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ABSTRACT

Disaster recovery in urban environments is a compl®cess. Because of high population densitiesthad
presence of many societal and infrastructural deégecies, urban areas are prone to severe losf-oélsnce

in case of a disaster. Rebuilding such areas telfessstaining state is a daunting task, and reguia high
degree of community effort and comprehensive kndgdeabout the affected environment. All too oftinese
requirements are not properly met, leading to @ lmtovery trajectory and misalignments betweeovecry
efforts and community needs. We suggest that nssses in disaster recovery stem from ‘collaboragjaps’:
flawed organisational structures between stakelngdddies that exist between levels of operation lagtween
phases in the recovery process. We introduce twoviation pathways to close these gaps, and present
COBACORE project that will explore these pathwagsd create a collaborative platform for effective
community-based comprehensive disaster recovery.
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CHALLENGES IN DISASTER RECOVERY

Climate change, economic and political shifts amdletal trends will lead to more frequent and n&igmificant
disasters in developed and urbanised countries ¢lian before, and make civil protection measurgtobal
necessity. Over the past decade there have beey matural, industrial and social disasters in wigi«eloped
urban areas with severe and long-lasting effecttherlivelihood of the affected communities. Therdpean
Environment Agency (EEA) reported nearly 100.00@lfaes, 11 million people affected and 150 mitligeUR
in economic losses due to natural or industrisstiesrs in the 1998-2009 period in Europe alone [1].

Disaster recovery is the process of returning aatdgd society to a stable situation in which it cagain its
livelihood. This process typically consists of restsuction of damaged physical and infrastructakgécts, and
the rehabilitation of social and governmental gtites [2]. In some case it suffices to bring areetfd
environment back to its original state; in othdrs ambition becomes to ‘build back better’. Thec@bpart of

the recovery process is tdamage andneeds assessmeag they steer the recovery planning. There are many
parties involved in recovery, with many differenbjectives and individual assessment methods. The
humanitarian community has frequently voiced thedhior a more harmonised approach to needs-assatssme
[3], [4]. Despite of various developments on tlupit, there is little consensus. Some efforts famus deeper
inclusion of civilians and volunteer groups in tlecovery process, while other efforts focus on lmanising
methods and information standards. Other effortbrane new technologies to improve the timeliness an
quality of assessment, such as ‘open data’ andhlsawédia. The different views make needs assesseent
continuous focal point of discussion among stakadrobrganisations.

Due to their distinctive characteristics and fumet, urban areas suffer differently from disasteen rural
areas. Urban areas typically have a high populadiemsity and a large number of identifiable comniesi
These communities usually differ widely in termdrdrests and functioning, but depend greatly acheother,
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economically, socially or otherwise, and colleciyvenake an urban area sustainable. A communityecast
because of a) a solid social foundation that presifor cultural diversity, health and social neéasits
members, b) a healthy and diverse ecological syshetnprovides life-sustaining functions and resesar and
c) a healthy and diverse economy that provides-teng security to its members [6]. These foundatiorake
communities resilient to adversity, and provide lvaeling to its members. Conversely, if these fotiods are
harmed, communities can lose their sustainabilitgrdime, and fall apart. Many communities thatséed in
pre-Katrina New Orleans never returned because ¢ésenomic and social foundation was lost. Withldss of
communities, the well-being of an urban area ad@levbecomes jeopardised.

Urban areas are also typically the regional econoceinter of activity, and the center from whichalit
infrastructures are deployed and managed. Vitahgtfuctures are services to society that, in oasiésruption
over a prolonged period of time, cause major humaeconomic loss. Vital infrastructures such asrgne
systems, information and communication technoldggsh water supply, food provisions, health semjice
public administration services, financial systerusg transportation lines form the basis for sustaia urban
environment, and therefore need to be a key pyigmineeds assessment and recovery planning.olhigus
that these services are highly interdependentjrbgéneral, there is little comprehensive undeditam of the
wider consequences in case of disruption [7]. Otkss-vital societal functions, such as culturallesure
services, can only recover once vital infrastruesunave been restored, but may be crucial to kkthel identity
of a city. Also, the indirect damage of loss ofavinfrastructures is many times larger than thhealidamage
because of ripple effects to a much wider area tharactual affected area. For example, loss oSprartation
in an urban area might make it impossible for ausidn population to work in the inner city, whiéh,turn,
might lead to economic and social problems out#fige’hotzone’. The reconstruction of these infrastiires
are crucial to proper recovery, and require a degferstanding of their dependencies and the relg play in
the affected environment and beyond.

In conclusion, disaster recovery of urban areasireg in-depth knowledge of the social and infrattural
fabric of the affected society, and a clear plagriowards a self-sustaining state; a state in waichatural and
critical dependencies are properly restored, angtiith the society can regain its original, or newkesired
functions, and in which community members feel aerit to jointly rebuild their future.

COLLABORATION GAPS DURING DISASTER RECOVERY

Many evaluation reports from recent disaster retthm same issues that have hampered the recormrggs:
disconnects between relief organisations and le@mahmunities, a lack of information sharing between
organisations, incompatible work practices, migatignt between needs and recovery actions, and-short
sighted decisions on funding and courses of acfior2, 3, 4, 5, 8, 9]. Such issues often causedhevery to
become a long and bumpy ride with local residergguently feeling left out. We believe that thessues can

be traced back tacollaboration gaps’ A collaboration gap appears when critical pariiea cooperative effort
are not collaborating in the most effective waythe worst case, there is no collaboration atoalparties are

left out of the main recovery effort. Under bettércumstances, a formal or informal collaboratiatvieen
parties exists, but is failing because of othesoea. A collaboration gap refers to the dispargyween the
optimal and the ideal collaboration between missiotical parties. These gaps may be caused by
organisational causes (ineffective organisatiotralctures, lack of organisation awareness, oppobglgefs,
backgrounds or work practices), knowledge-relatadses (insufficient means to obtain critical infation,

lack of contextual knowledge about the environmeanflicting views of the situation), contextualusas (the
social, political, economic situation under which

a recovery process takes place), or other causes
that have a detrimental effect on the effectiveness
of the undertaking.

In the disaster-recovery domain, we believe thee international

are three types of collaboration gaps (Figure 1) nhational
a) the collaboration gap between the affected regional
community and the supporting community, b) the |ocal
collaboration gap between the local and higher
level of operations, and c) the collaboration gap affected  supporting
between organisations active in different phase< —V—

of recovery. The parties that are supporting the  Figure 1: Collaboration gapsin the disaster recovery
recovery process need to work closely with their

counterparties in the affected area. Failure ofabolration between both sides leads to misintesficet of
needs and will unavoidably lead to a misguided veppprocess. There needs to be a clear understaatdbut
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the needs of the affected communities, their reinginapabilities and their recovery ambitions. Ti@guires
suitable information channels between both sideguat awareness and trust, and an appropriateativiasks
and responsibilities. Secondly, a collaboration degtween stakeholders at the local and higher dewél
operation could lead to bad implementation of ets@ndecent strategic recovery plans, and thopgedising

the accountability of the operation as a whole.sThappens, for example, when activities by locéiefre
organisations are not properly coordinated andrferte with each other, and consequently harm tlgedoi
recovery plan. Thirdly, the focus of the recovergqess will change over time from immediate, torsterm to

long-term goals. Consequently, over time, differerganisations will need to become involved. Thedwver

of information, priorities and plans between partietive in different phases is critical for a gamehtinuation
of the recovery process in the long term.

INNOVATION PATHWAYS IN DISASTER RECOVERY

Given the gaps identified in the previous sectige,suggest two synergetic innovation pathwaysrfgroving
the disaster recovery process: a) the developnfanethods for community-wide collaboration buildiagd b)
the adoption of a comprehensive approach in nessissament and recovery planning. These approaahes c
recognised in various innovation efforts in thdédfjdut are not often seen as mutually enhancingldpments.

The ultimate goal of disaster recovery is to regasustainable state of well-being for affected cnmities. As
quality of life and well-being are subjective mastecommunity members from the affected area neelet
involved. Assumptions about what constitutes a assful recovery need to be grounded in reality. The
inclusion of representatives from affected comniasienables community-needs to be correctly defiasd
communities have an excellent understanding of then particular needs and priorities. Converselyat can
and cannot be done in terms of recovery activiliggends on the capabilities of partaking reliefanigations,
funding opportunities and environmental, social daghal constraints. These pieces of knowledge rieed
disseminated properly throughout the community bedome a foundation for recovery planning. Failwes
this part may lead to misconceptions about theva&goprocess and the embrace of unattainable goals.

The development of methods for community-wide collaboration building. In disaster recovery, it is crucial
to develop community-wide collaborations. The wdodmmunity-wide’ not just refers to the affected
communities and locally deployed relief organisasiobut to all groups that have a stake in thestésa
recovery process. This also includes regional attmal organisations, local companies, supporntivignteer
and technical communities, financial institutioasd other groups that contribute directly or indiieto the
relief effort. In this sense, community-wide colbahtion building refers to the effort of creatingitable
information and cooperation agreements betweem#akstakeholder parties, so that the right caltalions
take place at the right time, at the right placel i the right form.

Community-building can be challenging as membeedn® be willing and able to participate, and might
influenced by other factors such competitivenesbdistrust between groups, struggles for mediantitte, and
the exploitation of the situation for ideologicablitical or financial gains rather than addressing needs of
the affected society. As community groups haveediiit needs and motivations, the community-building
process must be well-negotiated and coordinatetibased upon open dialogue and partnership.

Most of existing collaboration-building frameworfesg. 10] set forth a number of iterative actiwgti@ which
collaborators 1)position themselvege.g. goal formulation, stakeholder analysis, partselection, partner
negotiation, collaboration decisions); )ape collaboration(e.g. partnership agreement, partnership design,
and preparation); 3xecute collaborative wore.g. information management, boundary spanningyitoxing

& evaluation, corrective measures) andtebminate or transform the collaboratide.g. transfer of tasks and
responsibilities, partnership evaluation). In dyimatask environments, it is important to hauewledge about
the needs, capabilities and tasking of other pafiee properly dividing labour and facilitating oxination
sharing and decision-making [11]. Because disasteovery is a highly dynamic multi-party environrhen
explicit community-building will be a constant neséy.

A compr ehensive approach in needs-assessment and recovery planning. The goal of these multi-party teams
is to develop a comprehensive needs picture iremdifft phases of the recovery effort. The developroén
matrices of community needs, recovery activitiesd aheir corresponding acting parties support the
identification of duplication and missing effortsdapriorities. This requires information sharingrfr whole of
community sources and interoperability in multiplays. A comprehensive picture of community needsiilt
up by community members and is grounded in theartsand long-term needs for sustainable well-being.
Accountability of recovery efforts can be supportgdmaking explicit relations between identifiedr@ounity
needs, recovery activities and involved organisatiexplicit. A comprehensive community needs p&Etould
consist of information about: Hrivers of the crisis2) scope of the crisjs3) profiles of affected communijts)
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the needs of community members in the affected, @edcal and regional capacities for recovery and
reconstruction 5) capacities outside the areg coverage of community needs and ga&)strategic priorities.
As time progresses, the focus of recovery willtsiidm short to long-term and the community needs action
plans will need to shift accordingly. By maintaigiexplicit relationships between these pieces fofrimation,
recovery objectives can be formulated that can baitored through time as identified needs are meltreew
ones emerge. This approach facilitates progresstonmg, improves accountability, and stimulatestyirof
effort because the baseline picture is made threugbllaborative effort of all involved parties.

THE COBACORE PROJECT

Through a research grant of the EU Seventh FranleRargramme (FP7), we will be able to explore thed

of development of the previous section and workai@s innovations for the disaster recovery domaéhe
Community-Based Comprehensive Recovery project (8@CBRE) is a pan-European project and is due to
start mid-2013. The project aims to support digastrovery efforts in post-crisis environments by
implementing a comprehensive approach to needsssmsét and by encouraging community-wide
involvement in information acquisition. The COBACBRproject will develop an online collaborative
environment that provides methods and means fdalmiation-building and comprehensive needs picture
development. The platform will make it easier faakeholder parties to get to know each other, share
information from different perspectives, and jojnplut the pieces of the disaster recovery puzaetteer. The
environment is targeted for application in disasteicken urban areas, where there is enough sitrin
economic, social and infrastructural capital toorery from severe disasters, but which are diffitalrecover,
due to the complexity of modern urban environments.

The ambition to create a collaborative platforndigaster response is not new, and neither is thengsion

that information technology can help to share s$ibmaawareness between communities. However, most
collaborative information systems that are in ugealisaster recovery organisations have been desélapder

the assumption of a closed organisational strucncehave a limited range of target user groupsually only

the selected relief organisations. Examples heaemthe Red Cross’ Disaster Management Informaigsiem
(DMIS), or the UN-OCHA's Virtual On-Site Operatiof@ordination Centre (OSOCC). These systems are not
designed for wide-community-based information gimriand when used in that fashion can constralmerat
than enable collaboration. The rise of ‘volunte@nsl technical communities’ and the wide adoptiosafial
media technologies [4] make it a pressing issueldse this gap. Open voluntary communities canthe#
skills and technical capacities to create ad-haomanication channels for individuals, so they capress
their needs and capabilities in areas of distiglemy recent large disasters saw the involvementohinteer

and technical communities [4] to provide crowdsedralata (e.g. Haiti (2010), Japan (2010), Libyal@0
Hurricane Irene, 2011, London Riots, 2011), butl, sthese so-called CrowdMaps are still very much
disconnected from workflow of the larger relief ogions and do not connect well to existing infotioa
channels. The COBACORE platform will embrace thigtion, and will features means to connect local
communities, online communities and relief orgatmises so that an enhanced sense of teamwork mdyesvo
during urban disaster recovery [12].

The core of platform is a set of interconnected m@eésms that maintain three information models: the
community model, the context model, and the needdet The community model contains information abou
the affected community, such as the various sag@lps that exist in the affected area, key comtyueaders,
cultural aspects and other relevant societal in&tion. It will also include information about theganisational
layout of the recovery community. The situation mlocbntains information about the state of the mmment
before the disaster, as it is, and how it is pitgj@t¢o be. The needs model represents the idehtiéeds, their
relationships, and their corresponding recoverjoast Jointly, these models provide a comprehengiotire

of the recovery process, the target environmentla@garticipating communities.

The information contained in these models is pregidy stakeholders in different forms, such asqes
observations over social media channels, existiegsgatial or open data sources, or update repais f
participating organisations. This information igdgo inform community groups about the plans aatus of
the recovery process and for inviting groups to kvmargether to provide missing information and keke
picture current. For example: local community mermabmight be asked to provide an update about tladitgu
of the power-supply in their specific area, as tonitor the recovery of a stable energy infrastreetu
Accompanying community-building methods ensure tmahmunity groups understand each other’s objestive
and responsibilities, and simplify collaborationorFexample: the platform can provide local commyunit
members with an overview of which organisationsrasponsible for which recovery action in theiragrand
make it possible to open up a lines of communicaitiocase of urgent issues.
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The COBACORE project is a co-creation- and paréitopy project, in which the project team will watlosely
with national and international humanitarian orgations during the development and evaluation ef th
concepts. It will feature a large-scale field disasecovery exercise on the Dutch-German bordealidate its
value to the humanitarian community. Given the d¢gpiproblems with the availability of telecommurtioa
means in disaster areas, the project will lookaaitous on- and offline options in which the COBACBRision
can take shape. The same holds for dealing witfcaysocial, political and organisational issueattmay
hamper the introduction of the COBACORE environmémt project team will listen carefully to the desmals
and opinions of potential end-users, and shaperitigonment in its most practically usable form.

CONCLUSION

In this work-in-progress paper, we discussed typiballenges in disaster recovery, with a particfiteus on

the needs assessment and recovery planning prodasshelieve most challenges in this area are of an
organisational nature, and can be brought bachkeimotion of ‘collaboration gaps’ — failure to attéhe proper
collaboration structures between parties that plaart in the recovery process after a disasterintveduce
two pathways of innovation to close these gapsattaption of a comprehensive approach to needssmsat
and recovery planning, and the development of conityiubuilding methods in disaster recovery. The
upcoming COBACORE project is an effort to provetttieese two pathways are central to improving désas
recovery, and can lead to tangible improvementkisxdomain.
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