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Introduction
The term ‘vulnerability’ has become a key concept in 
GLVDVWHU�UHVHDUFK�DQG�PDQDJHPHQW�GXH�WR�WKH�LQÀXHQFH�
WKDW�WKH�YXOQHUDELOLW\�RI�REMHFWV��SRSXODWLRQV�DQG�V\VWHPV�
has on the extent of damage and losses considering all 
NLQG�RI�FDODPLWLHV��QDWXUDO��VRFLR�QDWXUDO�RU�HQWLUHO\�PDQ�
made). Despite the fact that ‘vulnerability’ is construed in 
various ways by experts and stakeholders from different 
¿HOGV�DQG�EDFNJURXQGV��RQH�PD\�GHVFULEH�YXOQHUDELOLW\�
DV�WKH�GHJUHH�RI�VXVFHSWLELOLW\�RU�IUDJLOLW\�RI�FRPPXQLWLHV��
systems or elements at risk and their capacity to cope 
under adverse or hazardous conditions. 
The importance of vulnerability is underlined by the fact 
that the impact and scale of a hazardous event is largely 
GHWHUPLQHG�E\�KXPDQ�IDFWRUV��7KDW�LV��WKH�KD]DUGRXV�
event itself might be purely ‘natural’; any disastrous 
LPSDFW��KRZHYHU��LV�LQ�DGGLWLRQ�VWURQJO\�LQÀXHQFHG�E\�WKH�
VRFLDO��SROLWLFDO��HFRQRPLF�DQG�HQYLURQPHQWDO�VHWWLQJ��
)XUWKHUPRUH��DGYHUVH�HIIHFWV�RI�VXFK�HYHQWV�RIWHQ�
segregate societies or populations of an affected region 
E\�VRFLDO�FODVV��HWKQLF�JURXSV��KHDOWK��DJH�RU�JHQGHU��$�
well-known example is that of hurricane Katrina causing 
disproportionally high number of victims amongst the 
SRRU�EODFN�DQG�HOGHUO\�SRSXODWLRQ�LQ�1HZ�2UOHDQV�LQ������
�&XWWHU�HW�DO����������
Against this background it is increasingly accepted that 
building resilience and reducing vulnerability are key 
factors in risk reduction. This is particularly important as 
societies are currently being forced to adapt to new and 
unknown stressors and pressures triggered by global 
FKDQJHV�WKDW�DUH�KDUG�WR�SUHGLFW�DQG�PD\�LQÀXHQFH�DOO�
SDUWV�RI�VRFLHW\�LQFOXGLQJ�WKH�HFRQRP\��HQYLURQPHQW�DQG�
climate. 
Within this context it can be said that there is a shared 
consensus that policies need to place an emphasis on 
SUHYHQWLRQ�WKURXJK�D�PRUH�FRPSUHKHQVLYH��LQWHJUDWHG�
ULVN�DVVHVVPHQW��,Q�WKLV�IUDPHZRUN��ULVN�PDQDJHPHQW�
strategies must evolve from focusing on disaster events 
and defence against risks to a broader strategy based 
on reducing vulnerability and increasing resilience (Medd 
DQG�0DUYLQ���������7KLV�LV�LQ�FRQWUDVW�WR�WKH�ZD\�ULVNV�
KDYH�EHHQ�KDQGOHG�LQ�WKH�SDVW��ZKHUH�WKH�IRFXV�KDV�
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EHHQ�PDLQO\�RQ�SRVW�HYHQW�GLVDVWHU�UHVSRQVH��UHVFXH�DQG�
recovery. The major uncertainties involved in understanding 
WKH�FRPSOH[�G\QDPLFV�RI�QDWXUDO�V\VWHPV��FOLPDWH�FKDQJH�
and extreme events are among reasons for such evolution in 
risk mitigation strategies.
Risk assessment and risk management cannot be separated. 
7KH�ZD\�ULVN�DVVHVVPHQW�LV�IUDPHG�VLJQL¿FDQWO\�DIIHFWV�WKH�
kind of mitigation measures that can be designed. When 
RQO\�WKH�KD]DUG�FRPSRQHQW�LV�FRQVLGHUHG��WKH�UHVSRQVH�ZLOO�
be largely limited to structural measures to diminish the 
severity and/or frequency of potentially damaging events; 
DGGLQJ�WKH�H[SRVXUH�FRPSRQHQW��ZLOO�LPSURYH�WKH�ULVN�
PDQDJHPHQW��EXW�VWUDWHJLHV�ZLOO�PHUHO\�IRFXV�RQ�UHGXFLQJ�
numbers and assets at risk. By adding the vulnerability 
DQG�WKH�UHVLOLHQFH�FRPSRQHQWV��D�GLVWLQFWLRQ�DPRQJ�
HTXDOO\�H[SRVHG�HOHPHQWV�DQG�VRFLDO�JURXSV�FDQ�EH�PDGH��
identifying those that are more or less likely to suffer from 
damage because of their intrinsic characteristics. 
‘MOVE’ and ‘ENSURE’ are two projects that have been 
funded within the European Commission’s FP7. They both 
focused on vulnerability and explored ways of enhancing 
WKH�FDSDFLW\�RI�DVVHVVLQJ�YXOQHUDELOLW\��DQG�VXJJHVWLQJ�ZD\V�
of improving its inclusion in scenario modelling and risk 
analysis. Both have developed frameworks and methods 
that have been a) tested in case studies and b) presented 
to stakeholders in order to obtain their opinion about the 
practical viability and potential use of the framework and 
methods in policies and administrative processes. 
This paper is a joint effort made at the end of the two 
projects’ activities in order to share common results with the 
ZLGHU�VFLHQWL¿F�DQG�GHFLVLRQ�PDNLQJ�FRPPXQLWLHV��,W�LQWHQGV�
to support relevant European policies and to contribute 
WR�WKH�GLVFXVVLRQ�RI�IXWXUH�UHVHDUFK��SDUWLFXODUO\�ZLWKLQ�
the context of risk caused by hazards and environmental 
change.
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Relevant policies and programmes
1.

7KH�¿QDO�WDUJHW�RI�YXOQHUDELOLW\�UHVHDUFK�ZLWKLQ�WKH�FRQWH[W�
of risk assessment approaches is to reduce the adverse 
impact of potentially damaging future events on society. To 
achieve this it needs to contribute to the improvement of 
how society governs and manages risk. Risk governance is 
a complex task due to the wide variety of actors involved 
at all decision-making levels; complicated cause-effect 
relationships; the high level of uncertainty regarding 
VFLHQWL¿F�PRGHOV��DQG�WKH�WUDQVGLVFLSOLQDU\�FKDUDFWHU�RI�
mitigation and adaptation strategies. 

Risks originating from natural and man-made hazards have 
EHHQ�FRUUHFWO\�ODEHOOHG�E\�+XEHU��������DV�FROOHFWLYH�ULVNV��
for which several layers of multiple responsibilities have to 
be considered. This means that several levels of government 
�IURP�ORFDO�WR�QDWLRQDO�DQG�VRPHWLPHV�EH\RQG���DJHQFLHV��
DQG�SXEOLF�DQG�SULYDWH�RUJDQLVDWLRQV��LQFOXGLQJ�FLWL]HQV���
hold some degree of responsibility in shaping risk factors. 
7KHUHIRUH��D�VKDUHG�UHVSRQVLELOLW\�DSSURDFK�KDV�WR�EH�WDNHQ�
LQ�PDQDJLQJ�VXFK�ULVNV��0D\�DQG�:LOOLDPV���������+RZHYHU��
VXFK�DQ�DSSURDFK�FRQÀLFWV�ZLWK�KRZ�ULVN�DVSHFWV�DUH�
generally managed and dealt with - both relating to policy 
and science.
&RQFHUQLQJ�VFLHQFH��6WLUOLQJ���������EXLOGLQJ�RQ�SUHYLRXV�
ZRUN�E\�5HQQ���������HVWDEOLVKHV�D�IXUWKHU�VXEWOH�GLIIHUHQFH�
between uncertainty and ambiguity. Attempts to model risk 
DUH�FKDOOHQJLQJ�QRW�RQO\�EHFDXVH�RI�LQWULQVLF�XQFHUWDLQWLHV��
but also due to fundamental ignorance about relevant 
aspects of how potentially hazardous events interact with 
FRPSOH[�V\VWHPV��)XUWKHUPRUH��DV�GLVFXVVHG�E\�%HFN�
��������GHFLVLRQV�UHODWLQJ�WR�ULVN�WKUHVKROGV�DUH�DPELJXRXV��
LQ�WKDW�WKH\�DUH�QRW�SXUHO\�WHFKQLFDO��DV�ULVNV�WKHPVHOYHV�
imply a blend of “facts” and “values” that cannot be 
VHSDUDWHG�IURP�RQH�DQRWKHU��,Q�WKHLU�ZRUN��6DOWHU���������
6DUHZLW]�HW�DO����������DQG�-DVDQRII���������DOO�SRLQWHG�
out the dangers stemming from the interaction between 
GLIIHUHQW�W\SHV�RI�XQFHUWDLQW\��ZKHQHYHU�UHJXODWLRQV�DQG�
GHFLVLRQV�QHHG�WR�EH�PDGH��5HÀHFWLRQ�RQ�XQFHUWDLQWLHV�DW�
GLIIHUHQW�OHYHOV�DQG�RQ�WKH�LQWHUDFWLRQ�EHWZHHQ�VRFLDO�JURXSV��
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LQFOXGLQJ�VFLHQWLVWV��DQG�VWDNHKROGHUV�GHVHUYHV�SHUKDSV�
IXUWKHU�HIIRUWV��SDUWLFXODUO\�LQ�WKH�OLJKW�RI�WKH�SHUWLQHQW�
report “Taking European Knowledge Society seriously” (EU 
&RPPLVVLRQ���������
&RQFHUQLQJ�SROLF\��+DQGPHU��������QRWLFHG�WKDW�WKH�QHHG�
to make sound decisions regarding issues that by their 
nature are transversal to governmental sectors (and risk 
JRYHUQDQFH�LV�D�SHUIHFW�H[DPSOH���VWURQJO\�FRQÀLFWV�ZLWK�
the way modern states work. Sectorialization of practices 
and separation of power imply poor coordination between 
authorities and agencies that should be focusing on common 
JRDOV��$OVR��FUXFLDO�LQIRUPDWLRQ�LV�RIWHQ�NHSW�E\�LQGLYLGXDO�
RUJDQL]DWLRQV��DQG�GRHV�QRW�ÀRZ�EHWZHHQ�WKH�GLIIHUHQW�
RI¿FHV�DQG�DGPLQLVWUDWLRQ�ERGLHV�

$FFRUGLQJO\��RQH�RI�WKH�PRVW�UHOHYDQW�¿QGLQJV�RI�ERWK�WKH�
MOVE and ENSURE projects has been that vulnerability 
cannot be easily isolated or treated separately at individual 
levels or sectors. This is because it results from a process 
WKDW�LV�VKDSHG�RYHU�WLPH�DQG�DFURVV�D�YDULHW\�RI�VFDOHV��DV�
well as involving multi-layered decision-making processes. 
)RU�H[DPSOH��D�ORZ�QXPEHU�RI�HDUWKTXDNH�UHVLVWDQW�EXLOGLQJV�
in a seismic zone may be a result of a lack of policies for 
UHWUR¿WWLQJ�EXLOGLQJV�DW�QDWLRQDO�OHYHO��+RZHYHU��LW�PD\�LQ�
addition stem from institutional weaknesses relating to 
(non) compliance with building construction regulations.

Probably the general lack of legislative tools to reduce 
natural hazard risk in the EU is partly a consequence of 
the complexity of the risk governance aspect. The Floods 
'LUHFWLYH�DGRSWHG�E\�WKH�(XURSHDQ�&RPPLVVLRQ�LQ������
represents a notable exception to this judicial gap. Member 
6WDWHV�KDYH�EHHQ�DVNHG�WR�GHYHORS�ÀRRG�ULVN�DVVHVVPHQW�
DQG�PDSV�WR�VXSSRUW�ÀRRG�ULVN�PDQDJHPHQW�SODQV�LQ�D�
UHFXUULQJ�HIIRUW��$�¿UVW�URXQG�RI�ULVN�PDQDJHPHQW�SODQV�LV�
VHW�IRU�������EXW�LW�LV�DOUHDG\�FOHDU�WKDW�WKLV�RQO\�FRQVWLWXWHV�
D�¿UVW�VWHS�WRZDUGV�HQKDQFHG�DVVHVVPHQW�DQG�PDSSLQJ�
PHWKRGRORJLHV��ZKLFK�ZLOO�WKHQ�EH�DSSOLHG�LQ�RUGHU�WR�
VXSSRUW�D�VHFRQG�VWDJH�SODQQLQJ�HIIRUW�IRU�������7KH�
029(�DQG�(1685(�SURMHFWV�SURYLGH�VLJQL¿FDQW�VXSSRUW�
in developing the type of analysis required by the Flood 
'LUHFWLYH��)RU�H[DPSOH��WKH�QDWXUH�RI�UHVXOWV�VHHQ�XS�XQWLO�
now (in the Danube catchment and in Italy for example) 
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1.1.
Resilience, adaptation and response 
in a changing environment
3DUW�RI�VXFK�D�KROLVWLF��LQWHJUDWHG�ULVN�DSSURDFK�LV�WR�
strengthen resilience responses to hazardous events through 
adequate prevention measures. Resilience does not just 
VLJQLI\�UHWXUQLQJ�WR�D�SUH�HYHQW�FRQGLWLRQ��ZKLFK�PD\�KDYH�
EHHQ�D�ZHDN�DQG�WKHUHIRUH�XQGHVLUDEOH�RQH��EXW�UDWKHU�WR�
transform a crisis into an opportunity for enhancement 
and improvement and thus the reduction of pre-event 
vulnerability. 
7KH�+\RJR�)UDPHZRUN�RI�$FWLRQ��81,6'5��������DGRSWHG�E\�
WKH�(XURSHDQ�8QLRQ�DQG�WKH�&RXQFLO�RI�(XURSH¶V������UHSRUW�
on “Governance of Climate Change Adaptation” call explicitly 
for an increase in the resilience of societies affected by 
natural hazards and their impact.

The cross-scale temporal relationship mentioned above 
is particularly relevant when tackling the link between 
ZKDW�LV�GRQH�EHIRUH�DQG�DIWHU�WKH�QDWXUDO�KD]DUG�LPSDFW��
including the later phases of recovery and reconstruction. 
Being prepared for recovery or having ideas about how 
WR�UHGXFH�YXOQHUDELOLW\�LQ�D�FLW\��D�UHJLRQ��DQ�HQWHUSULVH�RU�
D�V\VWHP�LV�FUXFLDO�LQ�RUGHU�WR�QRW�RQO\�DGMXVW�WR�FKDQJH��
but also to do so in the best possible manner. At the same 
time this should allow for the process of learning from the 
FULVLV�LWVHOI��+RZHYHU��RQO\�ZHOO�RUJDQL]HG�DQG�ZHOO�SUHSDUHG�
agencies (or ‘societies’) are able to learn as well as correct 
IXQGDPHQWDO�HUURUV��HYHQ�ZKHQ�WKHVH�UHTXLUH�WKH�UHYLVLRQ�
of deeply rooted assumptions and cultural behaviour (see 
5RX[�'XIRUW���������7KLV�SURFHVV�RI�OHDUQLQJ�DQG�DGDSWDWLRQ�
E\�XQGHUVWDQGLQJ�¿UVW�WKH�FRUUHODWLRQ�EHWZHHQ�GLIIHUHQW�
types of damage as well as different types of vulnerability is 
HVVHQWLDO��DV�VKRZQ�LQ�WKH�YDULRXV�FDVH�DQG�WHVW�VWXG\�DUHDV�
analysed within the ENSURE and MOVE projects. 

VXJJHVWV�WKDW�WKHUH�LV�VLJQL¿FDQW�URRP�IRU�LPSURYHPHQW�E\�
taking into consideration vulnerability factors beyond simple 
H[SRVXUH�WR�ÀRRG�KD]DUG��
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This is particularly relevant for the condition of climate 
FKDQJH��LQ�ZKLFK�SUHGLFWLRQV�WDLQWHG�ODUJHO\�E\�XQFHUWDLQWLHV�
do not guarantee that previous methods of preparation will 
EH�VXFFHVVIXO��&RQFHUQLQJ�K\GUR�PHWHRURORJLFDO�KD]DUGV��
the white paper on “Adapting to Climate Change: Towards 
D�(XURSHDQ�)UDPHZRUN�IRU�$FWLRQ´��(&�&RP��������
establishes a framework for reducing the vulnerability of 
the EU to the impact of climate change. It is based on a 
ZLGH�FRQVXOWDWLRQ�ODXQFKHG�LQ������E\�WKH�³*UHHQ�3DSHU�RQ�
$GDSWLQJ�WR�&OLPDWH�&KDQJH�LQ�(XURSH �́�DQG�UHVHDUFK�HIIRUWV�
WKDW�LGHQWL¿HG�DFWLRQV�WR�EH�WDNHQ�LQ�WKH�VKRUW�WHUP��,W�ZLOO�
complement action by Member States and support wider 
LQWHUQDWLRQDO�HIIRUWV�WR�DGDSW�WR�FOLPDWH�FKDQJH��SDUWLFXODUO\�
in developing countries. The European Commission is 
examining ways to improve the monitoring of natural hazard 
impacts and adaptation measures to develop vulnerability 
indicators e.g. through climate change vulnerability and 
DGDSWDWLRQ�LQGLFDWRUV��(7&�$&&�7HFKQLFDO�3DSHU���������
The two projects MOVE and ENSURE have pursued an 
LWHUDWLYH�GLDJQRVWLF�DSSURDFK�WR�YXOQHUDELOLW\�DVVHVVPHQW��
EXLOGLQJ�RQ�WKHRUHWLFDO�DGYDQFHPHQW�LQ�WKH�¿HOG�RI�FOLPDWH�
FKDQJH��ZKLFK�UHTXLUHV�WKH�IXOO�DFNQRZOHGJPHQW�RI�WKH�
dynamic process of adaptation (and maladaptation) to 
stressors. Such an iterative approach is inevitable in a 
FKDQJLQJ�HQYLURQPHQW��EXLOW�DV�ZHOO�DV�QDWXUDO���ZKHUH�
assessments have to feedback and assist in monitoring the 
effects of decisions.

Including vulnerability 
in risk mapping efforts

1.2.

$V�IRU�SUH�HYHQW�VFHQDULR�DQG�ULVN�DVVHVVPHQW��LQ�
1RYHPEHU������WKH�&RXQFLO�RI�WKH�(XURSHDQ�8QLRQ�
adopted “Conclusions on a Community Framework in 
'LVDVWHU�3UHYHQWLRQ�ZLWKLQ�WKH�(8´��(&���������VWUHVVLQJ�
KD]DUG�LGHQWL¿FDWLRQ�DQG�ULVN�DQDO\VLV��LPSDFW�DQDO\VLV��
ULVN�DVVHVVPHQW�DQG�PDWULFHV��VFHQDULR�GHYHORSPHQW��ULVN�
management measures and regular reviews as important 
components of the EU disaster prevention framework and 



��

of prevention policies at all levels of government. They also 
highlighted the potential for added value of EU work in these 
areas.
The conclusions list the initial actions that should be taken 
by the European Commission over the following years. 
%DVHG�RQ�WKHVH�¿QGLQJV��VHYHUDO�DFWLYLWLHV�KDYH�EHJXQ��
including efforts carried out by the DG Humanitarian Aid 
and Civil Protection to establish a set of guidelines entitled 
“Staff Working Paper on Risk Assessment and Mapping 
*XLGHOLQHV´�IRU�GLVDVWHU�PDQDJHPHQW��GUDIWHG�LQ�'HFHPEHU�
������7KHVH�JXLGHOLQHV�DUH�EDVHG�RQ�WKH�H[SHULHQFH�RI�
practical applications of national risk assessments and 
PDSSLQJ��LQ�SDUWLFXODU�SUH�H[LVWLQJ�JRRG�SUDFWLFH�ULVN�
assessments of major natural and man-made disasters 
available in Member States. They are clearly aimed at 
improving comparability of risk assessments and scenarios 
developed by individual countries. The guidelines take full 
account of existing EU legislation including the directives on 
ÀRRG�ULVNV��SURWHFWLRQ�RI�(XURSHDQ�&ULWLFDO�,QIUDVWUXFWXUHV��
WKH�FRQWURO�RI�PDMRU�DFFLGHQW�KD]DUGV��6HYHVR���DQG�WKH�
Water Framework Directive (including provisions for drought 
PDQDJHPHQW���:LWKLQ�WKH�JXLGHOLQHV��YXOQHUDELOLW\�HQWHUV�LQ�
WKH�LGHQWL¿FDWLRQ�RI�WKH�VHFRQG�SURFHGXUDO�VWHS��ZKLFK�LV�WKH�
risk analysis. The results of the MOVE and ENSURE projects 
provide a useful contribution concerning how to enhance 
current practices of vulnerability assessment that are shortly 
listed in the document.

Sustainable risk mitigation, 
sustainable development

1.3.

7KH�FRQFHSWV�RI�YXOQHUDELOLW\��UHVLOLHQFH��ULVN�PLWLJDWLRQ�
DQG�VXVWDLQDEOH�GHYHORSPHQW�DUH�FORVHO\�LQWHUOLQNHG��
as the topic has already been raised and discussed in 
OLWHUDWXUH��VHH�0HQRQL�DQG�0DUJRWWLQL��HGV�����������
+RZHYHU��D�GHHSHU�UHÀHFWLRQ�VKRXOG�EH�PDGH�FRQFHUQLQJ�
possible cross links between vulnerability and sustainability 
LQGLFDWRUV��:LQRJUDG���������7KLV�ZRXOG�UHLQIRUFH�WKH�
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idea that vulnerability reduction and sustainability share 
PDQ\�FRPPRQ�LVVXHV��ZKLFK�VKRXOG�EH�FRQVLGHUHG�DV�
priority hotspots when developing common strategies in 
order to achieve a more sustainable and less vulnerable 
HQYLURQPHQW��1HYHUWKHOHVV��WKH�WZR�FRQFHSWV�DUH�QRW�WRWDOO\�
RYHUODSSLQJ��LQ�WKH�VDPH�ZD\�DV�UHVLOLHQFH��FRSLQJ�FDSDFLW\�
and other theoretical concepts are similar but still have 
essential differences) and therefore some care should be 
deployed in the way plans and programs seek to improve 
VRFLHW\�DQG�DFWLYLW\�IRRWSULQWV�RQ�QDWXUH��ZKLOH�PDNLQJ�WKHP�
more resilient to natural extremes. 
Current efforts at European level to tackle issues of risk 
DQG�VXVWDLQDELOLW\�DUH�SUHGRPLQDQWO\�VHFWRULVHG��(YHQ��
the ambitious and remarkable Council Conclusions on a 
Community framework on disaster prevention within the 
(8�WDNHQ�GXULQJ�WKH�����WK�-867,&(�DQG�+20(�$))$,56�
&RXQFLO�PHHWLQJ�KHOG�LQ�%UXVVHOV�RQ����1RYHPEHU������GRHV�
not refer explicitly to the relation between a risk reduction 
strategy and the sustainable development of European 
countries.
5HFHQWO\��WKH�7KLUG�*OREDO�3ODWIRUP�FDOOHG�RQ�SDUWLFLSDQWV�
to support implementation of the Millennium Development 
Goals (MDGs) and sustainable development by promoting 
risk reduction strategies that protect development 
LQYHVWPHQWV��7KLV�ZDV�DOVR�UHÀHFWHG�LQ�VHYHUDO�RI�WKH�
outcomes from Regional Platforms and Ministerial 
&RQIHUHQFHV�IRU�'LVDVWHU�5LVN�5HGXFWLRQ�KHOG�LQ�����������
LQ�$IULFD��WKH�$PHULFDV��$VLD�DQG�WKH�3DFL¿F��WKH�$UDE�6WDWHV�
and Europe.

Foto 1. Vulcano Island
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Relevance of vulnerability
assessment in protection
programs of critical infrastructures

1.4.

The Green Paper on a European Programme for Critical 
,QIUDVWUXFWXUH�3URWHFWLRQ��(3&,3��DGRSWHG�LQ������KDV�
provided policy options on how the Commission could 
establish this program as well as how to establish a Critical 
Infrastructure Warning Information Network (CIWIN). The 
overall objective of EPCIP is to improve the protection of 
critical infrastructures in the EU following an all-hazards 
approach. The European Critical Infrastructures are those 
designated as being of utmost importance for the European 
Community and the disruption or destruction of which would 
affect two or more Member States or a single Member State 
if the critical infrastructure is located in another member 
State. This includes cross-border effects resulting from the 
interdependence between the interconnected infrastructures 
LQ�YDULRXV�VHFWRUV��7KH�SURFHGXUH�IRU�WKH�LGHQWL¿FDWLRQ�DQG�
GHVLJQDWLRQ�RI�(XURSHDQ�&ULWLFDO�,QIUDVWUXFWXUHV��(&,���DQG�D�
common approach to needs assessment in order to improve 
WKH�SURWHFWLRQ�RI�VXFK�LQIUDVWUXFWXUH��ZLOO�EH�HVWDEOLVKHG�
through a Directive. The implementation of EPCIP includes 
WKH�HVWDEOLVKPHQW�RI�H[SHUW�JURXSV�DW�(8�OHYHO��ZKLFK�ZLOO�
EH�LQ�FKDUJH�RI�LGHQWLI\LQJ�YXOQHUDELOLW\��LQWHUGHSHQGHQF\�
and sectorial best practices; assisting in the development of 
PHDVXUHV�DLPHG�DW�UHGXFLQJ�DQG�RU�HOLPLQDWLQJ�VLJQL¿FDQW�
areas of vulnerability; and the development of performance 
indicators. In response to this the ENSURE project has put 
SDUWLFXODU�HPSKDVLV�RQ�FULWLFDO�LQIUDVWUXFWXUHV��IRU�ZKLFK�D�
VSHFL¿F�VHFWLRQ�LQ�HDFK�HYDOXDWLRQ�PDWUL[�KDV�EHHQ�SUHSDUHG��
Indicators build on previous relevant work also carried out 
under the EU Commission auspices (see Kyriakopoulos and 
:LOLNHQV��������
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Relevance of vulnerability
assessment in protection
programs of historic heritage

The evident / obvious and hidden 
costs of vulnerability

1.5.

1.6.

,Q�(XURSH��D�ODUJH�VHFWRU�UHTXLULQJ�SURWHFWLRQ�LV�SUH�H[LVWLQJ�
XUEDQ�DUHDV��VRPH�RI�ZKLFK�DOVR�KROG�UHOHYDQW�KLVWRULF�
and cultural value. Understanding the vulnerability of 
such cultural heritage has been a concern of international 
agencies such as Unesco (see the campaign Cultural 
+HULWDJH�DW�5LVN���+RZHYHU��WKLV�LV�DOVR�D�UHOHYDQW�
LVVXH�UDLVHG�E\�WKH�)ORRG�'LUHFWLYH��ZKLFK�PHQWLRQV�
H[SOLFLWO\�FXOWXUDO�KHULWDJH�DV�RQH�RI�IRXU�VWUDWHJLF�DVVHWV��
WRJHWKHU�ZLWK�HFRQRPLF�DFWLYLWLHV��KXPDQ�KHDOWK�DQG�WKH�
HQYLURQPHQW��WR�EH�SURWHFWHG�DJDLQVW�ÀRRGV��,Q�WKLV�UHJDUG��
the ENSURE project has provided examples of indicators 
that can be used for heritage settings in order to assess the 
vulnerability of both historic buildings and ancient urban 
IDEULFV�WR�HDUWKTXDNHV��ÀRRGV��DQG�YROFDQLF�HUXSWLRQV�

The “expected damage” as a critically important variable in 
WKH�GHWHUPLQDWLRQ�RI�ULVN��LV�WKH�UHVXOW�RI�WKH�FRPELQDWLRQ�
of the severity of the hazard and the response capacity of 
exposed systems and elements of these systems. As both 
WKH�029(�DQG�(1685(�SURMHFWV�VKRZHG��FXUUHQW�FDSDFLW\�
to estimate the aptitude in responding to a given hazard is 
OLPLWHG��DQG�FXUUHQW�SURFHGXUHV�DQG�SROLFLHV�DUH�QRW�KHOSLQJ�
WR�LPSURYH�WKLV�VLWXDWLRQ��)LUVW��WKHUH�LV�D�WUHPHQGRXV�JDS�
LQ�GDPDJH�DFFRXQWDELOLW\��$W�WKH�JOREDO�VFDOH��GDPDJH�
reporting databases available for the EU are not designed 
to support an enhanced understanding of how and why 
losses occur after the impact of a given natural extreme. 
$W�WKH�QDWLRQDO�DQG�VXE�QDWLRQDO�OHYHO��GDWDEDVHV�DUH�PDGH�
for strict administrative purposes (for example to specify 
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FRPSHQVDWLRQ�YDOXHV���ZKLOVW�YHU\�OLWWOH�LV�GRQH�WR�NHHS�
a record of the wider impact. While global databases are 
often lacking important information (for example helping 
WR�JHR�UHIHUHQFH�WKH�HYHQW¶V�H[DFW�LPSDFW���QDWLRQDO�DQG�
sub-national databases respond to different entry criteria 
and their use for developing a wider European picture is 
not possible. A better damage accounting model would 
HDVH�UHFRQVWUXFWLRQ��SHUPLWWLQJ�D�PXFK�PRUH�SXUSRVHIXO�
SULRULWL]DWLRQ�RI�UHVRXUFHV�DQG�IXQGV��DQG�ZRXOG�SURYLGH�D�
much sounder basis for developing more reliable scenarios 
of expected impact. 
 
Developing better tools for investigating post disaster 
damage requires a sound understanding of the kind of 
FRQVHTXHQFHV�DQG�LPSDFWV�WKDW�VXFK�HYHQWV�PD\�KDYH��DQG�
therefore also of the areas where direct damage is more 
OLNHO\�WR�EH�GHYDVWDWLQJ��IRU�H[DPSOH��DV�D�FRQVHTXHQFH�
of the density of population and value of exposed assets. 
Indirect and secondary damages would be better understood 
LI�YXOQHUDELOLW\�FKDUDFWHULVWLFV�RWKHU�WKDQ�SK\VLFDO��L�H��VRFLDO��
economic and systemic were more carefully addressed.  The 
limits of current tools used to appraise the consequences of 
GLVDVWHUV�DOVR�QHJDWLYHO\�LQÀXHQFH�WKH�FDSDFLW\�WR�IRUHFDVW�
future expected damage due to natural extremes and to 
climate change. A more careful damage analysis would raise 
the question of whether or not vulnerability of a system 
can be considered a cost per se. It can be seen as a hidden 
cost that becomes manifest only after an event stresses 
YXOQHUDEOH�FRPSRQHQWV�RI�WKDW�V\VWHP��EXW�DOVR�DV�D�SUHVHQW�
FRVW��JLYHQ�WKDW�YXOQHUDEOH�DVVHWV�DUH�RIWHQ�OHVV�HI¿FLHQW�DQG�
effective in providing services also in normal conditions. In 
IDFW��PDQ\�SDUDPHWHUV�LGHQWL¿HG�E\�029(�DQG�(1685(�IRU�
YXOQHUDELOLW\�DVVHVVPHQW�SLQSRLQW�WKH�H[LVWLQJ��FXUUHQW�OHYHO�
of operationality and quality of existing goods or services. 

Vulnerability assessment as a tool for estimating climate 
adaptation capacity is a key issue listed in the Climate-Adapt 
platform. This platform is a collaborative initiative between 
the European Commission and the European Environmental 
$JHQF\��DLPHG�DW�HVWDEOLVKLQJ�ZLWK�0HPEHU�6WDWHV�DQ�
integrated and shared EU-wide environmental information 
system. 
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���6HH�KWWS���HF�HXURSD�HX�UHVHDUFK�KRUL]RQ�����SGI�SURSRVDOV�
FRP����������B���B¿QDO�SGI

This Clearing House Mechanism relies to a certain extend on 
geographical information provided by the Global Monitoring 
IRU�(QYLURQPHQW�DQG�6HFXULW\��*0(6��LQLWLDWLYH��0HWKRGV��
PRGHOV��GDWD�VHWV�DQG�SUHGLFWLRQ�WRROV��ZKLFK�FDQ�EH�HQDEOHG�
E\�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJLHV��ZRXOG�
DVVLVW�LQ�XQGHUVWDQGLQJ�DQG�IRUHFDVWLQJ�FOLPDWH�LPSDFW��
in identifying vulnerability and in developing appropriate 
adaptation measures. Further work is necessary to evolve 
WKHVH�WRROV��7KLV�LV�DOVR�UHÀHFWHG�LQ�WKH�SURSRVDO�RI�WKH�(&�
�����LQ�HVWDEOLVKLQJ�WKH�+RUL]RQ�����SURJUDP1���ZKHUH�
within the frame of the societal challenges of Horizon 
�����XQGHU�µ,QFOXVLYH��LQQRYDWLYH�DQG�VHFXUH�6RFLHWLHV¶�WKH�
“strengthening of the monitoring of infrastructures and 
the development of global multi-hazard early warning and 
risk management information systems” through the “use 
of satellite-based earth observation frameworks” has been 
highlighted. 

&RQVLGHUDWLRQ�RI�FRVW�EHQH¿W�DQDO\VLV�WKDW�VKRXOG�EH�
carried out to appraise the viability of alternative disaster 
risk mitigation and climate change adaptation measures is 
increasingly required by European directives (e.g. the Flood 
'LUHFWLYH���+RZHYHU��WKLV�PXVW�EH�JURXQGHG�RQ�D�EHWWHU�
understanding of the type of damages that may occur and 
the underlying vulnerability mechanisms.
The MOVE and ENSURE projects provide relevant input 
IRU�RSHUDWLRQDO�VXSSRUW�IRU�ERWK�DVSHFWV��KRZ�WR�LPSURYH�
vulnerability assessment tools and how to embed 
YXOQHUDELOLW\�IDFHWV�LQWR�FRVW�EHQH¿W�DQDO\VHV��
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Key achievements and challenges
2.

Achievements
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Challenges
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The Vulnerability Concept
2.1.

%RWK�SURMHFWV�KDG�LGHQWL¿HG�WKH�GHYHORSPHQW�RI�D�FRQFHSWXDO�
IUDPHZRUN�DV�D�¿UVW�PDMRU�JRDO��7KH�HODERUDWHG�IUDPHZRUNV�
encompass the various aspects and facets of vulnerability 
that were recognized in the literature and in previous work 
carried out by partners. These frameworks also attempted 
to integrate the various “schools of thought” ranging from 
HDUWKTXDNH�HQJLQHHULQJ�WR�V\VWHPV�HQJLQHHULQJ��FOLPDWH�
change and ecology. The development of such frameworks 
challenged the research teams to establish full cooperation 
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DQG�UHDFK�FRPPRQ�JURXQG�FRPSURPLVH��$V�UHVXOWV�VWDQG��
two different but path-breaking integrative frameworks 
KDYH�EHHQ�DFKLHYHG��DV�ZHOO�DV�D�ZLGHQLQJ�RI�KRUL]RQV�IRU�
the scientists who embraced the role of accomplishing these 
interdisciplinary outputs.

An initial assumption of the ENSURE project was that a 
EULGJH�EHWZHHQ�³VRFLDO´�DQG�³QDWXUDO´�VFLHQWLVWV��*LQ]EXUJ��
������VKRXOG�EH�FRQVWUXFWHG�LQ�RUGHU�WR�LPSURYH�WKH�
usability of tools provided for decision makers. The point 
ZDV�QRW�MXVW�PDNLQJ�WKH�WZR�VFLHQWL¿F�¿HOGV�FRPPXQLFDWH��
but of actually developing good science at the border of 
the two approaches (and the many more disciplines within 
HDFK�DSSURDFK��LQ�RUGHU�WR�DGGUHVV�LVVXHV�WKDW�FRYHU�ERWK��
WKDW�LV�WKH�PDWHULDO��SK\VLFDO��KXPDQ�DQG�VRFLDO�DVSHFWV�
that contribute to the overall vulnerability of a place and 
community. The conceptualization required the extension 
of the initial focus on vulnerability to a related crucial 
FRQFHSW��QDPHO\�WKDW�RI�UHVLOLHQFH��,W�KDV�EHHQ�UHFRJQLVHG�
that resilience and vulnerability are neither overlapping nor 
WRWDOO\�LQGHSHQGHQW�FRQFHSWV��)LQDOO\��ZLWKLQ�WKH�IUDPHZRUN�
both concepts were accommodated across two axes 

Resilience:
Mitigation
Capacity

Physical
vulnerability:
Vulnerability
to stress

Systemic
Vulnerability:
Vulnerability
to losses

Resilience:
Capacity to transform
losses into
opportunities

Scale (at which vulnerabilities are considered)Scale (of hazards)

macro (regional - national - global)
multi-site

regional

meso

Time

micro

impact

impact impact
duration Hazard

Time scale
premonitary
sign

emergency recovery reconstruction

local

repeated
impact

Figure 1. Conceptual framework of the ENSURE project
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Figure 2. Conceptual framework of the MOVE project

representing the temporal (x) and the spatial (y) scales. 
Resilience as a mitigation capacity in the pre-impact phase 
LV�DGGUHVVHG��ZKLOVW�SK\VLFDO�YXOQHUDELOLW\�LV�DVVHVVHG�DW�
WKH�LPSDFW�SKDVH��6\VWHPLF�YXOQHUDELOLW\��LQWHQGHG�DV�
³VHFRQG�RUGHU´�YXOQHUDELOLW\��GHVFULELQJ�D�IDLOXUH�WR�FRSH�
ZLWK�LQLWLDO�SK\VLFDO�GDPDJH��LV�FRQVLGHUHG�FHQWUDO�LQ�WKH�
HPHUJHQF\��SRVW�LPSDFW�SKDVH��5HVLOLHQFH�JDLQV�SURPLQHQFH�
in the recovery and reconstruction efforts: as in the case 
RI�V\VWHPLF�YXOQHUDELOLW\��WKH�UHVSRQVH�LV�QRW�WR�WKH�VWUHVV��
EXW�WR�WKH�ORQJHU�WHUP�LQGXFHG��LQGLUHFW��VHFRQGDU\�HIIHFWV�
it has triggered. What is measured here is not merely a 
UHVSRQVH�FDSDFLW\��EXW�UDWKHU�ZKHWKHU�RU�QRW�V\VWHPV�DUH�
DEOH�WR�UHFRYHU�E\�UHGXFLQJ�SUH�HYHQW�YXOQHUDELOLWLHV��WR�
learn from the weaknesses that the event has revealed and 
to transform reconstruction into an opportunity to build and 
GHYHORS�D�EHWWHU��VDIHU�DQG�KHDOWKLHU�SODFH�WR�OLYH��+DQGPHU�
DQG�'RYHUV�������1RUULV�HW�DO��������

The MOVE framework has been developed as the base 
IRU�D�PXOWL�GLPHQVLRQDO��KROLVWLF�YXOQHUDELOLW\�DVVHVVPHQW��
understood as part of risk evaluation and risk management 
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Towards the Application of 
Vulnerability Assessments

2.2.

%DVHG�RQ�WKH�WKHRUHWLFDO�FRQFHSWV�DQG�PHWKRGV�GHYHORSHG��
both projects made the extra step into application. They 
provided tools and sets of indicators that permitted 
measurement and assessment of certain aspects of the 
FRPSOH[�LVVXH�RI�YXOQHUDELOLW\��DV�ZHOO�DV�WHVWHG�PHWKRGV�DQG�

in the context of Disaster Risk Management and Climate 
Change Adaptation. This conceptual framework represents 
a pre-analytic vision that shows the linkages between 
NH\�FRQFHSWV�VXFK�DV�YXOQHUDELOLW\��ULVN�DQG�DGDSWDWLRQ��
It attempts to combine approaches stemming from the 
UHVHDUFK�DUHDV�RI�SROLWLFDO�HFRQRP\��VRFLDO�HFRORJ\��KROLVWLF�
YXOQHUDELOLW\�DQG�GLVDVWHU�ULVN�DVVHVVPHQWV��DV�ZHOO�DV�
climate change. It provides an improved conceptualization 
RI�WKH�PXOWL�IDFHWHG�QDWXUH�RI�YXOQHUDELOLW\��DFFRXQWLQJ�IRU�
NH\�FDXVDO�IDFWRUV�VXFK�DV�H[SRVXUH��VXVFHSWLELOLW\��ODFN�RI�
resilience (lack of societal response capacities) as well as of 
WKH�GLIIHUHQW�WKHPDWLF�GLPHQVLRQV�RI�YXOQHUDELOLW\��SK\VLFDO��
VRFLDO��HFRORJLFDO��HFRQRPLF��FXOWXUDO��DQG�LQVWLWXWLRQDO��7KH�
framework also aims to emphasize the fact that environment 
DQG�VRFLHW\�DUH�QRW�VROHO\�OLQNHG�WKURXJK�D�VSHFL¿F�KD]DUG�RU�
VWUHVVRU��5DWKHU��WKH�IUDPHZRUN�XQGHUOLQHV�WKDW�VRFLHW\�DQG�
nature/environment are coupled through various linkages. 
$GGLWLRQDOO\��WKH�IUDPHZRUN�LQFRUSRUDWHV�WKH�FRQFHSW�RI�
DGDSWDWLRQ�LQWR�GLVDVWHU�ULVN�PDQDJHPHQW��DQG�WKHUHZLWK�
explicitly differentiates coping from adaptation. The 
IUDPHZRUN�KDV�EHHQ�YDOLGDWHG�IURP�WKH�VFLHQWL¿F�SRLQW�
of view as well as from stakeholders dealing with the 
application of vulnerability assessments.

Beyond this framework the MOVE project contributed to 
bridging the gap between theoretical concept and application 
LQ�SUDFWLFH��ZLWK�JXLGHOLQHV�SURYLGLQJ�SURFHGXUDO�VWHSV�IRU�
stakeholders to assess vulnerability to natural hazards 
by means of indictors and to integrate the respective 
assessment results into a risk management framework.
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techniques in selected test cases.
,Q�RUGHU�WR�PDNH�(1685(¶V�SHUVSHFWLYH�RSHUDWLRQDO��HDFK�
component of the previously illustrated framework was 
WUDQVODWHG�LQWR�D�PDWUL[��,Q�WKH�¿UVW�RI�WKH�IRXU�UHVXOWLQJ�
PDWULFHV��WKH�FDSDFLW\�WR�PLWLJDWH�E\��IRU�H[DPSOH��SURYLGLQJ�
VWDWH�RI�WKH�DUW��JRRG�TXDOLW\�PRQLWRULQJ�DQG�FRPPXQLW\�
EDVHG�ZDUQLQJ�V\VWHPV��LV�DSSUDLVHG��,Q�WKH�VHFRQG��
physical vulnerability parameters are considered; in the 
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Table 1. Scheme of ENSURE’s matrices
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WKLUG��LQWHUGHSHQGHQF\��UHGXQGDQF\�DQG�WUDQVIHUDELOLW\�
IDFWRUV��VHH�9DQ�GHU�9HHQ�DQG�/RJWPHLMHU��������DUH�
HYDOXDWHG��DQG�LQ�WKH�ODVW��LQVWUXPHQWV�DQG�UHVRXUFHV�IRU�
reconstruction are addressed. 
7KH�(1685(�SURMHFW�DGRSWV�D�V\VWHPLF�SHUVSHFWLYH��LQ�WKDW�LW�
UHFRJQL]HV�WKDW�YXOQHUDELOLW\�LV�QHVWHG�LQ�LQWHUGHSHQGHQFLHV��
SDUWLFXODUO\�LQ�FRPSOH[�HQYLURQPHQWV��ERWK�QDWXUDO�DQG�
EXLOW��&RKHUHQWO\��HDFK�PDWUL[�LV�VXEGLYLGHG�LQWR�IRXU�PDFUR�
V\VWHPV��QDWXUDO��EXLOW��FULWLFDO�LQIUDVWUXFWXUHV��DQG�VRFLR�
HFRQRPLF��7KH�URZV�DGGUHVV�VSHFL¿F�DVSHFWV�WKDW�QHHG�WR�EH�
addressed for each subsystem. 
The parameters that are used to “measure” the level 
of vulnerability and resilience (column 4) resulted from 
a systematizing effort of already available and newly 
developed vulnerability (and to a certain extent also 
resilience) indicators. 
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A set of four matrices (mitigation capacity; physical 
vulnerability and systemic vulnerability; resilience) was 
GHYHORSHG�IRU�GLIIHUHQW�KD]DUGV��VHLVPLF��ÀRRGV��GURXJKW��
IRUHVW�¿UHV��YROFDQLF�DQG�ODQGVOLGHV���$Q�H[WHQVLYH�OLWHUDWXUH�
and case studies investigation was carried out to identify 
the best indicators provided in each domain and highlighting 
areas for future research.

The ENSURE methodology was applied to three test areas 
(see the Final Booklet in the Ensure website) and to a 
number of case studies (see as an example Menoni et al. 
������&RVWD�DQG�.URSS���������5HVXOWV�VKRZHG�WKDW�WKH�
framework and associated matrices were of use to guide 
assessors in recognizing strengths and weaknesses in 
WKH�DUHDV�RI�FRQFHUQ��)XUWKHUPRUH��WKH�PHWKRGRORJ\�DOVR�
proved to be useful in supporting vulnerability assessment 
to multiple hazards: vulnerabilities to hazards that may 
be combined in cascading and domino events are already 
DGGUHVVHG�LQ�WKH�LQGLYLGXDO�PDWULFHV��ZKHUHDV�WKH�XVH�RI�
different sets of matrices in the same area permitted to have 
a wide view of vulnerability to multiple independent threats. 

Within the MOVE project a number of products were 
generated in order to bridge the existing gap between 
the theoretical conceptual approaches to encompass 
YXOQHUDELOLW\�RQ�RQH�KDQG��DQG�WKH�DVVHVVPHQW�RI�
YXOQHUDELOLW\�LQ�SUDFWLFH��RQ�WKH�RWKHU��$�VHW�RI�SURFHGXUDO�
steps has been developed to apply the MOVE conceptual 
framework within the wider context of risk governance; with 

Foto 2. Vulcano Island



��

2- The MOVE Manual can be downloaded from http://www.move-fp7.eu/
GRFXPHQWV�029(B0DQXDO�SGI
���7KH�029(�LQGLFDWRU�GDWDEDVH�YLVXDOLVHU�FDQ�EH�IRXQG�KHUH��KWWS���ZZZ�
JL�GUU�RUJ�PRYH�PRYHBTXHU\�

Further information can be found on the projects’ Websites: 
- For the ENSURE project see: http://www.ensureproject.eu/; and also the 
HBOHDUQLQJ�SODWIRUP�WKDW�FDQ�EH�UHDFKHG�WKURXJK�WKH�SURMHFW�ZHE�SDJH�RU�
at: http://ensure.metid.polimi.it/web/. Free registration is required for the 
latter platform.
- For the MOVE project see: http://www.move-fp7.eu/. The MOVE website 
includes a manual for users containing an overview of available methods 
�029(�PDQXDO��KWWS���ZZZ�PRYH�IS��HX�GRFXPHQWV�029(B0DQXDO�SGI���
D�KDQGERRN�ZKLFK�VXPPDULVHV�WKH�FDVH�VWXGLHV��029(�KDQGERRN��WR�EH�
SXEOLVKHG�ODWHU��KWWS���ZZZ�PRYH�IS��HX�GRFXPHQWV�029(B+DQGERRN�
SGI��DQG�DQ�RQOLQH�LQGLFDWRU�GDWDEDVH��KWWS���ZZZ�JL�GUU�RUJ�PRYH�PRYHB
query/).

WKH�¿QDO�JRDO�RI�LGHQWLI\LQJ�DQG�GHYHORSLQJ�EHVW�VWUDWHJLHV�
for risk reduction. These procedural steps cover the activities 
RI�KD]DUG��YXOQHUDELOLW\�DQG�ULVN�DVVHVVPHQW��DV�ZHOO�DV�RI�
risk management. Available methods and tools to implement 
WKHP�DUH�GHVFULEHG�ZLWKLQ�WKH�029(�0DQXDO��ZKHUH�FUXFLDO�
WRSLFV�VXFK�DV�VWDNHKROGHU�LQYROYHPHQW��GDWD�PLQLQJ�DQG�
WUHDWPHQW�RI�XQFHUWDLQW\��DV�ZHOO�DV�VFDOLQJ�DQG�VSDWLDOLVDWLRQ�
PHWKRGV��DUH�FULWLFDOO\�UHYLHZHG2.
A particular focus was set on the development and 
aggregation of indicators�. The use of indicators and 
composite indicators to assess vulnerability is increasingly 
UHFRJQL]HG�DV�D�EHQH¿FLDO�WRRO�IRU�PHDVXULQJ��VXUYH\LQJ�DQG�
PRQLWRULQJ�YXOQHUDELOLW\��%H\RQG�LWV�VFLHQWL¿F�DSSOLFDWLRQ�
indicators and indices represent an important tool as a basis 
for policy making and public communication. In addition to a 
OLVW�RI�TXDOLW\�FULWHULD�VXSSRUWLQJ�WKH�VHOHFWLRQ�RI�LQGLFDWRUV��D�
MOVE data base of key indicators has been established. 
The application of the MOVE concept and methodologies 
have been tested in seven case studies covering some of the 
PRVW�UHOHYDQW�KD]DUG�W\SHV��SK\VLFDO�ODQGVFDSHV�DQG�FXOWXUDO�
HQYLURQPHQWV�LQ�(XURSH��7KH�UHVXOWV��LQFOXGLQJ�DQ�H[WHUQDO�
YDOLGDWLRQ��KDYH�EHHQ�VXPPDULVHG�LQ�D�029(�µOHVVRQV�OHDUQW¶�
SDSHU��3DSDWKRPD�.|KOH���������
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Vision and Recommendations
3.

Vision

Recommendations
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In the following we would like to draw some conclusions 
concerning tackling risk and vulnerability assessments that 
both address the most relevant policies and programmes 
UHIHUUHG�WR�LQ�SDUDJUDSK�����DQG�VXPPDUL]H�WKH�PRVW�
important project outcomes from MOVE and ENSURE. These 
remarks concern existing problems and disparities. They 
RXWOLQH�D�MRLQW�YLVLRQ�DQG�PRUH�VSHFL¿F�UHFRPPHQGDWLRQV�
which should assist the development of future research 
VWUDWHJLHV�DQG�SURJUDPV��7KH�YLVLRQ�WKHUHIRUH�UHÀHFWV�
an ideal state of risk research in the future. The 
UHFRPPHQGDWLRQV�WDUJHW�VSHFL¿F�UHVHDUFK�QHHGV�LQ�WKH�
context of risk and vulnerability.

Research strategies and research programs – particularly at 
a high level such as the European one - should embrace and 
balance out appropriately both the consolidation of baseline 
research and the support of policy relevant research. This 
LV�WKH�FDVH�IRU�WKH�µ(XURSH�����¶�VWUDWHJ\�DQG�IRU�UHVHDUFK�
LQ�+RUL]RQ�������LQ�WKLV�FRQWH[W�ZH�ZRXOG�OLNH�WR�UDLVH�D�
QXPEHU�RI�VSHFL¿F�LVVXHV�

Vision - Some thoughts about 
research at European level, namely 
EC’s funding of science activities 
within the context of HORIZON 2020

3.1.
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Integrating CC and risk 
7KH�RYHUDUFKLQJ�DWWHQWLRQ�WR�FOLPDWH�FKDQJH�LV�MXVWL¿HG��ZLWK�
an obvious preoccupation relating to the quality of the global 
environment and the search for more sustainable forms 
RI�KXPDQ�DFWLYLW\��+RZHYHU��WKLV�DSSURDFK�IRUFHV�PDUNHWV�
and industries towards an environmentally sustainable 
HFRQRP\��EDVHG�RQ�µJUHHQ¶�LQQRYDWLRQ��7KLV�LV�FHUWDLQO\�
IXQGDPHQWDO��DV�WKH�(XURSHDQ������6WUDWHJ\�UHFDOOV�
that better preparedness regarding future climate driven 
GLVDVWHUV�VKRXOG�EH�SXUVXHG��1HYHUWKHOHVV��KLVWRU\��LQFOXGLQJ�
(XURSHDQ�KLVWRU\��KDV�VKRZQ�WKDW�QDWXUDO�H[WUHPHV��DV�ZHOO�
as anthropogenic hazards (such as industrial accidents) can 
EH�H[SHFWHG�DW�DQ\�WLPH��LQ�DGGLWLRQ�WR�FOLPDWH�FKDQJH���

Transversal aspects
Apparently the only current transversal issue in ‘Horizon 
����¶�LV�,&7��7UDQVYHUVDO�LVVXHV��UHODWHG�WR�HFRQRP\�DQG�
VRFLHW\��DUH�QRW�FRQVLGHUHG�HTXDOO\��)RU�H[DPSOH��WKH�ZD\�
spatial planning is pursued and buildings and infrastructure 
�LQFOXGLQJ�FULWLFDO��DVVHWV��XUEDQ�IDEULF�HWF���FRQVWUXFWHG��
XVHG�DQG�WUDQVIRUPHG�LV�DOVR�GULYHQ�E\�FXOWXUDO��VRFLDO�
and economic forces and constraints. Not identifying 
the “physical” and “systemic” facets of vulnerability (or 
UHVLOLHQFH��UHVXOWLQJ�IURP�VXFK�VRFLDO��FXOWXUDO��HFRQRPLF�DQG�
SROLWLFDO�DFWLRQV��PD\�UHVXOW�LQ�WKH�IDLOXUH�RI�ULVN�SUHYHQWLRQ�
initiatives.
An additional issue is that proposals and projects need 
to demonstrate that they are aware of research that has 
already been carried out under previous calls and that they 
are advancing beyond these previous achievements. In the 
future we think an exchange of ideas and results should 
EH�UHLQIRUFHG��SURYLGLQJ�LQFHQWLYHV�IRU�SURMHFWV�WR�VKDUH�
results and encouraging them to participate in each others’ 
workshops and seminars. The present paper is an example 
of a joint activity between two projects funded under the 
same call: such collaboration proved to be challenging but 
fruitful and could also occur among teams whose projects 
have similarities and potential commonalities beyond the 
fact they have been funded under the same topic.
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DQG�PD\�VLJQL¿FDQWO\�FKDOOHQJH�WKH�DUHDV�WKH\�DIIHFW�DV�
ZHOO�DV�WKH�ZLGHU�SHULSKHU\�ZLWK�ZKLFK�HFRQRPLF��FXOWXUDO�
DQG�HFRQRPLF�UHODWLRQVKLSV�H[LVW��,Q�WKH�VDPH�YHLQ��+RUL]RQ�
������DV�SDUW�RI�WKH�(XURSHDQ������VWUDWHJ\��VHHPV�WR�
DGGUHVV�FOLPDWH�FKDQJH�DV�DQ�LVRODWHG�LVVXH��LQ�D�ZD\�WKDW�
may endanger the last years’ achievements in terms of 
LQWHJUDWLRQ�HIIRUWV�UHODWHG�WR�KDUPRQL]H�WHUPV��LVVXHV��DQG�
topics. Vulnerability and resilience are at the core of the 
common scheme regarding how an “external” stress will 
LQÀXHQFH�WKH�OLIH�RI�D�JLYHQ�FRPPXQLW\�
Our vision therefore is that future (research) strategies 
should aim at integrating climate change and natural hazard 
related issues. Assessing vulnerability and resilience is one 
of the common concerns of both disaster risk and climate 
FKDQJH�VFKRODUV��%RWK�KROG�WKDW�WKH�HFRQRPLF��VRFLDO�DQG�
political drivers of vulnerability and resilient response and 
mitigation capacity cannot be neglected.

Encourage transfer from science to 
application and policy support

There is increasing pressure to justify the expenditure of 
SXEOLF�¿QDQFLDO�UHVRXUFHV�IRU�UHVHDUFK�DQG�VFLHQWL¿F�SURMHFWV��
This has led on the one hand to extended and improved 
GLVVHPLQDWLRQ�DFWLRQV�RI�SURMHFW�UHVXOWV��DQG�RQ�WKH�RWKHU�
KDQG�WR�D�VWURQJHU�FRQVLGHUDWLRQ�RI�KRZ�VRFLHW\�EHQH¿WV�
from research activities and how project results will be 
used by so-called ‘stakeholders’. In this context research 
in general has been pushed to work more on output and 
DSSOLFDWLRQ��EXW�WKHUH�LV�VWLOO�D�QHHG�WR�LPSURYH�WKH�WUDQVIHU�
IURP�WKHRU\�WR�SUDFWLFH��,QFUHDVHG�¿QDQFLDO�VXSSRUW��IURP�
DG Research) for projects that include the integration of 
stakeholders in the form of public authorities as practiced 
within Territorial Cooperation projects or SMEs in other 
SURJUDPV��LV�D�VWHS�LQ�WKH�ULJKW�GLUHFWLRQ��+RZHYHU��RIWHQ�
WKH�ORQJ�WHUP�JRDOV�RI�UHVHDUFK�LQVWLWXWLRQV��SXEOLF�ERGLHV�
and the private economy vary to such a degree that the 
achievement of best possible project results is hindered. 
Here we see the necessity of bringing these different actors 
closer together by structuring funding programs accordingly 
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Recommendations – some 
concrete proposals to better 
account for vulnerability and 
resilience in research as well as in 
risk and climate related policies

3.2.

An overarching topic is that risk and vulnerability 
DVVHVVPHQW�DQG�UHODWHG�UHVHDUFK�PXVW��DV�D�VWDUWLQJ�
SRLQW��IROORZ�D�V\VWHPLF�DQG�LQWHJUDWLYH�DSSURDFK��,W�
is clear that in order to construct an overall picture 
of the level of vulnerability and/or risk to natural 
hazards a society is facing requires looking beyond 
the borderlines of single disciplines or single sectors. 
Risk and vulnerability assessment activities taking an 
integrative and systemic approach are thus challenging 
traditional sectoral and linear structures and decision-
making procedures. Interdisciplinary research is not 
DQ�HDV\�WDVN�DQG�D�QXPEHU�RI�EDUULHUV�H[LVW��LQFOXGLQJ�
SHUVLVWLQJ�DFDGHPLF�RSSRVLWLRQ��1LFROVRQ�HW�DO��������/pOp�
HW�DO����������3ROLF\�DQG�GHFLVLRQ�PDNHUV�PD\�GHFLGH�WR�
IDYRXU�RU�WR�SURYLGH�LQFHQWLYHV�IRU�LQWHUGLVFLSOLQDU\�ZRUN��
for example allocating funds through research programs 
DQG�FDOOV�VSHFL¿FDOO\�DVNLQJ�IRU�LQWHUGLVFLSOLQDU\�UHVHDUFK�
or providing a highly ranked open source journal that 
favours and encourages cross- and inter-disciplinary 
contributions.
One important point that has arisen from the MOVE and 
ENSURE projects is the need for stronger integration 
RI�WKH�GLIIHUHQW�DVSHFWV�WKDW�FRPSRVH�ULVN��ERWK�LQ�
the analytical phase and in the design of prevention 
PHDVXUHV��DQG�WKHLU�LPSOHPHQWDWLRQ���,Q�WKLV�UHJDUG��D�
stronger emphasis on the transversal aspects of issues 
VXFK�DV�WUDQVSRUW��VRFLDO�VHFXULW\�DQG�ZHOO�EHLQJ��DV�

Integrative and systemic approach

and by offering incentives for successful cooperation. 
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well as adaptation to climate change should be pursued 
DQG�VWUHQJWKHQHG�LQ�WKH�GHYHORSPHQW�RI�FDOOV�DQG�VSHFL¿F�
DSSOLFDWLRQV��$GGLWLRQDOO\��DV�SRLQWHG�RXW�LQ�WKH�029(�
DQG�WKH�(1685(�IUDPHZRUNV��FXOWXUDO�DQG�LQVWLWXWLRQDO�
dimensions play a critical role and their integration in the 
KROLVWLF�YXOQHUDELOLW\�FRQWH[W�LV�QHHGHG��,Q�IDFW��WKH�WZR�
projects emphasise the need to create and reinforce the 
bridge between the “natural” and “social” sciences in dealing 
with risks.

The request for system-orientation as it has been demanded 
by both projects is not new and follows the formulation 
of the sustainability research community decades ago. 
But changes in this respect take time and therefore it is 
not surprising that only some progress has been made 
LQ�WKH�SDVW�\HDUV��5HVHDUFKHUV��SUDFWLWLRQHUV��GRQRUV�DQG�
stakeholders should be continually reminded as well as 
encouraged into thinking and acting in an integrative way. 
)URP�H[SHULHQFH�JDLQHG�LQ�WKH�029(�DQG�(1685(�SURMHFWV��
efforts to foster horizontal (cross-sectoral) as well as vertical 
(cross-level) initiatives for risk governance and the calls for 
respective research are highly appreciated.

Another important point to mention here is the relevance 
of activities that have been carried out outside of Europe. 
Addressing issues relevant for risk and vulnerabilities has 
been the subject of numerous studies and projects in the 
FRQWH[W�RI�VXVWDLQDELOLW\�UHVHDUFK�IRU�D�ORQJ�WLPH��SDUWLFXODUO\�
LQ�GHYHORSLQJ�FRXQWULHV��HYHQ�LI�RIWHQ�XQGHU�D�GLIIHUHQW�
name. We would recommend looking more at the tools 
DQG�PHWKRGV�GHYHORSHG�LQ�WKLV�¿HOG�DQG�LQ�OHDUQLQJ�IURP�
activities undertaken. 

What has perhaps been less well achieved in these two 
projects and deserves further attention is the recognition 
that a more dynamic consideration of vulnerability needs 
WR�EH�DGRSWHG��,Q�IDFW��LQ�FRPSOH[��OLQNHG�HYHQWV�FDVFDGLQJ�
effects may occur in which what is vulnerable to the initial 

Further develop and implement the 
dynamic nature of vulnerability



��

Both projects have developed new concepts and highly 
UHOHYDQW�PHWKRGRORJLHV���DORQJVLGH�RWKHU�VLPLODU�VFLHQWL¿F�
work in recent years. The newly developed approaches 
KDYH�EHHQ�YDOLGDWHG�GXULQJ�WKH�SURMHFWV¶�OLIHWLPH��WKURXJK�
applications (Ensure/Move) and collaborative work with 
relevant stakeholders (Move). We recommend placing an 
emphasis not only on stimulating new developments but 
on the consolidation of existing knowledge and research 
DFKLHYHPHQWV��,Q�DGGLWLRQ��ZH�SURSRVH�WKH�FRQFHSWXDOLVDWLRQ�
of a common validation process with the aim of streamlining 
WKH�ODUJH�QXPEHU�RI�H[LVWLQJ�FRQFHSWV��LQFOXGLQJ�WKH�
integration of different user groups. A joint endeavour to 
consolidate and harmonize existing results under a common 
validation process of methods and concepts would be an 
essential step forward in current research. 

Validation of vulnerability concepts 
and methods

triggering hazard (an earthquake) becomes in turn a 
hazard in itself. A typical example is provided by hazardous 
installations that are potentially vulnerable to natural 
hazards that may be in their turn a trigger of a top-event 
accident (the so-called NATECH). Physical vulnerability and 
the consequent damage can trigger systemic and ripple 
�GRPLQR��HIIHFWV�DFURVV�XUEDQ��UHJLRQDO��VRFLDO�DQG�HFRQRPLF�
systems in ways that go far beyond what is traditionally 
taken into consideration.
$ORQJVLGH�VKRUW�WHUP�G\QDPLFV��WKH�LVVXH�RI�ORQJ�WHUP�
future changes also arises in the context of vulnerability. 
The development and applicability of future vulnerability 
scenarios should be further explored not only in regard to 
the various methodologies developed but also regarding 
their usefulness to decision-makers. 

Implement and validate resilience 
and other upcoming concepts in the 
context of disaster risk reduction
Meanwhile it has been accepted that looking at vulnerability 
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Foster the use of ‘qualitative data’
The results of both projects have shown that the integration 
of ‘qualitative’ data is indispensable for understanding the 
complex issues of vulnerability. Information about historical 
GHYHORSPHQWV��OHYHOV�RI�KD]DUG�DQG�ULVN�DZDUHQHVV��
existence of informal networks and the generally unknown 
mitigation strategies are often only reportable narratively. 
We believe that this type of qualitative information is crucial 
for deciding on future actions and strategies. We would like 
to stress the importance of developing further methods that 
DOORZ�IRU�WKH�LQWHJUDWLRQ�RI�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�GDWD��
as well as emphasising the need to raise awareness of the 
VLJQL¿FDQFH�RI�GRLQJ�VR�LQ�WKH�FRQWH[W�RI�ULVN�DVVHVVPHQWV�

Enhance multi-risk approaches
The two projects recognise the limitations of current 
methodologies in tackling vulnerability and resilience in 
areas that are exposed to a variety of threats. Recent policy 
GRFXPHQWV��DV�ZHOO�DV�UHFHQWO\�IXQGHG�SURMHFWV��DUH�WDFNOLQJ�
the issue of multi-risk and multi-hazard assessment. We are 
PRYLQJ�IURP�WKH�FRQFHSW�RI�LQGLYLGXDO��LVRODWHG�GLVDVWHUV�
WRZDUGV�D�PRUH�FRPSOH[�XQGHUVWDQGLQJ�RI�FRXSOHG�HYHQWV��
with cascading and/or combined effects as well as multi-
VLWH�RFFXUUHQFHV��ZKLFK�VLJQL¿FDQWO\�FKDOOHQJH�WKH�FDSDFLW\�
of civil protection and other concerned agencies to respond 
DGHTXDWHO\��7KH�¿UVW�DSSOLFDWLRQ�RI�WKH�PHWKRGRORJLHV�WR�

�RI�SRSXODWLRQV�DQG�VRFLHWLHV��LV�QRW�VXI¿FLHQW�LQ�HPEUDFLQJ�
all relevant aspects neither within the context of risk 
governance nor in order to decide on the best and most 
adequate adaptation/mitigation strategies. The results of 
current and future research activities need to be taken 
into account so that risk assessments/ risk governance 
methods can be continuously updated with state– of–the–
DUW�UHVHDUFK��,Q�DGGLWLRQ��D�FHUWDLQ�HIIRUW�VKRXOG�EH�PDGH�
WR�GHWHFW�WLPHO\�DQG�SURPLVLQJ�QHZ�UHVHDUFK�¿HOGV�ZLWKLQ�
the context of disaster risk reduction as well as designing 
respective research calls/schemes accordingly. 
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Better communication and interaction 
with and improved integration of 
stakeholders
Risk and vulnerability studies only lead to improved risk 
governance if the relevant stakeholders are involved in 
the process of any assessment right from the beginning. 
$�TXDQWL¿FDWLRQ�RI�FHUWDLQ�DVSHFWV�RI�ULVN�DQG�YXOQHUDELOLW\�
always includes components of normative character and are 
KHQFH�VXEMHFWLYH��(YDOXDWLRQ��ZHLJKWLQJ��GUDZLQJ�ERUGHUV�
DQG�GH¿QLQJ�WKUHVKROGV�ZLOO�RQO\�EH�DFFHSWHG�E\�SUDFWLWLRQHUV�
and will only have an added value for planning of future 
activities when conducted jointly with stakeholders.

Make results more user-friendly
The MOVE project has put a strong emphasis on transferring 
VFLHQWL¿F�UHVXOWV�LQWR�SURGXFWV�WKDW�DUH�GLJHVWLEOH�IRU�QRQ�
VFLHQWL¿F�XVHUV��LQ�RUGHU�WR�HQKDQFH�WKH�SRVLWLYH�LPSDFW�
of research when applied in practice. The MOVE toolbox 
LQYHVWLJDWLRQ��IRU�H[DPSOH��KDV�VKRZQ�WKDW�WKHUH�DUH�D�ODUJH�
number of pre-existing tools and methods for undertaking 
various work and analitical steps for a vulnerability 
DVVHVVPHQW��+RZHYHU��WKH�PDMRULW\�RI�WKLV�µVFLHQWL¿F�JHDU¶�
KDV�QRW�\HW�EHHQ�KDQGHG�RYHU�WR�WKH�SRWHQWLDO�HQG�XVHU��
mainly due to communication gaps between the research 
world and practitioners. We therefore strongly recommend 

the case studies demonstrated that such vulnerability 
DVVHVVPHQW�LQ�D�PXOWL�ULVN�FRQWH[W�LV�SRVVLEOH��WKRXJK�
IXUWKHU�UHVHDUFK�LV�QHHGHG�LQ�WKLV�DUHD��LQFOXGLQJ�WKH�
¿QH�WXQLQJ�RI�WKH�PHWKRGV�GHYHORSHG�E\�WKH�029(�DQG�
ENSURE projects. 
The studies on vulnerability carried out by the two 
projects have highlighted the importance of both spatial 
and temporal relations. The fact that vulnerabilities are 
shaped across spatial and temporal scales has been 
UHFRJQLVHG��\HW�WKH�OLQNV�DUH�QRW�HDV\�WR�PRGHO��)XUWKHU�
ZRUN�LV�UHTXLUHG�LQ�WKLV�UHVSHFW��VHH�&RVWD�DQG�.URSS��
������
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Work on data
The lack of data is a never ending story. We are aware that 
many scientists tend to justify problems in their approaches 
with the fact that data are not available and/or are 
LQVXI¿FLHQW�LQ�TXDOLW\��1HYHUWKHOHVV��ZH�DSSUHFLDWH�WKH�YDVW�
LPSURYHPHQWV�PDGH�LQ�UHFHQW�\HDUV��SDUWLFXODUO\�LQ�(XURSH�
FRQFHUQLQJ�VWDQGDUGV�IRU�DFTXLULQJ��FODVVLI\LQJ��GHVFULELQJ�
and validating data. This progress also shows that positive 
changes are possible when a clear strategy and adequate 
resources are implemented. In our opinion there is still room 
for improvement with respect to data standardisation (in 
parallel to the efforts of the INSPIRE initiative) for data of 
LPSRUWDQFH�IRU�ULVN�DQG�YXOQHUDELOLW\�DVVHVVPHQWV��QDPHO\�
those dealing with cultural / institutional issues. 
7KH�VDPH�DSSOLHV�WR�GDWD�DFFHVVLELOLW\��ZKLFK�KDV�DOVR�PDGH�
JUHDW�SURJUHVV�LQ�UHFHQW�\HDUV��+RZHYHU��WKH�HIIRUW�VKRXOG�
continue. One example of this progress is the greater 
accessibility and lower cost of EO data as one important 
VRXUFH�IRU�PRQLWRULQJ�DFWLYLWLHV��HYHQ�LI�RQO\�SDUWO\�XVDEOH�IRU�
a variety of crucial vulnerability issues. 

that more effort should be made to translate research 
results into practical products ready to be taken over by the 
user. 

Foto 4. Aquila
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Conclusion
In this paper we formulate some key messages drawing 
IURP�WKH�UHVXOWV�RI�WZR�UHFHQWO\�¿QLVKHG�SURMHFWV�IXQGHG�
under the EC FP7 environment call on vulnerability and 
resilience. There are important commonalities in the 
achieved results and those are presented as basis for 
future work. 
,Q�SDUWLFXODU��LW�LV�IHOW�WKDW�VXFK�UHVXOWV�FDQ�EH�DOUHDG\�
of use to support policies and programmes set at 
the European and also at the national level in many 
European countries. Such effort will certainly require to 
make existing tools even more operational and hence 
XVDEOH��,Q�WKH�PHDQWLPH��PRUH�HIIRUW�KDV�WR�EH�GHYRWHG�
to embed vulnerability and resilience evaluations into 
ULVN�DVVHVVPHQW�DQG�VFHQDULR�PRGHOOLQJ��)XUWKHUPRUH��
in a shared effort undertaken by researchers and 
GHFLVLRQ�PDNHUV�LW�KDV�WR�EH�YHUL¿HG��LQ�ZKDW�ZD\�DQG�
to which extent such new and more comprehensive 
risk assessments can be integrated in organisational 
procedures and in policy-making processes. Bridging 
the gap between science and policy particular needs 
IXUWKHU�DWWHQWLRQ��DV�ZHOO�DV�FRQVLGHULQJ�UHTXLUHPHQWV�RI�
certain stakeholder/policy groups when developing new 
DSSURDFKHV�LQ�WKH�VFLHQWL¿F�GRPDLQ��
&HUWDLQO\��WKH�VFLHQWL¿F�HIIRUW�SHU�VH�LV�QRW�DW�DQ�HQG��
more has to be understood with respect to the way 
VRFLHWLHV��HFRQRPLHV�DQG�LQVWLWXWLRQV�UHVSRQG�WR�QDWXUDO�
calamities as well as to the already visible effects of 
climate change. More has to be done to bridge between 
³QDWXUDO´�DQG�³VRFLDO´�VFLHQWLVWV��EHWZHHQ�GLVDVWHU�ULVN�
and climate change researchers. Truly interdisciplinary 
results is still an objective unobtained and that would 
EHQH¿W�IURP�DQ�HYROXWLRQ�LQ�ERWK�DFDGHPLF�DQG�
practitioner arenas. 

3.3.
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