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ABSTRACT

Disasterassessmentisquitecomplicatedconsideringthenatureofthedisasterandmethodological
ambiguitygeneratedduetodifferentguidelinesofdifferentinstitutions.Thisstudyanalyzedvarious
availabletechniquesand,afterthat,proposedamodeltoestimatebothdirectandindirectlosseswith
asingleequation.Thestudyusedmultidisciplinarytoolsandtechniquestoassessthe2017floodin
amicro-levelareainBangladesh.Theanalysisfoundthatthefloodinundatingaround78.37%of
thearea,damagedcrops,andvariousinfrastructures.Thecostofdamagesaccountsfor2.44%ofthe
incomeofthepeople,whereastheyexperiencea21.49%reductionintheiryearlyincome.Thestudy
explainshowafloodcreatesobstaclesinaccessingland,labor,andcapitalinsuchawaythatpeople
experiencesignificantlossesintheirincome,beyondthedamage.Hence,iftheseaccessfactorscan
bekeptoperatingduringanydisaster,ahugeamountoflosscanbeavoided.Thestudyattheend
proposedasolutiontoovercomesuchlosses.
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INTRoDUCTIoN

Bothfrequencyandintensityoffloodsaregraduallyincreasingallovertheworld,andtherefore,
disastereconomicimpactisalsobeingescalateddaybyday(UNISDR/CRED,2016;CDMPand
IWM,2008;ThomasandLópez,2015).However,disastereconomicimpactdoesnotproportionally
matchwithhazardmagnitude,asfoundinsomeresearchworks.Forexample,Ali,Mahjabin,and
Hosoda(2012) falsified the traditionalbeliefofconsidering thedepthofwater levelas theonly
determiningfactorofflooddamage.TheycalculatedFloodIntensityIndex(FII)formajorfloodsin
Bangladesh,occurringfrom1988to1998,wheretheyfoundthattheaverageinundationdepthwas
almostthesameinboth1998and1988floods,buttheeconomicimpactwas2.33timeshigherinthe
1998flood.Studyingdisastersfromseveralcountries,BensonandClay(2004)explainedthatmassive
floodsdestroypropertiesandsocialstructuresandaffectbothshortandlong-termeconomicgrowths.
However,long-termdisasterimpactcannoteasilybeexplainedonlybymeasuringthedirectdisaster
damages(HallegatteandPrzyluski,2010),becausesomedisastersmayhaveasevereimpactonthe
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economywithoutcausinganysignificantdamagetoinfrastructure.Forinstance,thegreatBengal
faminehappenedslowlyafteramoderatelevelofdrought,butitaffectedtheeconomysointensely
thatathirdofthepopulationofBengalstarvedtodeath(Sen,1981).Thisincidentindicatesthatan
indirectdisasterlossoftencanbemoresignificantthanadirectlossoccurringfromstructuraldamage.

However, indirect disaster loss is being neglected in disaster assessment by many disaster
responsepractitionersandpolicymakers.Someinternationalorganizations,includingUN-ECLAC,
WorldBank,GFDRR,amongothers,havedevelopedvariousassessmentguidelinesforestimating
thecostsofdisasters.Theseguidelinessignificantlydifferfromeachotherintermsofmethodology
andresults(Hallegatte,2015).Mostofthedonoragenciesandinstitutionsemphasisondirectdisaster
lossesandtheemergencyneedsundertheirguidelines,e.g.,Damage,Loss,andNeedsAssessment
Guidance(JovelandMudahar,2010),DamageandLossAssessment(DaLA)MethodologybyUN-
ECLAC(ECLAC,2003;WorldBank,2010),PostDisasterNeedAssessment-PDNA(GFDRRR,
2013),etc.Inthiscontext,HallegatteandPrzyluski(2010)attemptedtoestimateindirecteconomic
lossanddisaster-inducedopportunityloss.Usingaregionalinput‐outputmodel,Hallegatte(2015)
estimatedthatindirecteconomiclossesofHurricaneKatrinaintheUSstateofLouisianaamounting
to$42billioncomparedto$107billiondirectlosses.Hallegatte(2015)outlinedsomeconceptual
methodslinkingoutputloss,rippleeffect,andstimuluseffect,whichexplaintheprocessofoccurring
indirectlossesfromdisasters.

ItisnoticeablethattheUnitedNations(UN)outlined“reducedirectdisastereconomiclossin
relationtoglobalgrossdomesticproduct”asoneofthesevenglobaltargetsintheSendaiFramework
forAction(SFA),butitavoidedsettingupanytargetoranysuchinstructiontoreduce“indirectdisaster
economiclosses”(UNGeneralAssembly,2015.a).However,thesedirectloss-centricassessmentsand
targetsdon’tsupportthedemandofdisasterriskreduction(DRR)articulatedbyUNISDR’sdefinition
(UNISDR,2009)becausethetermDRR1advocatesasystematicsetofactionstoreduceexposureto
hazardandtolessenthevulnerabilityofpeople,assets,andeconomy(Hallegatte,2015),whichare
notonlybeingaffecteddirectlybutalsoarebeinghamperedindirectlyindisasterinsuchawaythata
disaster-affectedcommunityfeelsmoreintenseeconomicconsequencesthantheamountofdirectloss.

Somescholars(e.g.,Mwape,2009;Islam&Taujimoto,2011;Bhuiyan,2014;Siddik&Rahman,
2013)outlinedbothdirectandindirectlossesindisaster,buttheydidn’tprovideanystandardguidance
ofestimatingindirectlossbythemonetaryunit.Scholarsalsohavedevelopedsomemodels,e.g.,
Input-OutModel(IOM),ComputableGeneralEquilibrium(CGE)Model,etc.toassessoutputlosses
duetodisaster.However,thesemodelscontrastmanyways.IOMestimatestheshort-termdisaster
economic impact where the price is not adjusted. On the other hand, CGE model can calculate
long-termdisasteroutputlosswherethereisachanceofbeingbiasedbyotherfactors(Hallegatte,
2015:15-16).

Againstthisbackdrop,thepresentpaperattemptedtoanalyzebothdirectandindirectdisaster
economiclossestoprovideclearguidanceandalsooutlinethekeyactionsinpreventingdisaster
losses.Thepaperthusalsotriedtocontributetoachievethethirdandfourthglobaltargetsofthe
SendaiFrameworkofAction(UNGeneralAssembly,2015.a:07),aswellasfulfillthevisionofthe
sustainabledevelopmentgoals(SDGs)theworldisseekingfor(UNGeneralAssembly,2015.b).

MATERIALS AND METHoDS 

Study Location
Foramicro-levelanalysisofthedirectandindirectlossesoftheflood,Kochiar Beel,oneofthe
98sub-depressionsoftheChalanBeelareaofBangladesh,wasselected.Theareafallsunderthe
agro-ecologicalzoneofactiveBrahmaputra-JamunaFloodplain(BBS,2019).Thoughthereisno
specificdemarcationlineofKochiar Beel(asitisinterconnectedwithothersub-depressionsofthe
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