDWLRQ���

Illustrations and tables
7DEOH�����5HVLOLHQW�SURSHUWLHV�IRU�8UEDQ�)RUP��6RXUFH��$XWKRU·V�HODERUDWLRQ�IURP�OLWHUD-

WXUH�UHYLHZ�������
)LJ�� - Representing a city as a leaf (Source: Authors elaboration, 2020)
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UHVLOLHQFH�IRU�FRPSOH[LW\�DQG�FKDQJH·��&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH��8.��
&DSUD�� )��� ������� 7KH� 7XUQLQJ�3RLQW�� 6FLHQFH�� 6RFLHW\��DQG� WKH�5LVLQJ�&XOWXUH�� 5DQGRP�

+RXVH�3XEOLVKLQJ�*URXS��
&DUSHQWHU��6�5���:HVWOH\��)��DQG�7XUQHU��*���������¶6XUURJDWHV�IRU�UHVLOLHQFH�RI�VRFLDO²HFR-

ORJLFDO�V\VWHPV·��(FRV\VWHPV���������²����
&KHQ��)���������¶8UEDQ�0RUSKRORJ\�DQG�&LWL]HQV·�/LIH·��LQ��0LFKDORV�$�&���HGV��(QF\FORSH-

GLD�RI�4XDOLW\�RI�/LIH�DQG�:HOO�%HLQJ�5HVHDUFK��6SULQJHU��'RUGUHFKW���
&UXW]HQ��3��-���������¶*HRORJ\�RI�PDQNLQG·��1DWXUH����������
'DYRXGL��6���%URRNV��(���DQG�0HKPRRG��$���������¶(YROXWLRQDU\�5HVLOLHQFH�DQG�6WUDWHJLHV�

IRU�&OLPDWH�$GDSWDWLRQ·��3ODQQLQJ�3UDFWLFH�DQG�5HVHDUFK����������������
'DYRXGL��6���6KDZ��.���/��+DLGHU�-���4XLQODQ��$�(���3HWHUVRQ��*�'���:LONLQVRQ��&���)�QIJHOG��

+���0F(YR\��'���3RUWHU��/���DQG�'DYRXGL��6���������¶5HVLOLHQFH��$�%ULGJLQJ�&RQFHSW�RU�
D�'HDG�(QG"�´5HIUDPLQJµ�5HVLOLHQFH��&KDOOHQJHV� IRU�3ODQQLQJ�7KHRU\�DQG�3UDFWLFH�
Interacting Traps: Resilience Assessment of a Pasture Management System in Northern 
Afghanistan Urban Resilience: What Does it Mean in Planning Practice? Resilience as 
D�8VHIXO�&RQFHSW�IRU�&OLPDWH�&KDQJH�$GDSWDWLRQ"�7KH�3ROLWLFV�RI�5HVLOLHQFH�IRU�3ODQ-
QLQJ��$�&DXWLRQDU\�1RWH·��3ODQQLQJ�7KHRU\�DQG�3UDFWLFH����������������

GH�5RR��*���������¶%HLQJ�RU�%HFRPLQJ"�7KDW�LV�WKH�4XHVWLRQ��&RQIURQWLQJ�&RPSOH[LW\�ZLWK�
&RQWHPSRUDU\�3ODQQLQJ�7KHRU\·��$�3ODQQHUV�(QFRXQWHU�ZLWK�&RPSOH[LW\���$VKJDWH�3X-
EOLVKLQJ��)DUQKDP����������

GH�5RR��*���������¶6SDWLDO�3ODQQLQJ��&RPSOH[LW\�DQG�D�:RUOG�¶2XW�RI�(TXLOLEULXP·���2XWOLQH�
RI�D�1RQ�OLQHDU�$SSURDFK�WR�3ODQQLQJ·��LQ�GH�5RR��*��+LOOLHU��-���DQG�:H]HPDHO��-���HGV���
&RPSOH[LW\�DQG�6SDWLDO�3ODQQLQJ��6\VWHPV��$VVHPEODJHV�DQG�6LPXODWLRQV��$VKJDWH�3X-
EOLVKLQJ��)DUQKDP�²�8.����������

'X�3OHVVLV��&�� ������� ¶$�FRQFHSWXDO� IUDPHZRUN� IRU�XQGHUVWDQGLQJ� VRFLDO�HFRORJLFDO� V\-
VWHPV·�� LQ�([SORULQJ�6XVWDLQDELOLW\� 6FLHQFH�²�$�6RXWKHUQ�$IULFDQ�3HUVSHFWLYH� �$IULFDQ�
6XQ�0HGLD��6WHOOHQERVK���������

(ONLQ��7���0F/DUHQ��'���DQG�+LOOPDQ��0���������5HYLYLQJ�WKH�FLW\��7RZDUGV�VXVWDLQDEOH�XUEDQ�
GHYHORSPHQW��&RQWLQXXP�,QWHUQDWLRQDO�3XEOLVKLQJ��/RQGRQ��

(OPTYLVW��7���$QGHUVVRQ��(���)UDQW]HVNDNL��1���0F3KHDUVRQ��7���2OVVRQ��3���*DIIQH\��2���7DNHX-
FKL��.��DQG�)RONH��&���������¶6XVWDLQDELOLW\�DQG�UHVLOLHQFH�IRU�WUDQVIRUPDWLRQ�LQ�WKH�XUEDQ�
FHQWXU\·��1DWXUH�6XVWDLQDELOLW\�������²�����

)HOLFLRWWL��$���5RPLFH��2���DQG�3RUWD��6���������¶)URP�V\VWHP�HFRORJ\�WR�XUEDQ�PRUSKRORJ\��
WRZDUGV�D�WKHRU\�RI�XUEDQ�IRUP�UHVLOLHQFH·��&RQIHUHQFH��,)R8�������5HIUDPLQJ�8UEDQ�
5HVLOLHQFH�,PSOHPHQWDWLRQ��$OLJQLQJ�6XVWDLQDELOLW\�DQG�5HVLOLHQFH���'HFHPEHU�������

)HOLFLRWWL��$���5RPLFH��2���DQG�3RUWD��6���������¶'HVLJQ�IRU�FKDQJH��)LYH�SUR[LHV�IRU�UHVLOLHQ



URBAN SUBSTRATA
&

CITY REGENERATION

754 ISUFitaly 2020 URBAN SUBSTRATA
&

CITY REGENERATION

754 ISUFitaly 2020 URBAN SUBSTRATA
&

CITY REGENERATION

Morphological legacies 
and 
design tools

754 ISUFitaly 2020

FH�LQ�WKH�XUEDQ�IRUP·��2SHQ�+RXVH�,QWHUQDWLRQDO���������²���
)LVFKHU��.���+LHUPDLHU��6���5LHGHO��:���+DULQJ��,���������¶0RUSKRORJ\�'HSHQGHQW�$VVHVVPHQW�

RI�5HVLOLHQFH�IRU�8UEDQ�$UHDV·��6XVWDLQDELOLW\�������������
)OHLVFKKDXHU��0���������¶7KH�5ROH�RI�6SDWLDO�3ODQQLQJ�LQ�6WUHQJWKHQLQJ�8UEDQ�5HVLOLHQFH·��

LQ�3DVPDQ�+�-���.LULOORY�,�$���HGV��5HVLOLHQFH�RI�&LWLHV�WR�7HUURULVW�DQG�RWKHU�7KUHDWV��1$72�
6FLHQFH�IRU�3HDFH�DQG�6HFXULW\�6HULHV�6HULHV�&��(QYLURQPHQWDO�6HFXULW\��6SULQJHU��'RU-
GUHFKW��

)RONH��&���������¶5HVLOLHQFH��5HSXEOLVKHG�·��(FRORJ\�DQG�6RFLHW\�����������
)RONH��&���&DUSHQWHU��6���:DONHU��%���6FKHIIHU��0���&KDSLQ��7���DQG�5RFNVWURP��-���������¶5HVL-

OLHQFH�WKLQNLQJ��,QWHJUDWLQJ�UHVLOLHQFH��DGDSWDELOLW\�DQG�WUDQVIRUPDELOLW\·��(FRORJ\�DQG�
6RFLHW\���������²���

)RUJDFL��&���9DQ�7LPPHUHQ��$���������¶8UEDQ�IRUP�DQG�ÀWQHVV��WRZDUGV�D�VSDFH�PRUSKR-
ORJLFDO�DSSURDFK�WR�JHQHUDO�XUEDQ�UHVLOLHQFH·����WK�$QQXDO�LQWHUQDWLRQDO�VXVWDLQDEOH�
GHYHORSPHQW�UHVHDUFK�&RQIHUHQFH�1RUZHJLDQ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��
�7KURQGKHLP�²�1RUZD\���

+DJDQ��6���������¶&LWLHV�RI�ÀHOG��&\EHUVSDFH�DQG�XUEDQ�VSDFH·��LQ�.RHQ��6��DQG�<DQQDV��6��
�HG���$UFKLWHFWXUH��FLW\��HQYLURQPHQW��3URFHHGLQJV�RI�3/($��-DPHV�	�-DPHV��/RQGRQ��
��������

+ROOLQJ��&�6��DQG�*XQGHUVRQ��/�+���������¶5HVLOLHQFH�DQG�DGDSWLYH�F\FOHV·��LQ�*XQGHUVRQ�
/�+��DQG�+ROOLQJ�&�6�� �(GV��3DQDUFK\��8QGHUVWDQGLQJ� 7UDQVIRUPDWLRQV� LQ�+XPDQ�DQG�
1DWXUDO�6\VWHPV��:DVKLQJWRQ��'&��,VODQG�3UHVV����²����

+ROOLQJ��&��6���������¶8QGHUVWDQGLQJ�WKH�FRPSOH[LW\�RI�HFRQRPLF��HFRORJLFDO��DQG�VRFLDO�
V\VWHPV·��(FRV\VWHPV�������²����

+ROOLQJ��&��6���������¶6LPSOLI\LQJ�WKH�FRPSOH[��7KH�SDUDGLJPV�RI�HFRORJLFDO�IXQFWLRQ�DQG�
VWUXFWXUH·��(XURSHDQ�-RXUQDO�RI�2SHUDWLRQDO�5HVHDUFK����������²����

+ROOLQJ��&��6���DQG�*ROGEHUJ��0��$���������¶(FRORJ\�DQG�SODQQLQJ·��-RXUQDO�RI�WKH�$PHUL-
FDQ�,QVWLWXWH�RI�3ODQQHUV��������������

-DEDUHHQ��<�5���������¶6XVWDLQDEOH�8UEDQ�)RUPV���7KHLU�7\SRORJLHV��0RGHOV��DQG�&RQFHS-
WV·��-RXUQDO�RI�3ODQQLQJ�(GXFDWLRQ�DQG�5HVHDUFK������������

/KRPPH�� 6��� 6HUUH�� '��� 'LDE�� <�� DQG� /DJDQLHU�� 5�� ������� ¶$QDO\]LQJ� UHVLOLHQFH� RI� XUEDQ�
QHWZRUNV��$�SUHOLPLQDU\�VWHS�WRZDUGV�PRUH�ÁRRG�UHVLOLHQW�FLWLHV·��1DWXUDO�+D]DUGV�DQG�
(DUWK�6\VWHP�6FLHQFH�������������

0DUFXV��/��DQG�&ROGLQJ��-���������¶7RZDUGV�D�VSDWLDO�PRUSKRORJ\�RI�XUEDQ�VRFLDO�HFRORJL-
FDO�V\VWHPV·��&RQIHUHQFH�SURFHHGLQJV�IRU�WKH���WK�,QWHUQDWLRQDO�FRQIHUHQFH�RQ�XUEDQ�
IRUP��,68)������$XJXVW���������������&RQFRUGLD�8QLYHUVLW\��0RQWUHDO��

0DUFXV��/��DQG�&ROGLQJ��-�� ������� ¶7RZDUG�DQ� LQWHJUDWHG�WKHRU\�RI� VSDWLDO�PRUSKRORJ\�
DQG�UHVLOLHQW�XUEDQ�V\VWHPV·��(FRORJ\�DQG�6RFLHW\�����������

0HKDII\��0���������¶8UEDQ�)RUP�DQG�*UHHQKRXVH�*DV�(PLVVLRQV·��$�%(���$UFKLWHFWXUH�DQG�
WKH�%XLOW�(QYLURQPHQW�����������

1RUEHUJ��-��DQG�&XPPLQJ��*�6���������¶&RPSOH[LW\�7KHRU\�IRU�D�6XVWDLQDEOH�)XWXUH��&RP-
SOH[LW\� LQ�HFRORJLFDO�V\VWHPV�VHULHV·��&ROXPELD�8QLYHUVLW\�3UHV��&KLFKHVWHU��1HZ�<RUN��
86��

1RYRWQ\��9���$KHUQ��-��DQG�%URZQ��3���������:DWHU�FHQWULF�VXVWDLQDEOH�FRPPXQLWLHV��SODQ-
QLQJ��UHWURÀWWLQJ�DQG�EXLOGLQJ�WKH�QH[W�XUEDQ�HQYLURQPHQW��-RKQ�:LOH\�	�6RQV���1HZ�
-HUVH\��86��

3DJH��6�(���������'LYHUVLW\�DQG�&RPSOH[LW\��3ULQFHWRQ�8QLYHUVLW\�3UHVV��3ULQFHWRQ��
3DMRXK��'�+��DQG�$ORSRXUL��(���������¶([SODQDWLRQ�RI�0RUSKRORJLFDO�$SSURDFK�WR�8UEDQ�

)RUP�LQ�5HVLOLHQFH�7KLQNLQJ·��8UEDQ�0DQDJH�(QHUJ\�6XVWDLQDELOLW\�����������
3OHVVLV��&��GX��/DQGPDQ��.���1HO��'���3HUHV��(���������¶$�´UHVLOLHQWµ�XUEDQ�PRUSKRORJ\��75867��

7KLQN�7DQN�RQ�5HVLOLHQW�8UEDQ�6\VWHPV·��7UDQVLWLRQ��75867���6FKRRO�RI�WKH�%XLOW�(QYLURQ-
PHQW��8QLYHUVLW\�RI�3UHWRULD��3ULYDWH�%DJ�;����+DWÀHOG�������3UHWRULD��6RXWK�$IULFD���

5HYL��$���6DWWHUWKZDLWH��'�(���$UDJyQ�'XUDQG��)���&RUIHH�0RUORW��-���.LXQVL��5�%�5���3HOOLQJ��
0���5REHUWV��'�&��DQG�6ROHFNL��:���������¶8UEDQ�DUHDV·��&OLPDWH�&KDQJH�������,PSDFWV��
$GDSWDWLRQ��DQG�9XOQHUDELOLW\��3DUW�$��*OREDO�DQG�6HFWRUDO�$VSHFWV��&RQWULEXWLRQ�RI�
:RUNLQJ�*URXS�,,�WR�WKH�)LIWK�$VVHVVPHQW�5HSRUW�RI�WKH�,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OL-
PDWH�&KDQJH�>)LHOG��&�%���9�5��%DUURV��'�-��'RNNHQ��.�-��0DFK��0�'��0DVWUDQGUHD��7�(��
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%LOLU��0��&KDWWHUMHH��.�/��(EL��<�2��(VWUDGD��5�&��*HQRYD��%��*LUPD��(�6��.LVVHO��$�1��/HY\��
6��0DF&UDFNHQ��3�5��0DVWUDQGUHD��DQG�/�/��:KLWH��HGV��@��&DPEULGJH�8QLYHUVLW\�3UHVV��
&DPEULGJH��8QLWHG�.LQJGRP�DQG�1HZ�<RUN��1<��86$����������

5RPLFH��2���)HOLFLRWWL��$���DQG�3RUWD��6���������¶7KH�5RDG�WR�0DVWHUSODQQLQJ�IRU�&KDQJH�
DQG�WKH�'HVLJQ�RI�5HVLOLHQW�3ODFHV·��$UFKLWHFWXUDO�5HVHDUFK�LQ�)LQODQG�������

6DODW�� 6��� %RXUGLF�� /��DQG� /DEEH�� )�� ������� ¶%UHDNLQJ� V\PPHWULHV�DQG�HPHUJLQJ� VFDOLQJ�
XUEDQ� VWUXFWXUHV��$�0RUSKRORJLFDO� 7DOH�RI���&LWLHV��3DULV��1HZ�<RUN�DQG�%DUFHORQD·��
,QWHUQDWLRQDO�-RXUQDO�RI�$UFKLWHFWXUDO�5HVHDUFK�$UFK1HW�

6DODW��6��DQG�%RXUGLF��/���������¶6\VWHPLF�5HVLOLHQFH�RI�&RPSOH[�8UEDQ�6\VWHPV·��7H0$�²�
7ULPHVW��/DE��7HUULW��0RELOLWj�H�$PELHQWH�²�7H0$/DE�����������

6DODW��6���������&LWLHV�DQG�IRUPV��RQ�VXVWDLQDEOH�XUEDQLVP��+HUPDQQ��3DULV��
6DOLQJDURV��1��$���������¶&RPSOH[LW\�DQG�XUEDQ�FRKHUHQFH·��-RXUQDO�RI�8UEDQ�'HVLJQ����

��������
6DPXHOVVRQ��.���&ROGLQJ��-��DQG�%DUWKHO��6���������¶8UEDQ�UHVLOLHQFH�DW�H\H�OHYHO��6SDWLDO�

DQDO\VLV�RI�HPSLULFDOO\�GHÀQHG�H[SHULHQWLDO�ODQGVFDSHV·��/DQGVFDSH�DQG�8UEDQ�3ODQ-
QLQJ������������

6KDULÀ��$�������D��¶5HVLOLHQW�8UEDQ�)RUP��$�&RQFHSWXDO�)UDPHZRUN·��LQ�5HVLOLHQFH�2ULHQ-
WHG�8UEDQ�3ODQQLQJ��6SULQJHU�,QWHUQDWLRQDO�3XEOLVKLQJ�������

6KDULÀ��$�������E��¶5HVLOLHQW�XUEDQ�IRUPV��$�UHYLHZ�RI�OLWHUDWXUH�RQ�VWUHHWV�DQG�VWUHHW�QHWZRU-
NV·��%XLOGLQJ�DQG�(QYLURQPHQW������������

6KDULÀ��$���������¶8UEDQ�IRUP�UHVLOLHQFH��$�PHVR�VFDOH�DQDO\VLV·��&LWLHV��������²�����
6LPPLH��-��DQG�0DUWLQ��5���������¶7KH�HFRQRPLF�UHVLOLHQFH�RI�UHJLRQV��7RZDUGV�DQ�HYROXWLR-

QDU\�DSSURDFK·��&DPEULGJH�-RXUQDO�RI�WKH�5HJLRQV��(FRQRP\�DQG�6RFLHW\������²���
6WnKOH��$���.OHEHUJ��+�/���:H]HOLXV��,��0LQRXUD��(���5\GHOO��0��DQG�*MHUWVHQ��6���������&LW\�0H-

DVXUHV�²�$�JXLGH�IRU�5HVHDUFK�'ULYHQ�8UEDQ�'HVLJQ��6SDFH�VFDSH��6WRFNKROP��
6WnKOH��$���0DUFXV��/��DQG�.DUOVWU|P��$���������¶3ODFH�V\QWD[�²�D�VSDFH�V\QWD[�DSSURDFK�

WR�DFFHVVLELOLW\·��3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�6SDFH�6\QWD[�6\PSRVLXP��7HFK-
QLVFKH�8QLYHUVLWlW�'HOIW��'HOIW��1HWKHUODQGV������������

6WDQJO��3���������¶3URVSHFWV�IRU�8UEDQ�0RUSKRORJ\�LQ�5HVLOLHQFH�$VVHVVPHQW·�� LQ�5HVLOLHQ-
FH�2ULHQWHG�8UEDQ�3ODQQLQJ���&KDSWHU����/HFWXUH�1RWHV�LQ�(QHUJ\��)HEUXDU\�������

6WHIIHQ��:���&UXW]HQ��-��DQG�0F1HLOO�� -��5�� ������� ¶7KH�$QWKURSRFHQH��$UH�KXPDQV�QRZ�
RYHUZKHOPLQJ�WKH�JUHDW�IRUFHV�RI�QDWXUH"·��$PELR��������������

7XUQHU�6���5RE\QH��6��DQG�0XUUD\��0�6�� ������� ¶0DQDJLQJ�JURZWK� LQ�D�FOLPDWH�RI�XUEDQ�
GLYHUVLW\�� 6RXWK�)ORULGD·V�(DVWZDUG�KR�� ,QLWLDWLYH·�� -RXUQDO�RI�3ODQQLQJ�(GXFDWLRQ�DQG�
5HVHDUFK������������

81'(6$�������� ¶:RUOG�XUEDQL]DWLRQ�SURVSHFWV�� WKH������ UHYLVLRQ��5HWULHYHG�IURP�8QLWHG�
1DWLRQV�+XPDQ�6HWWOHPHQWV�3URJUDPPH·��LQ�81�+DELWDW��HG���8UEDQ�3ODQQLQJ�IRU�&LW\�
/HDGHUV��1DLUREL�*SR�.HQ\D����QG�(GLWLRQ���

:DONHU��%��+���&DUSHQWHU��6��5���5RFNVWURP��-���&UpSLQ��$��6��DQG�3HWHUVRQ�*��'���������¶'UL-
YHUV��´VORZµ�YDULDEOHV��´IDVWµ�YDULDEOHV�� VKRFNV��DQG� UHVLOLHQFH·��(FRORJ\�DQG�6RFLHW\�
��������

:KLWH��,���������5LVN��UHVLOLHQFH�DQG�VSDWLDO�SODQQLQJ��2[RQ��5RXWOHGJH��/RQGRQ��
:DONHU��%��+��DQG�6DOW��'���������5HVLOLHQFH�SUDFWLFH��EXLOGLQJ�FDSDFLW\�WR�DEVRUE�GLVWXU-

EDQFH�DQG�PDLQWDLQ�IXQFWLRQ��,VODQG�3UHVV��:DVKLQJWRQ�
:DONHU��%�+���+ROOLQJ��&�6��6WHSKHQ��5��DQG�&DUSHQWHU��$�3���������¶5HVLOLHQFH��$GDSWDELOLW\�

DQG�7UDQVIRUPDELOLW\·��6RFLDO�HFRORJLFDO�6\VWHPV��(FRORJ\�DQG�6RFLHW\����
:DONHU��%�+��DQG�5HHV��:���������¶8UEDQ�GHQVLW\�DQG�HFRORJLFDO�IRRWSULQW�²�DQ�DQDO\VLV�RI�

&DQDGLDQ�KRXVHKROGV·��LQ�5RVHODQG��0���HG��(FR�FLW\�GLPHQVLRQV��KHDOWK\�FRPPXQL-
WLHV��KHDOWK\�SODQHW��1HZ�6RFLHW\�3XEOLVKHU��*DEULROD�,VODQG��%&�&DQDGD���

:KHHOHU��6���������3ODQQLQJ�IRU�VXVWDLQDELOLW\��&UHDWLQJ�OLYDEOH��HTXLWDEOH��DQG�HFRORJLFDO�
FRPPXQLWLHV��5RXWOHGJH��/RQGRQ�1HZ�<RUN�

:RRG��6��DQG�'RYH\��.���������¶&UHDWLYH�0XOWLSOLFLWLHV��8UEDQ�0RUSKRORJLHV�RI�&UHDWLYH�
&OXVWHULQJ·��-RXUQDO�RI�8UEDQ�'HVLJQ�������
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