
DOI: 10.4018/IJDREM.2020010104

International Journal of Disaster Response and Emergency Management
Volume 3 • Issue 1 • January-June 2020


Copyright©2020,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



46

Improving Disaster Response 
Plans With STECA:
An Application
Georgios Charalampos E. Kafoutis, Democritus University of Thrace, Xanthi, Greece

 https://orcid.org/0000-0002-4599-6505

Ioannis M. Dokas, Democritus University of Thrace, Xanthi, Greece

ABSTRACT

In order to have immediate and effective management of crises and emergencies, natural and
technological disaster response plans are created. These plans define the elements of a system
responsibletomanageadisaster,theirroles,andresponsibilitiestogetherwiththeirinteractions.In
somecases,however,thesystemwhichisformedbasedontheseplansfailstoperformasdesired.
Thispaperproposestheutilizationofsystemstheoreticearlyconceptanalysis(STECA)asaneffective
approachtoefficientlyidentifyloopholesinexistingdisasterresponseplans.STECAwasapplied
totheformalevacuationplanofGreece’sCivilProtectionAgencyduetoforestfiresandidentified
thirtyoneloopholesthatwerevalidatedagainsttheofficialprosecutors’investigationreportsofthe
2018“Mati”forestfiretragedyinAthens,Greece.
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INTRoDUCTIoN AND BACKGRoUND 

Theneedtoeffectivelymanagedisastersandcrisesledbusinessesandagenciestodevelopcontingency
plans,whicharetypicallydevelopedbasedonstandards(NFPA®1600,2013;MinistryofInterior,
PublicAdministrationandDecentralization,2003;GeneralSecretariatofCivilProtection,2007,
2009).Althoughthat“ideal”preparednessdoesnotresidesimplyinhavingaplan(McConnell&
Drennan,2006)disasterplansremainanimportantelementforeffectivepreparedness.

Writtenplansmayvarywidelyinscope,detail,structure,purposeandelaborateness.Ineverycase,
thedisasterplanistheproductoftheplanningprocess,therebybecomingtheprincipalconnection
betweenthedisasterplanningactivityandthedisasterresponse(Perry,2004).Onthemerits,these
plansdefineinteralia,(a)thoseinvolvedinthesystemtobe“created”tomanagecriseswhenthey
occur,(b)theirresponsibilities,and(c)interactionsamongsystemelementsandtheirenvironment.
Insomecases,theseplansdefine(a)the“mandates”thatspecificelementsofthecrisismanagement
systemmayimposeandalsotheconditionsunderwhichthesemandateswillbegiven,(b)theresponse
tacticsthatshouldbefollowedtospecificemergencyscenarios.

There are lengthy plans created with the philosophy to anticipate every possible event and
prescribecorrectives.Yearsoffieldresearchhoweverrevealsthatsuchaconceptionofplanningisat
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bestnotconstructive.Inthefirstplace,aplanshouldnotbeanall-encompassingdocumentortome.
Plansdesignedlikethistendtositonshelvescollectingdustandgivingafalsesenseofsecurityor
preparednesstotheirwriters.Inthesecondplace,itissimplynotpossibletoanticipateeveryeventor
nuancethatmayariseinadisaster(Perry,2004).Thus,thesystemswhichareformedbasedonthese
plansoccasionallyfailtoperformasdesired.Furthermore,whenemergencymanagersattemptto
implementsuchplanstheywouldfindtheiroptionsrestrictedinadvance,andthislimitstheirability
toinnovateandbeflexible.Thus,evenplannerswithpositiveintentionswouldultimatelyslowdown
decisionmakingprocesses,endangerresponsepersonnelandcreateconfusionwheninevitablyan
unpredictableeventoccursduringresponseoperationsthatwasnotcoveredintheplan(Perry,2004).

Unfortunately, inmanyoccasions the loopholes indisaster responseplans are realizedafter
theoccurrenceofdisasters,likeforexampleintheHurricaneKatrinainUSAin2005andinthe
forestfiredisasterin“Mati”inGreeceonJuly2018.Intheformercasethereport(Townsend,2006)
mentionedthat“IntermsofthemanagementoftheFederalresponse,ourarchitectureofcommand
andcontrolmechanismsaswellasourexistingstructureofplansdidnotserveuswell.Command
centersintheDepartmentofHomelandSecurity(DHS)andelsewhereintheFederalgovernment
hadunclear,andoftenoverlapping,rolesandresponsibilitiesthatwereexposedasflawedduringthis
disaster”.Inthelater,theprosecutors’findings,(Euronews,2019;Kathimerini,2019;Analitis,2019;
Liberal.gr,2019;dikastiko.gr,2019;MacroPolis,2019;TheNationalHerald,2019)mentionedthat
“theimplementationoftheplanhasworkedwellintheorybutinpracticevirtuallynothingworked
asplanned,andthewholemanagementhasbeenspasmodic,withoutanycoordination”.

Thephenomenonofidentifyingloopholesafteradisasterinresponseplansconstitutesamajor
problemthatneedstobeaddressed.Approachestocopewiththisprobleminclude:(a)thestakeholders
consultationandperiodicdrills,collaborationexercisesandstrategicexercises,(Perry,2004;Berlin
& Carlström, 2014; Peterson & Perry, 1999), (b) serious games approaches (Rothkrantz, 2016;
Brawley,2016),(c)computerbasedsimulations(Chen,Zhang,Sun,&Liu,2016;Khalil,Abdel-
Aziz,Nazmy,&Salem,2009)aswellas(d)formalmodelingapproachestocompareexistingdisaster
plans(Hoogendoorn,Jonker,Popova,Sharpanskykh,&Xu,2005),(e)asuiteoftoolsforemergency
planmanagementsupportlikeSAGA(Canós,Borges,Penadés,Gómez,&Llavador,2013)and(f)
contentandsemanticanalysismethods(Jung,Song,&Park,2017).

Thispaperproposestheutilizationof“SystemsTheoreticEarlyConceptAnalysis”(STECA)
asaneffectivetooltocopewiththisproblem.STECAisasystemstheoreticmethodusedforthe
identificationofloopholesinConceptofOperations(ConOps)documents,thatisadocumentfor
afutureorexistingsafetycriticalsystemthatdescribesitsdesiredoperationusingtheterminology
ofitsstakeholders,anduptodatehasbeensolelyappliedinsystemssafetyengineeringcontexts:
(Fleming,2015;Urano,2016;Fleming&Leveson2016).

Specifically,STECAwasappliedonGreece’sGeneralSecretariat’sforCivilProtectiondocument
nr. 2934/06-05-2015 entitled “Guidelines for organized removal of citizens for the purpose of 
protection against an evolving or imminent destruction due to forest fires”(GeneralSecretariatof
CivilProtection,2015)toidentifymissingelementsandloopholes.Asignificantnumberofloopholes
havebeenidentifiedandvalidatedbythefindingsoftheprosecutorsafterthetragedyin“Mati”
(Euronews,2019;Kathimerini,2019;Analitis,2019;Liberal.gr,2019;dikastiko.gr,2019;MacroPolis,
2019;TheNationalHerald,2019)areainAthens-Greece.

SySTEMS THEoRETIC EARLy CoNCEPT ANALySIS 

SystemsTheoreticEarlyConceptAnalysis(STECA),isanewtechniquedevelopedby(Fleming,
2015).Itsgoalistoworkatanearlystagetoenhancethedevelopmentphaseofsystemsbyimproving
theirplansandConOpsdocumentsthroughtheidentificationofpathogensandloopholessuchas
undocumentedassumptions,inconsistentorconflictinginformationwithinaconceptthatmaylead
to hazardous behavior, required operational concepts that are missing to understand safety -and
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