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December 14, 1988 

'Prefatory Note 

The interim report or 'October 19, 1988, on this survey presented mean 
%tstimates of damaj'e.; to those units which had reported flood damages. Those 

.imito; we niot. blown up tor the entire country. That report was 
.. td in a rush -- within 19 days 

pre­
of the decision to do the survey, including 

days of field data collection for 1200 units in 77 unazilas. It was 
niedi ted. A- a rr::ulL, some actimatts were not adequately explainkd, while 

a few errors alo vent in undetected. 

This report blows up the assessmnent to national levels. It report.
(1) the previously estimated dwnaed-unit means as well as-(2) sample means, 
(3) national means, and (4) the absolute magni ides of damages blown up to 
the national level by using appropriate expan; ,n factors. 

Since this report supersedes the earlier one, the earlier report and
 
aer handouts should be ignored.
 

The appendix of this report is voluminous. As such, it is not being 
&..jtributed along with this report. Copies of it will, however, be supplied 
on request, unile they last.
 

ii
 



1IID/ESEPP Revised 
Planning Commission Dec. 14, 1988 

The Extent and the 

I Distribution of the 1988 Flood 

Damages in Bangladesh 

Executive Summary 

The floods came an August 30, 1988, continued rising for 4, 5 days, 

receded in some rivers and swelled in others for about 12 days, and started 

receding gradually after that. Most areas were still inundated when the 

field zurer for this study was done during October 3-, 1088. The assessacnt 

reportd hecre includes dwautLwu till the time of the survey. As sucn, thy 

damages of the post-flood period for about 'a month are also very likely to be 

included, as are recoveries, if any by that time. 

The -urnot± of the survey was a rapid asuessiment of (a) meanitude of flood 

ca es and (b) its diztribution, witn special reference to its. imoact on 

emlo'ren:, poverty, and small establishments. The damages are assessed for 

rroducticn and assets across various sectors; including agriculture, industry, 

public in'rastructure, housing, employment, and so forth. The servize sector 

was hardly picked up by the sample survey. 

The emphasis of the study is on distribution, as the magnitudes of overall 

damages have been assessed by a number of government departments and private 

agencies. Apart from the distribution aspects, we addressed several questions 

to respondents, that 'other agencies, in their preoccupation with total magni­

tudes, did not.
 

The distribution of flood damages i estimated between socioeconomic 

classes skill categories, occupations, t;ize-classes of establishments, sze­

iii 



holdings o farms. geographlet arena, and other groups. Tite results reported 

here are based on a sample ot 11 upazd~ue, out or a total or Ji6o in which the 

country Is divided. 

The overall sample conusised of 5 components or subsumples: (a) a 

subsample of 482 establialuents, (b) a subsample of h20 households, 

(c) a subsample of 381, individuals in relief camps, (d) a subsample of 

60 upazila head offices, and (e) a subsample of infrastructure. 

The methodology consists, among other aspectsof analyzing damages by 

two parts: (a) one-shot, temporary lou of output due to the idling of 

productive capacity and labor during the inundation period, destruction of 

crops, spoilage of raw materiuls, and similar interruption in the now of 

incotne, and (b) permanent lones due to diunages to maehinery atid buildings, 

livestock, Infruastructure, ad similar capital stock. For the latter Lype of' 

damages, both direct and indirect effects on employment andoutput .are 

estimated. 

Certain flyniitudes of Flood Damnges 

Ther nuoessment or short--riuni lonson due to the idl ut of' productive 

ecneity diring floods, and imla;r Int'r irupLionn in the flow of output comes 

to le roll owing mtrgnituden: 

Iu11:thunaes to miciranacturinug cttl, IImIntest: 3.l o.r fl.a(2 million, varying 

between a low of 1.211% for LextSle clot milln and h.33% for hinndloom textiles; 

Ulnemployment: 2.87 due to the di recL- effects, totaln II to 11: 11% die to 

the direct and indirect effectu of damages to capital stock in manufac­

turingestimated through the genernl-equillibrium'I-0 model. - "N 
Xel 
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Da~zge to agricultural and other sectors: King Aman suffered the 

heaviest damages: namely 76% of total rice by affected households: the mep~n 

loss to affected households comes to 76%, the sample mean is 25%, and the 

national mean is 17.35%. In absolute terms the national loss to Aman crop 

is assessed at 1.1 million tons and Aman and Aus together 1.67 million tons. 

The assessed losses to sugarcane and jute are 0.27 million tons and 0.20 

million tons, respectively. Other losses assessed here include human lives, 

cattle, goats, poultry, buildings, roads/embankments, damages by 1-0 indus­

tries, and so forth. Detailed assessment of these magnitudes are not 

abstracted in the executive summary, lest it should distract the reader's 

attention from the main thrust of this analysis, which is the distribution 

of the incidence of flood damages,. and which is of significance even if 

absolute magnitudes might be off the mark. 

- The Distribution- of Flood Damages 

The most important conclusion of thIs study is that natural disasters 

in disaster-prone Bangladesh hit the poor harder than the nonpocj. Defining 

the intensity of flood damages a- the percentage loss to affected units and 

the extent of flood damages as the percentage of affected units to sampled 

units, we find that both the intensity and the extent of damages are higher 

among the poor. This- conclusion is supported by a number of independent 

pieces of information derived from distinctly separate subsamples and alter­

native variables of the overall sample survey. 

camps, almost all of whom must be regarded1. People interviewed in relief 


poor, estimated their losses of different assets-goats, poultry, cattle,
 

dwellings, household effects--around tvo/thirdr of the total. They are
 

higher than the losses suffered by any other identifiable group of households.
 

Maul are not sure they will be able to get back their old jobs­

v 
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2. An investigation into the impact of floods on incomes from nine difterent 

sources shova that the losses of overall income of the lower rungs of 

eocioeconomic classes are at least 10 percent higher than thosetof the rest 

of the society. - . .. 

3. Dictrene ca-ca by socioeconomic classes indicate that not only the 

intensity of distress sales of-the poormanbs (the nonpoorman's) assets is 

hiCher ons the poor (the nonpor) relative to the nonpoor (poor)--a trivial 

rerult--but more Importantly, the extent of distress sales is approximately 

R.5 timeo hihor on the poor than the nonpoor. 

4. The regression results of distress sales turther.aupport-the nonstoch­

&nticresults. To these results must be added the fact that while 
 the nonpoor 

1ay aIlthntnnd a dlualpation or a g6od part of their avsets without bank­

rupting themselves, the poor are on a thin ground.: Once that ground slips 

under their feet;-it vill take much longer for them-to firm their feet 

Lup again. .1A 


5. During the temporary layort caused by floods, a good fraction of the
 

workers of the modern sector, particularly the public sector, recelved 

partial compensations, but not small, cottage, and other informal:sector 

employees. ­

6. A look at the flood-caused job situation of spouses'tel1sthe same story. 

Both the intensity and the extent of unemployment caused by floods were 

conssbently higher among spousea of lower socioeconomic classes in 

comparison to spouses from upper- socioeconomic classes. 

'. The ratio of Debiunintrat.i vaisid nor n vorkrn tempnrarily idled by flood 

vorcers.damages 'isaigniticeatly lower than that of the production 
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2. The empluyment and output multipliers are higher in manufacturing 

Industriu than the rest of the economy, one reason for which I stronger 

interIndustry -linhages of this sector. As such, the mnnufacturing employees 

suffered more from flood damages, and manufacturing employees are by no means 

on the lower economic rungs of the working class. 

* 	 3. Losses are, by and large, uniform acroase skill classes in manufac­

* 	 turing industries; but not between occupations. Thus, office workers were 

not idled due to flood damages to the name extent as production-workers. 

*I * I 
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il!I1/ESEEP Project Revised 
flnning CC=21ssion Dec. 14, 1988 

THE FITENT AND Trr DISTRIBLTtION OF TIE 

1988 FLOOD DAMAGES IN BdUGIADESh . 

A. APPROACH AND l-TIHODOLOCGY 

1. The Objective . - . 

e severity of the August-September, 1988, floods has surpassed all
 

:: tnfloods in the history of Bangladesh. The purp.ose of this study is a
 

r*-id assesstent of (a) the magnitude of the flood damages and (b) its 

A stributicn -;ith special reference to its invact on employment, noverty, ­

. 1I 
-rh. The assessment is made; as far as practicable, fior.daa es of 

ell tre across various sectors, including agriculture, industry, services,.
 

pulic infra=-.ture, housing, employment, and so forth. Its distribution
 

is esti-ated between geographic areas, socioeconmic classes, worker 

categcries, size-classes of establishments, size-holdings of Ta.rms, and. 

The worth of this study lies not as much in the assessment of total
 

flood damages---because several other government department and private agencies.,
 

vbih have wel-established and more extensive data-generation organizations,
 

ha-ve also assessed overall flood damages--as in estimating the distribution
 

of flood damages among various socioeconomic groups and industrial size-classes. 

2. Special Field Survey 

The need for a special rapid surver 'arose because while a number of govern­

*'ment departments and private agencies had also undertaken such surveys, they vere 

mainly concerned with the assessment of total damages. They -did not -ask some-

Ir
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of the questions concerning the flood damages that this office wanted to. 
r 

r 
I A byproduct of it was the creation of data-generating capacity at the grass­

root (upazila) level, coodinated by the Planning Commission, a sort of an 

I eadjunct to the objective of creating analytical capacity at the Planning Cormmnis­

sion, toward which the HIID/ESEP? Project is working. 

The questionnaire, reproduced as Appendix A, was addressed to five different 

groups of respondents in 77 upazilas. The names of upazilas, along with the 

names of uazilas, along with the names of the assistant commissioners who 

collected the data by field surveys, are given in.Appendix B. The 5 subzamples 

are described below: 

2.1. 	 The Questionnaire -

The 23-page questionnaire consisted of the folloving. 5 components: 

Part-A: The economic survey - . . .- -

Section 1: The uazila survey: addressed.to upazila -administrat Lon/ 

to get overall magnitudes ofleadership. Objective: 

'damages to life, property, dwellings, 

infrastructure, etc. 

survev: addressed to establishments. Objective:.Section 2: The enterprise 

small, medium,
to assess damagesto industry, including cottagre, 

and-large establishments.
 

addressed to households. Objective: to 
Section 3: The household survey: 


as wellother 	agricultural economyassess damagesto crops and 

loss of jobs by an:riculturnl labor, nonagricultural labor, 
as 

and the rest o the econcmy. 

The relief can survey: addressed to individuals in relief 
Section 4: 

to assess the lons of income, m5nct2, and jobs 
- camps. Objective: 

the society who took niclter i relic 
o the 	poorer strata of 

camps. 

http:addressed.to
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Part B: 	 The spatial survey 

The preparation of a map of damages to public infrastracture, 

pinpointing where water hit a road, embankment, etc. Objective: to 

collect data for the eventual preparation of a physical plan for 

reconstruction. 

The present study reports the results of the former 4 subsamples of the 

subsurvey, namely the upazila, the enterprise, the household, and the ­

relief-camp subsamples. The raw data of the spatial. survey, not analyzed here, 

becomes 	 & pi of the data bank at the Planning Co=1ssion. 

2.2. The sample size 

-This is a rapid assessment of flood damages. 'The sample-is smaller than 

what it' should be in a scientific survey. before judging its'statistical sig­

nificance,. it should be noted that the typical sample size used y Bangladesh -. 

Bureau of Statistics for its periodical household and-other surveys is approki­

mately 6,000 households in a country of 16 million households, or 0.0375 percent. 

According to the theory of statistical -inference, this sample size is inprobable 

to represent the parent population. The reason for small samples in Bangladesh 

is presumably the large size of the country's population and the inadequacy of
 

resources. Be that as it may, were we to use the 0.0375 percent sample as the
 

benchmark in a country with 1.4 million permanent establishments, 'the comparable
 

establishment sample size comes to 525. Our sample for establishments in 77 of
 

the 46o upazilas is 482 units. The sizes of the other- subsamples are h20 units
 

for the households survey, 397 for relief-camp respondents, 60 upazila head­

quarters for the overall. upazila surreypnd 77 upazilas for the spatial su-ey.
 

2.3. Sanle selection -

The 60 enumerators (assistant comissioners), among themselves, surveyed
 

77 upazilas. Within each of the IT upazilas, the selection of-respondents Vas
 



left to the discretion of enumerators, as travel conditions were not good to do 

n survey of randomly selected, pre-npecified unitn. Investinntorn were 

instructed t.o travel as far out of the upazla headquarter towns as Flood 

condiLions and conveyance faciliLies permilLted. Within the n njied period of 

7 days, they wert' Instructed to complete 1he specified questionnaires. Enter­

pries anti households were cntunerated by making sure that householdn by at lenst 

5 alze-holdins orf farms and enterprises.nppeared In the survey for ench upa-ila. 

Of the Lotal of 10io (out of h82) Industrial establislunents for wli'ch econogrthphic 

areas could be distinctly identified, 203 or 49.1a; are in least-developed areas, 

166 or o.6X In less-developed areas, and III or 10% Iri developed areas. By and 

large, the survey Is random In tie Inundated areas, tiough some tendency on the 

pnri. or investignLors to select badly affected units was detected. Uninundated 

divisions o( CitLtngong and Khtuini were not surveyed. Greater Dlfaka wanincluded. 

As such, both agricultural and Industrial areas are expected to be well 

representeLd. - -' - -

- - 2.1. The survey team 

h'rhe3-month training course at the Ilingiladesh Civil Sorvice Academy For 

0- yoiung uiniti :LntU comuinIomurin wa extetiuled by one week vILi n view to psi ng 

theLr services for the nurvey as well as providing them training In data genera­

tion for future. One of the objectives of thin extension was to get the data 

- collected by ,rtizcted officern (at or near the top echelon of an uprizila) who 

fhnd already been posted In the respective upazIlas for approximately 2 years 

and knew the Lerrain and econoty or the respective upzila. It Ir.- presumed 

-- that thin experiment In training. In data-gntheritn, will be continued for future 

I raine hIa.hecn also. 

Cs -
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The supervision of the survey was provided through field t- p: by 

tae academy's director, five experts of the HIID/ESEPP Proja t, and 

national economist from the Economics Office of USAID/haka. Be ;re the 

assistant ccnissioners vent out, they received a day-long training . tilliz 

the questionnaires. 

2.5. C the reliability of data 

Ve do not have any presumption that our assessment of flood damgae is 

In any way superior to those done by other agencies and govemnent departments. 

A reason for a possible overestimation or underestimation is tha: the training 

ptriod of only a day for field investigators (assistant commissioner trainees) 

--.as too short. We included alternative questions by way of cross-checks for 

eliciting correct information frcm'respondents, for example, damaes in te-rs 

or absolute quantity and value a output.(and area in the case of agri:cltural 

products) as vell as percentages of each of these measures. Inves:igatcrs were 

urther instructed to grope .for unbiased assesz=ert buz, havtng d ''a' 

best in assuring accurate infortation, record the ansver given by :he rvszcndef; 

and not that based on their own personal Judgment. That guideline vas -;'tren to 

zenerate objective estimates rather than base them on the surveyor's judgment. 

It is possible that expert personal judgment vould have generate: more realisti.­

estimntes. In any case, a carefu-l check of the assessment o daas to 

various products convinced us that most answers in ter-s of-absol.te -agnitudes 

probaoly overstated damagesscne of vhtch were unbelierable. Cn the other 

hand, answers in terms of damages as percentares of normal output or other 

magnitudes turned out to bequite plausible when checked against extraneous 

infarnatica. It appears that if assessment by respondents in nade in terra Of 

percentages of damages, it Is easier and likely to be more realiztic than if 

It is made -in absolute qusntities. The results of this study are based 

http:of-absol.te
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* largely on IIners given in percetiigmen. 

3. Methodology or Analyas 

r nem A few of the methodological inues involvtil 1-n:Ahln study need be described. 

Thicezc pertAtn to the umnpllnr procedure, the estimation of the distribution of 

drun;:vqu iuriong nIze-clanuen or various groups, blowin*-up or runple iintaLes 

* to the national level, and the like. 

3.1. Stunpllru den Ign 

In this survey, only flood-nffected areas were included. Within that 

donan; it in, by and large, a random survey an among geograilphic areas, 

inasmuch as the assistant coanisisioners who did the field work it-their own 

upazilas, under the guidance of this project, happensd to hall from randomly -

Uqcattered upazilas of the country. Mont of about a dozen female saistant 

commnlsioneraout of a total of . 6 0,uirveyed greater Dhaka, such. that the 

Indoutrlal hub of Dbaka uan also covyed. Assistant commissioner!; from 

non'looded areas were sent to flooded upazilas. 

Inaofar as tihe selection.of.unitsfrom various size-classes is concerned, 

Inhweer, the ucaple wiln- not lentile:ntly denigned to representi various s12­

cinottutn lit pruportn Ita'L parent phalILltin. The main renon for thli wan 

. - Lte rapidity Ath wilh the ziumpl lad to be deNigned and the .urvey had Lu be 

carried out. 

The umallness of the sumple size is another reason. When compared Lo 

the dlurilbuLion of the renjective groups in the relevant censuses, it wi; 

found that large farm houncholds were over-represented in the household 

survey, whereas large size-classes of enterprises were slightly under­

represented in the establishment survey. Whlil e such disproport ionalitIe 

* of the unmpled units of size-clases may ormay not cause 0 1 nlflcnnt errors 

or biases in the mean values or nIze-cluses, they will do so for 

I1 
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oera. mean-values. Accordingly, for calculating the overall means of various . 

damages, class means were weighted not by the damaged or sampled units but by 

census-based veights. For agricultural products, the weights were drawn from -

the Census of Azriculture. For the industrial damages, seiahts vere develooed 

frzn tne zconcmic Census. 1986. Unfortunately, the ESonomic Census reports 

crly 2mplcyment and the numben ot establishments, but not outpu:. As such, 

ez.loyment ueights vere used in the absence oCproducticn se'ghts. 

3.2. Distribution of irazes by 

Anc:her classes and Catezores 

--­ zcnd methodological issue concerns the distribution sr the 

of da azes. Among other-dimensions, flood-dEiaf4Were assessed by 

. cl'c ing classes: -

1. Distributicn-of damaszes ner .ouseholinra-er st-'l -7 cn 

* (a) affected units, (b) sampled units, and (c) naticnal units-, 

i.e., the affected-unit mean by size--2tass, the anle mean by 

si:e-class, and the national mea by size-class. The mean of 

the units Thich reported damages is informati-re, inIruth as **e 

!'.-Out the severity of fam, es sulfered -. he affeced 

nits; the sample mean ts useful for such nurocnes as :hannel­

ling aid to affected areas; and the national men Ls ceeded -­a 

estimate national aggregates. 

2. Distribution by geograhic areas. Es:rates C- the ::enr: and -

divisicns are reported. 
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3. 	 iltribution by 1-0 Industrluu. 

it tir bultin o dtunngetni to igri culture jult, household by diFferentt 

alzo-holdinsu of Inid. All hutincioldn wcrc elinmtilrfied by five 

land-hold! lj claune: the Isuallenu c inun (which Inclde houn1hold:iz 1119 

lit nonagriculturaili netv ition) and four liwl-ownin' clausea. 

'). 	 Ul:tributioz by slze-clauis of entablislinentl. ils Inquiry is it 

conformity witch ieo of the objecLiveI of t.hl roject, namely, how 

tle must ravagitgj und frequ ent. dinutier of linxgindesh affectu 

Emall, mediun, ittid larre entLrprluet.
 

6. DistrIbullon of diunages ancfig workern by skill class and Industry. 

. lk- the analysis of the distrlibution by stzq clans of industrieu, 

- the dlntributton of idled labor due Lo floods (whether by skill 

class or not) is also connintent with the objectives or he 

---:I: 'i' Projecl 

[. 	 I)IutributioIn by sociocconoile clunn. Tie ilstribttloni of Iermn­

n.u'bove pErtintied to lonen of crops id other agfriculLurial 

products only, wan by Intlividual- pr6duc L. 'theand unse:itacd 

dLstribution by socioeconomte class takes Into account Income 

Slous, from all sources, even though the clnssificatlonlI; done by 

size-holdings of land. 

The first 5 distrlbutlonnuere derived from the data'of the sunple 

survey. 



FDespite our effort to survey various size-classes of farms, enterprises, 

workers, and households, however, evidently a rapid, small surrey like the
 

present one cannct capture all the detail -that is necessary for assessing
 

the distribution and the'total impact of the damage on different groups of'
 

itouseholds, producers, iorkers, and areas. Accordingly, an indirect.,- supple­

=entaz-r zrocedure was also employed. To one dimension, output and emplcy-ent
 

multiplies iere developed by LT 1-0 industries to calculate the direct shd
 

indirect effects of the danage among yorkers of different skill classes. .
 

To another dimension, the overill magnitudes of damage in different- se'etors
 

were 1ll t-ed to *rrious grous,of producers on the basis of pre-lxistin.
 

. :asi: di::ributi:n series Amnzcrgothers, two distribution tables were 

-- 3. 7 ~-,:t-..- tand out-ut 

multizlters
 

The purpose of" making use of :he pre-existing Zdata seties (the - table
 

to be more sreci) on e!.Ployent distribution is t-o-fold: One, so develop
 

-distrizutic. ;)f possible flood-caused unenplcymen: among lifferen; skill
 

:Jaszes of -orKerz across virious industries. Two, to estiza:e the dirTt­

- !efTTs of flood damazes.
 

-lasifte by :=ategsries (oerulpas-izns arr *a:=:,
 

-fr* -he .?-L ta e for over nalf of the 7 sec-tors :f :h ­

Another----:itizn was developed by one-digit er:azi nal :a: :rces
 

frz: the labor fzr:e surrey. The latter source and addititnal ir
 

be used in due course to evrelon labor coefficients for the remaining
 

(agriculturl, za-rice, e:2.) industries. -or she purpose of this rpor,
 

* A111 



h'r-t!ver , LLe ser ion derIv,:d from thr ClIt ditt cojii lilt ly I-.: ;-.I .
 

series were ijusted to match the ar:tre:1Leo u::s*' in Lh," rrorrnl
 

e-iuli brin model of Lh lnI ning CannraIl:::or. "T :: ini::In s: ntl**: or Lhi: 

cotrrc were filted from diverve soiurcen. Some or Lh- It ills or this 

procelure for the nugrmetel I-0 l.nil are dl::ru::::I in Apper:lix C where the 

S1-lepl :ntL rown art gl1v*. 

A sjtc tnt feature or the por:::c.*nt calIcutrturs hnt aichL to he ud:r­

§tcored Is that Lite mxin rt:uzit* t re derived fromi a g.neral equllibrltun 

frtnework of the 1-0 table, cuch 1't.t thie direct and Indirect effects, or 

mtLtipt r reets, o chunes In outLpL (emp:la.) In one !ecLtr upon ­

cutput. (employment t) in oil:r sectorn, Informal tal formal, ar*: duly accouinlt 

f£r. The basic distribution duta s'ries ar: given *in Ap.*:n'lix C (-U labor 

cuefficients). ­

3.3.1. 	 Use .
 

IL the .rmtn dfined n r
relevantt11t tw e 

R n:: Lthe mantrix or ir -ct: input.-output. co,---fieulst "r thW Irrnl::mLl~w: 

marxof Use I-C Labile­

.ij a: Lte Inverse matrix 

- : as the matrix of direct 1alur-input cut-Cic:ntLn in the labur row, 

(mtaurk!7d heert'nil rnyUvrs pr Takn t.r0i of gro?::: ::ujp ly u ;s:Ltr I 

in 1988!, i=J) 

:.:: 1.th matrix or employmIil etc:rric.-nt: (mutii-llsIr::) which include 

both direct and Indirect labor requlre:nts, a kind "r "inverted" 

matrix or lnhur corefficiet:. 
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The methodology 'o overall employment effects of flood damages In any 

industry I on any labor category s is given in Eq. (1): 

AL = LX =.b r jx (1)
s3 s3 ] .3 , si 13 .3 

uhere change in labor, AL, of skill categor- s, ALs, required for a unit 

csange in the final demand or'autonomous production of commodity L,AX 1 is 

given by the sumation over sectors i of the products of the roy vector of 

sth labor iput coefficients per unit or output of sectors I and the 

column vector of the input-output coefficients.of X in the inverse 1-0 

matrix. The direct coefficient hs1 is defined as manyears of skill g 

requird to produce one thousand takas of commodity i. The coefficient 
- sj 

-t itrprotd to be equivalent to the input-output coefficient in the 

nve:2e ntieC :Matrix. It measures both direct and indireet effects 

on en~c:..nment.. -

The o'erall change in the employment of skill category s can be measured 

by taking into consideration changes in all sectors j:-. 

(2)s = 2ALs 
J 

I 

I.'
-1y
ErI'
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BEST -

AVAILABLE 
12 

t t.t:' 'Lr .;:sic funuctltsntil I ItetceU dt*.Lr ILution by 214 ett glurie. 

f I'ui.'r ft:: dkri '.'l fruMI the: CiI, Iu.., b'torc UciIng blown up for Lile entire 

r: $rtr ir Apperdix C. Tutl Cl. 

Ilhc Llo'n-ul= :erices of lubor at the national level appear in Table C2, 

thu dre:t lnbor-inputcoefficieits (h ) in Table C3, and direct+irdirect 
sj 

10l r-ir.ut co-fficints (( ) In Tuble C,. 

3.11. 	 Imnact of floods on rural
 

sOC1o.coToImlc Carne.n
 

'Use distribution of jobles:nens caused by flood damages is, by and 

lahrge, .quivalent to the distribution of losses in income insofar as urban 

porulation is concerned. As such, e shall not carry the urban income 

analysis much further:. The dicLribution of irmiserization of rural 

ropuilat ion is not scostraight forward. As such, losse-s of rural incmzez 

1-y nocioeconomic clas-es are traved by components of income. The bnit 

income distribution series for rural socioeconomic Classes by coropbne nts 

or incerne was derived from two sources: (a) The BIDS 1982 Rural Sdmt.*1e -

Survey from which a distributlan series was derived for differeht size­

holdings of.land by sources, or income.. The distribution.derived frcm this 

Ocu-ce appears in Appendix D, Table Dl. (b) The Censufs of Agriculture for 

the distribution of animals, fouls, and crops by site-holdings of land, 

which is Civen in Table D2. 

I 
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3.5. Loin--run and short-run 

Tae assessmen; of flood durnagEs is done for two runs'of time, short-run 

and lonC-run. The short-run assessment is based on the loss df industrial 

cutput due to tne idling of machines and men, damage to in-entcries, and 

destructi=r. of cropr and other agricultural products. The long-run ­

assezsmen: ir made for additional loss of output due to damages to the 

means of production, e.g., machinery, buildings, irrigation equipment, ­

infrastruzture, and so forth. 

The loss of output due to the stoppage of work for the equivalent of
 

3Z to LO full-time v-rtdays, on the average, in the industry and the
 

destruztion of crors to the tune of roughly 10 percent of overall annual
 

food production is a one-shot, and not sustained, loss, as illustrated tv .
 

the dip D in Fig. .. In the absence of future natural disasters, and
 

assu=ing foreign aid and increased domestic effort for reconstruction and
 

rt cver-v offset the potential drop in effective demand due to the one-shot
 

decline in incomes, the-normal output trend shouldresume. Consequently, while
 

the annual measures of output and income vilf-decline-, monthly flov of cutput and 



( 	 -.- 1 

Iwcn~ in Lh- pot-flood period will nnL w:"m-snr Ily f-II. W1-* In b.. w­

r&l shnrL-run change.
 

Thc ng-rni loss of output low. which in iikly tW lit:-r "i bryrn. 

on- yenr, is cnsed by drmages to mnchinory nnd e'Itsiprnnt rirl physicrl 

iN lfrnrLure. 11o soon the pre-flood levels of production cnn be nLLnined 

cleppmul upon th speed at which dwnrged en pital en I r.nircd/r*buillL. That, 

In Lrn, ill I dpr'd, In part, upon the ppced at which t.Io sic-nrery Imports 

of intrmsdintQ goods for the rehabilitation of dnmnrf cnniLnl rLarik cnn b­

nrrnngod. The dot Led line in Fig. I depidcs the indicnted sutainl :;) chnne 

in long-run output. 

DoLth short-run and long-run - effects will be simulated to obtain
 

d irect;'lun-indirect effects Lrouh IAnnilnlnrIs' rnirnl .'nibrin-1-0
 

model, vithout estimating how long It vill. LWke for tir two to wnrk out..
 

3.6. 	 Exmansion factors- -

Most result rare presented, In enerral, in &r trivnrinte nrnoftr.'mentl. . 
I' 

Tb one dimension by three Librs: (n) for affected units' at the uptal In lvel, 

(b) for nnmpled units at the uprzila level, and (c) for 1h nation a n whol, 

Ciltit*r by hloving up the snple values to obtain absolute near-rren or 

.avernging them out by appropriate adjustment facLrs. To ti6, rrnid dlWnion, 

ror each of the three tiers, three measures are cniculnted: (1) the menn 

per unlL (household, estnblislm6nt, etc.); (1l) percent damnr.", i.P., drunnge 

to a product, asnet, etc., as a percentlnne of its normal value: and (111)
 

absolute valu, or quantity of the dn.mnrend product or other entity. To th
 

third dimension by four to five size-clasne of establishmpnts/hushl'i.
 

-Ie 

.	 ' i 
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I 13 apparent that expansion and averagin factors are needed for 

TIers b and c of the first dimension across the other two dimensions. £ 
The ex;omsicn factor for Tier b is simply the mean vnlue of the 

aCfected unit times the sample size. Denoting the mean value, for 
Li 

exanple, of a damage to affected units by xl and that of the -mean of F. 
the sacple value by x2, the sample mean, x2, is 

r 
;2 zli No. of affected units (3) -t

Sample size 

The expansion and averaging factors for the nation as a whole (Tier c) 

are net that strightforward. They are subject to measurement errors and 

are rulnerabie tosta-tistical manipulation. The main reason for this is 
I­

,hat the sacple survey was carried out only for-77 of the 337 Inundated -.3 
71rlas.- C r-est-ratios of the products and assets- in the inundated areas - I 

- - I 

to national aggregates fare needed but'are not readily available.. Conceptually, 

i :1 is the absolute damage of -affected units, the overall national drmage, 
I. 

H3, of a product, etc-, is 
r 

X3 = X1E3 (h) 

and the national mean, denoting it as x3,-Ls 

- 3= 2A3_ (5) 

where -he natiCnal. expansion factor, E3, is 

r3 = No. of "relevant" units in nation, (6) 
Sample size 

vhereYrepresents the ratio of inundated area or a similar adjustnent factor. 

The nationaL averaging factor, A3, is 

Aof el troducticn of the oroduct damaged in the affected areas
 
Nlormal national production of the product damaged
 

e­
r 
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SIple though they mny appear, the numtnerthr values of- () m: ( [) are 

not ernsy to cofie by. Our choice, among othrs, In between 3 exprinalon 

fnctots: (1) the p-rcntge of pnpulat in or hlan-hon in fnrrnl.nl rnn, 

einmate to be 1h1' or 13.6 million rural househoId- (2) th pcrcntnr. of 

inuwlnt1d areas to Lotal nailonal area, nnsCrsd tn be Ald: and the nhinr . 

< - of th rnprretite ngricultural product nr strust r"Itivo*I int rlnndrd npn:Iln. 

Ti- thre rxpnslon factors may give diff*r-nt rsulis. Thw rxinlclon 

factors of ILtem 3 were developed from the ceInus. Thoy tre nivren in Appendix 

P, Table D3. Alternative results are presented where considered relevant and 

un.ul..* 



B. E2IRIC2L RESULTS 

b. Denae to Indu:try F 

The Enterrrise Subsanple 

As diseussed in S.ec.3,5, floods caused two tyres of damaes to industry: 

tezpen danages caused by the idling of productive capacity of establishment 

during inundation and permanent or semi-permanent losser due t^ znnec to 

plant end buildins. The, are assessed seraratelv. 

.1. One-shot, te=oorar; dacaes 

to industry 

The mean value of the damages due to the closure of plants during the 

inundaticn period to those establishments that reported such danares is assessed 

1 
at 13 percent of their annual output. The mean for the country as a wh-le is 

3k.bO See Table 1 and Fic.2. Between size-classes of estalishoets. the 

iinzidenceis not significantly different from one another.- A slich: variation -

-in the cut-off points of size -classes alters the mean values to extent. -or­

instance, cccpare the means- of Table 1land Appendix Table 01.5. Therefore, 

minor variation in class means, which have standard errors as large as means 

themselves, should not be given any credence. Moreover-, the affected-unit means 

could be biased.- The sample bias is corrected significantly in the appropriately t 

weighted national means. The national means, too, are not significantly 

different-free one another. More evidence on this distribution vill be presented 

in the interregional and intraregional distribution- of flood damages in Section L 

9 below. 

The absolute national loss from the reference type of damages comes to 

$62 million. 2 

Danages by manufacturing 1-0 sectors are presented in Table 2. It may - -

be seen that they range from a low of 1.28% for Hill-Made cloth to L.33% for 

-I 
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3I
 

inndiocm cloth. At the 1-U industry level, however. !:-m- of th! vnlu'nes 

are not statistically significant. 

For tte one-shot damrge that are be inv.# analy." inthi ectin, output 

9')nene ar data. Part of the employment efrects rI rn dA-n. ThI ccsplnte 

effects on employment have, however, to be slmulated. Thit taken the annlyin 

to Lh. -- run domain. 

11.2. 	 Lnj-run dama-!s to 'industry's 

prductive canacity and output 

and employment multipllers 

Insofar as labor is concerned, firmn varied in. the 'Irree to vilch dliffe­

rent tytpes' of vorkers were temporarily laid off or simply idled. rrodluction 

workers were idled durin, the inundation period lnrr.ely beecnun- flrimn were 

closed. Besides, workers of some firms could not mrk it to Lh" tnc.torinn an 

their houses and surrounding areas were suhmerged. Some fir-r, rnrticu:lrly 

public enterprises, rerorted that a substanttal fraction,-uit.lihdr-, of the 

monthly vnre vas paid to production lbrkerr durin, the clrour, 1-1ld1. In 

some fins, administrative and technical staff were considered on lnvi If 

their leave was due. Irrespective of ubtether employees uer! r' a fraction 

of vnges (a distribution matter)-, any idlinr.-of productive cnrnc-lt- r'duces 

GDP. -

Overall employment losses were simulated from output lonses by introducing 

flood-caused output loss by Industries into the 1-0 Lable. This exercise 

yields additional'results by skill clannen or warkern, evn vtb r. skill dnta 

I were not satisfactorily generated In the sample nurvey. The preccdure for 

short-run and lonn-run effects In explained below. 
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Tht ter-s of the ipput-autput table vere delNed in Sec.3. Let the two 

types or flood dan ges, one causing sbort-run i=pact (D) and the other long­

rnf effect (K) be defined as D and K, respectively. More precisely, let -

1.L 

f , the vector of assessed output losses as proportions of total r 
-JIi 

output due to the idling of capacity' caused by floods . 

K.' s the vector of assessed proprtionate damages to carital 

s tock (cachinery and equipment and buildings) measured in ter=s of 

reducttbn -in usable productive capacity (sinct in the context of 

the I-0 table fixed proportions of capital and labor are assued) 

The -shcrt-run enploynent effect of the one-shot reduction in output due 

to the darages to crops and temporar-idling of industrial capac-:y as a : 

-­ope-ti ot the resteztive tatk is calculated-by..-

A D -X 
3-. -(5. . -­

. L X b-- -
s sj 

where D are data and and x are taken fro the iug=ented 1-0 table. 

Actirently, in this -case only the first-round results ar relevet.-' The 

results of (SJ are presented in Table 3.1. 

It =ay be seen frcm-this table that the short-rtun effects Of flnod Aeoages 

-.obably idled 2.87$ of industrial vorkers and l.I1 of all verkers. she 

incidence of forced idleness among ale workers by sktll classes is as L 

follovs: professional and technical 2.795: servie 2.a9/: oroduction workers: 

skilled 2.98,, semi-skilled 2.46'; unkilled 2.-7T. The percentare incidence 

is lcer on unskilled varkers than any other class. pr-su=ably because idlin 



bycr =-ill cl'tra in .i'nre only forevlanufa'LIuri!s: Ind'-rI'-- -- '''***'Il rnjjrleof' 

-imjnk11 I -I neqjl prouic t ton wvrk r!* to rk1 I1--I r-*n-hi':,,-..?r For 

. fe:'.nr:'n , ( only I('. .--- Stunc -z---rzmu t'rr -trim- r ,'I'-- i -r 2 mn' I-I-,--: 

in nkllIe v'rk!rn (.n defIned in :2rln-eu') Ptathrs .v- *r qPru, Uh 

11 ciens bears n higher burd7n dcper'ls u*;-n "nich irinItrry In nruffor-i 

more dar.nse. The :.-e explanation applies to the relnti ye incidtncn 1etwen 

m".l ' runi female wort'ers;which at tihe-lcvorl of the rr.r s.r*--imartrrr 

cnes out 2.73A idlin of male l-rk-rn and 3.9 of tomaol workers.ind'istry 

The lower value of the independent multiplier for Lse entire economy 

Incomprarisen to the- weighted mean.multiplier f r mnnufactuirinr, is not to b­

explained-'by higher or lover labor intonsitins but by higher -r lower 

dota;es to the respotive industries. "Tie values of Table 3.1 szr..est that 

the manufacturing in-dustry probably -suffere-d-heauier donnrm'2n thrn the2 reft 

of the econcn'y.
 

of t e nt ry. P-unrps-
Tie los of onv;-ut due to floods is only a pnrt 

Oallo --stuned t, the stocks of btrllqinrc, mar*hinry ind "nipment, bullccks. 

nwl so forth. Tile respond-nt-r-fllrtd 10-- to e-r'itnj rt.ok xr-e rni'nrte'd 

in Appendix It. 

'iorl lan: of th.
For the long-r';n effects of ia-Ines to cenpii.i. ntrck, 

efforctn f both cu*'. multiplier and emply*-'nt n'ltiplier ir- rnl*Inrr.. 

.2.1. I.on-run e--:2.'fmnt multirlier 

effects
 

fl iVPl irtrl. n 
The longt-run fftive emplc'yment rultiplir errf-%<,r 

r.ivln by (9):a proportion of tc-al employment of the rerc1tIve skill. s. i 

>KX
 
t = - . (. 

-A' ); 
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The results are presented in Table 3.2. It may be seen. that the gene­

ral equllibriu.n employment multipliers raise the direct-and-indirect effects
 

of flood danads to industrial employment from 0.029 to 0.0 1 .
 

Comparisons of the one-period enployment effects of Table 3.1 and the
 

multiperiod emrployment multiplier effects of Table 3.2 are given in Table
 

it Liny be seen .that the overall r.nufactur.ing sector employtent multi- ­

plier fcr male yerkers is 1.44 and that for female -workers 1.22. The oierall
 

.multiplierfor the manufacturing sector is 1.43 while that for the overqll
 

- eccno-y is a lev 1.19t That is, the emplcyment-multiolier effect of aced 

dA-aes to r'Ital stock (1.43) is more-than twice as high in manufacturin.. 

as the rest of the econony (1.19). The -la- indirect effect of i: 

n nonindstria! projects reflects weak linkages or low spread effi'ts in
 

ncnindustrial sectors, at leas' insofra as the productiorT I{r~distinfulshed
 

osuzptin) process goesi.e., insofar as Leontlef outrut lilier ­

c-ntrast to Keynesian consu*ption ultipliers are concerned.'
 

.. -nout-t-multial-er ff*cts 

Fintlly the lcnc-ran output losses as proportions of total supplies
 

are ien0
 

Er x 

If 

.- st 
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Th a I ultn np'enr in Tnbl'! 3 .ti T. 'l- rn r, orf tpq j v If 

multi'pli-rs, rr nlr.nfrnritly hII.tor in rn-rwrnl Iin t1u lai'itrini nrIrr! 

(i-'i r.'-ctor1 1) Lhrot.hip 30) tinn aIr+cu Itri 1 or s'rvicn -- n-tnr!. The 

nvrl I!effect of flono' ramj7!n1 to prontct I v- e-rwi ety Is*i.' ptrenL. 

('n'.j't. multipliers For IridIIVIial 1-0 sectors mn:, It rentr frm thlo 3.1s 

111.i oi1tplst find emilioymoit m titIpli'rs ar not. rnit nnix-' 1 lesin . 

ThIiy art r'. r in expniiaion but impose livavy Ine-lt' in runtracI 'in f' thI 1 y'np 

cn'ised by Floods in Bangladelsh. Good or brid, thse fnctn rhrild I" known tn 

pol icymakers. 

S'!vcrnl pollcynakers and donors have Inrpir?d abont e mtmr of the 

ef fect of -fl1ood damnges on GUP. The oulcnmr v 11 dplnI to a nirtnl r icant 

extent on the pace and quantum of reconstruction, p-ibli c inve!stmnf. whsnvlor, 

the extent to whvch-10 sses may be made.up by r'.covery onl sn forth. If one 

''r', to'hinrdl a prediction about tihe iots of ;ilr on ti' baik rf lonr.-rutn 

damngeS'to productive capacity (Includin, Infrntriirturr, S'-'-Tn'bl' C5) , th,-n, 

astiming nther things unchiRiInC1, the last-numrer In Tahln I.'" 1- that. pr­

diction, nursely a drop or 2.511% (or npproximately U'sthn( milli n) in ':'. 

To this hns to be added the one-shot, temporary- loss of it rt for 1'All-39 

only, which vill roughly double this figure. The wxndlnc f-condl 

activity due to recovery, reconstruction, awl other dCVablPnt pror.raimn mny 

(let us hope) wipe much of it out. 

4I 

I-1 
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5. Damages to Agricultural rroducts 

The Household Subsample Survey IT 
5.1. -King Aman 

The long-run employment and output effects or flood damages to capital 

stock in both agricultural and nonagricultural sectors were analyzed in 

Sec. I. In this section, we present the short-run Impact of floods on 

agricultural products. 

suffered affected households are asses-The quantity damages to Aman by 

sid at 0, 77, 69%, 73,, and 87%, respectively, to size-holdings I through V. 

different
See Table 6. The results, indicatet 	little change- of damages between 

however, show a discernible falling trend
f[arnm holdings: Tht value losses, 

-as the holding size increase, as may be seen from Table -h and Fig. 3. 

The discrepancy'between the disbrihdtlo quantity losses rmid value 

losses probably reflects the fact that the respondents bad marketed surplus 

in.mind ven they answered the value-loss question. -

For calculating means for affected-unit damages the affected-unit weights 

are relevant. For sample means, sample weights serve one purpose, but ­

national means are more relevant to correct the sampling bias. For national 

!nans, we consider acreage weights to be more relevant. According to this 

schneme. the affected-unit mean of damages to the quantity produced of Aman is 

165, the sample mean is 25.15%, and the national mean is 17.35A. The national 

loss (n absclute terms vo-ks out around 11 milVon tons and T*X. 10.7 billion, 

with a standard error or about equal size. 

5.2.--Aus, susarcane and jute
 

Damage to other crops are given in Table 5. It may be verified that
 

cmbined with Au3, the cerel damage comes to 1.6T million tons and Including
 

swgar, food danmtge adds up to 1.9t million tons. The plight of affected
 

households mny be judged from Col. 2 of Table 5, which, combined with the
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total quantity damaoe Lo Azan in flow 1.2 of Table 11, gives percentage loss 

of 6u to 80% of their produce. 

5.3.--111istorical statistics 

of flood dwmoneg 

Annual damages- due to floods and droughts asluice 1973-7), are given in 

xTable 6 and are sketched in Fig.h.- The Planning Commisnion's estimates for 

the 1981 flood damages--of 2.72 million tons for Amnn nlone, 3.01 million tons 

for all rice, and 3.40 million tons for both flobd and drought dannges--as ­

available from the ilemorandum for tLheEangladesh Aid Group (Consortium), 

187-88 arc apparently overblown. On the other iand, the ansessment mal' In, 

this study for the 1988 flood daiages includes "neither those due (the Almighty­

forbid) to drought If there is any in the later iart of Lith: year: nor thos' 

diue to the cyclone-and ocean nurge that devastated South 1largfhldesl only four ­

days ago .(today's date Dec. 11, 1988). Almost all thoee districts which 

escaped the floods (other than Chittagong 11111 districts) have been hit 

, 	 equally hard, indeed hsrder, by the cyclone and sea surge. Incomplete reports 

of the first Isdays Indicate 1500 persons, died, one million homeless, and 

videspread damages to crops, wild animals (in the Sundarban Forest), dwellings, 

and electric and other installations. The scope of this analysis is, however, 

-- confined to floods only. 

6. 	 Damages to Life and Property 

The Upazila Subsample Survey 

Selected statistics collected for aggregate damages to the upazila ds. 

a unit of observation are given In Appendix F. The respondents for thin 

subsurvey were upalla headquarters, most of which had compiled the bastt 

data before the arrival of our Investigators.. This subxnmple consists of 
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i'ma:es to life, buildings, and public infrastructure from this sub­

Snplgear,.gi~ven in Table 7. It may be seen that, according to the 'survey, 

the loss of human life in the country was 5 thouvtnd, cattle 135 thousand, L 

and pcultry birds 1.25 million. Over 2.2 million or 1/7th of all typer of 

buildings and 19,71:3 km of roads and embanlanents were fully destroyed. 

-If the fizure of almost complete destruction of,-2.2 billi-.z structure! it P 
correct, which we as surveying team have little rea-on to doubt (it war 

suppl.:A to us by upazila administrations), the damaje is a colossus. Iiarve: -
the indcmnt.12 -spirit, fortitude, and resilence of the people of Eanrlader:. Wrc 

have rest2.::d huaing activity from which it-looks as if nothing has happend! L. 

J 
7. The Relief Camp Subsample 

Survey -

The th :ubzurvey was addressed to indixiduals sti-ll in relief crn.ps..
 

as well as those who had gone back home, as most relief camps had closed d-r.
 
- -I 

1-y the time of the survey,.although weekly rations were still distributed at C ­

the relief -u--- sites to approved households. For all practical purposes. 

this subsample was a survey of the poorman. Questions about job and migrati.on, 

both realized and planned,vere also addressed to this group. . 

Answers to a few questions of interest are tabulated in Table 8. SCem e 

of the stat'stics quoted here may not appear in Table 8. but are riven in 

Appendix H. 

Assessment o'f damages to goats and poultry, as estimated by iqa:ila 

administrations, were given in the upazila subsample survey in Sec. 6 above. 

The losses of poultry, goats, cattle, dwellings, and household effects nmcn; 

these destitutes are assessed at 67%. 77%, 66%, 73%, and 56%, respectively, 

http:migrati.on
http:indcmnt.12


I. of the total value of the respective asset. The average respondent household 

lstg'95ets worth about Taka 10,000 or approximately TOX of adl1 assets. 

A vertficatic of these figures suggest that vhile percentage loss 

- estmates are quite plausible, the absolute prices put on d4ellinss. and house­

hold effects are probably -on the high side. Some engineers estimate that 

rebuilding the bnumboo-thatch-mud houses that most or these people lost (vith 

the possibLLty .of scme recovery ) would cost' around T!ks 10, tb 1500 rther 

than the mean value of Taka 1021 calculated from respcndents' answers. 

Making adjustments to the overstated prices of dvellings andhousehold effects, 

the total mean danage to the assets of these -people is prnbnbly or the order 

._ of Taka 5 000 (instead of Taka 10,000) , or actroximately 15') per household. 

It is by a colncidence, though it implies little signfiance, that this loss 

is aLmost exactly the per capita (not per household).-Inco=e of Bangladesh. 

-To understand the effect of flood on- job conditions. idividuals" -

cocupational background was explored. Prior to th6 flood, bocut half of -

L them (51.h%} did not have a steady job, and almost twc-thirds (64') were daily 

laborers. While 25.9% had already gotten their jobs back at the time'of the 

interiiew, 51.6A of the remaining -respondents were confident that they would 

get their jobs back. During the tloods,-ll.1% found some type of productive 

:lost relief camp inhabitants have hitherto returned to their place of 

origin or plan to do so shortly 1(78.61). Conversely, 13.6' have expressed 

* intent to migrate. Whether the intent to migrate is high or low relative to 
- I 

the propensity to migrate during normal times is to be judged by migration 

patterns prevailing independently of floods. If 13.61 is a high figure, it 

should serre as a precursor of population displacement of a permanent nature, 

a­
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rrmn rural nrens to towns and to rnlWtivnly lrs fi~*l-pr-w nr'i-. if I .'' 

Inu-i iure, perhaps the ulidespr-n-l floods. l-v ,ri'l tith .*ly ,I' -Fr 

fhna vns also nriversely affected, drmpqned any hor tn In, y fr n rr 

future floods and/or better job opportunities. WhLhr It. In hih r lnv 

cnnot be judged without additional data, because the 13.4 firur- reflects 

the desire to migrate, and at an abnormal time, which any be fickle anir iv 

or may not be realized. 

It Is Interesting to note that almost haif of thnse int-rvi- d (ls.4%) Fr 
sought refuge in a relief camp during the flond of 1911 nIn. Vle'urrenre Nr 

similar floods most likely will force a certain scr.ment. of thS pipulinon In 

beccoue dependent at outnide help,, rt. least for ft certain tIm P-rild, rarh 

time. Once relief canps open (after thearrival of n flood), sane mt: find 

the living conditions superior in the cmps'compared to their existin hwl­

to-mouth exis ten-, 'erhaps even.1ess -arduous. Thus, when asked "If Ltny can 

Lt 
stand on their own fest without outside help," an overwhelminr 87.71 rnrswnnl d L 

tLimt they cannot. 

Folicymakrrs are not unaware of this prerlicanent. For iKen-w-, nt 

rnther vexinr <'sestion on the reference tnndencytun; pun-sed 1y -a n ir pl icy­

mnker In the semintr--attendcd by the 60 ansistnt comnl1yinner ivnrtAirt.nr5 

of the present survey, the Planning. Minister, secretAries and sininr m-bers 

of the Planninr Ministry, and several donors and other outsidnr--whr- thn 

was presented. Particirnxt6 rawl a-v-rnl n-sint:!.Interim report of this survey 

to the effect that with rnp teldecrnissioners narrated their impressions 
1­

rl ler, people were heccminr nor= awl more depnntI-u n oujt.nL-1k ns1-Lnt.* 

which dependency wao having deleterious effect an self-help. On of the 

speakers vent so far as to state that some peoplT build thIr hnesr deliberately 
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in vory lowland locntions with the expectation that reven nlivhtly snornal 

rivr sntrges will vash them away, qualifying them to ask for relieV. ThIF 

is a disturbing aspect of relief. 

in summary, the findings of the relief camp survey surgest thit th­

198, rlood damage to this typically--poor segment of the population has been 

r cclorsal.- They have lost more than half of their assets, raltry thouch they 

we!e to hgin with. Many are not sure if they will be able to ret tiir 01d 

jobs back. Dependency motive is suspected to h- f-edinc -n itslf, th'rbv 

corroding the spirit of self-reliance. Yet the survival and rehabilitation 

of the relief camp refugees is critically dependent upon the extent of 

P.asistnnte that they will receive while in the camps and after. C'utride heir 

'ill evidently be needed quite frequently for this natural disaster-rrni 

delta country, at least until severity bf Banclesh'r.natirni diaeters ir 

rsubstAntiall. reduced by the regulation-and ccntrol of river k-n? err t:l . 

to core and live with tie realinic d'rre- f -1irter * -e: 1Ts capacity 

throuh, e.g., Improvement in their economic csracitie!, : rrt-1iin ntly 

enhanced. Doubtlessly the outside response has been excellent. 

- 8. The Impact of Flood Damages by 

. - Socioeconomic Classes 

8.1.---Who bears-the incidenci of 

natural disasters? 

Having looked at the four subsamples individually, next. ve examine the 

net incidence of overall flood damages (other than hardship and death) by 

of more appropriate data for basicsocioeconcmic classf In the absence 

he distribution of sitz-boldings of land t; demarcatedistribution, ye u 

then meatsured byrural aocioeconcmi '-lasses. Their economic losses were 
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nIne sources 'f Income. The idea is to see whether pec;-je 

in different rtstions in their lives suffer to disParate cerr-er r'z. 

n"turpl dister:, although nature in renera' disiinnator neltnLr in 

O'cunter ncr furies against any econcminc class (c-, mirnt . 7n nntur F 
of jobs, the location of verkplaces and dwellinr, : tvr she'H :-cut-atiw:.. vn 

decree of recilience and propensity to face disasterr, anA riilar other F 
factors mryv distribute losses of even a nondiscriminant disaster unequally. 

The basic distrLbution series for the purpose appears in Arpendix V and 

detailed calculations in Appendix E. The summary resuli are presented in 

Table 9 and are sketched in Fig.5. It may be seen that the poor do suffer 

s:inificantly more than the nonpoor in the sense that the losses of overall . 

incc-e of the poor are at least 10-percent higher than those of the other -

strata of the society. This is the case, even when the nonpoor-i-n-trir case 

are landholders and the cala .ity has 'hit lahd and crops the hardest. -­

8.2. Distress sales 

rernas not all families whose dwellings were destroved took refuze in 

relief canrs. A large number of them were sheltered by relatives and friends 

Vr1se hctes were not affected. Midtle class fanilies especially are knwr 

to have av.oided the degradation of refuge in relief csps. Cne of the 

alternatives to families (whether they availed the=selves ef eClief or no:) to 

survive the calamity is to sell some of their assets durinr the -rainy i.". 

A number of questions about such sales were asked in the househld surnve. 

Distress sales of several assets are tabulated -in Table 20.. av_be seen 

that as many as 8.11 of sampled househol?'- resorted to distress sales. In 

interpre.ting these results a word of caution *oneeied": we suspect that these -

sales were grossly overstated. Subject to that warning, it may I- seen that 
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9. Interregional and rntraregional 

Distribution 	of the Incidence of 

Flood Damages 

Flood damages by the 4 divisions of the country are presented in Tables 

12.1 through ]".. Basic data tables with many more details by division are 

given in Appendix G. 

9.1.--Flood damaces by size-class 

and geograhic division . . 

The results by size-class for lKhulna and Chittagong are not statistically 

- significant and chould. therefore, be ignored. The information provided at 

the divinion aggregate level as well as by size-classes ,for DIhaka and hajsunia 

I I 
divisions should, however, not be throun.avay. 	 . 

I I'~ 
It may be seen from Tible 12.1, that the 1988 floods affected 11L of the 

135 establishments sampled in Hajshahi,15% of the 20 establishmerts sampled inI $ 
Klulna, 	 only 1 out of the 72 sampled establishments in Chittagong (not -

I.­
significant) and 2' of the 197 establishments sampled in Dhaka. The affected 

-p

units suffered output losses of 1A'in ashahi, 80% in Khulna, 18% init 
Chittagong (not statistically gairicant), and 12' in Dhaka. The intensity 

j (as measured by flood damages to the output of the affected units rQl) and the 

extent 	 (in the sense of percentages of unitstaffected, -P) of damages reveal

-I. 
little trend across size-classes.in Dhaka, whereas they tend to rise vith 

-V the size of the establishment in Rajshahi, as may be seen from-Table 10.1 and 

is higherrin4Dhaka but the*w4Ag.6. On the other hand, the -extent of damage 

p intensity lover relative to I :shahl. Medium and large establishments in ­

2I--­

http:size-classes.in
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Iajshahl are probably not more favorably located and insulated from floods 

than small, whereas in Dhaka the effect of the natural disaster vas more non­

discriminating, than in iajshahi. For instance, Bava Jute Hills of Dnaka var 

affected as badly as the newly mushreed :zall establisL'ent in z:inE-irn, 

Dh e_% a.* 

9.2.--Flood dca-es by size-class dIvisinc:. 

and skill cateaory 

Next, we look at the idling of workers by* occupation and skill acrosc 

divisions (Table 12.2). It may be seen tha.t ib the country as a whole, there 

is practically no difference-in the percentages of production workers Idled, 

voetber skilled or unskilled, part-time or .full-time. Significnt differences 

exist between office and administrative vorkers with a flood-caused- idleness 

of only 4X-to 5% and production workers vith.three timesa-es much. Between ­

size-classes, the results by skill are almost identical to aggregate results, 

namely a. practically flat line for Dhaka and upward-rising curve for Rajshahi. 

The pattern in Dhaka tends to dominate the overall curve. 

9.3.--Incidence on- the enolonyment 

of soouses 

It may be recalled that insofar as manufacturing industry is concerned, 

female employees form only 0.87 of one percent of total employees. In the 

rest of the econony, women mostly form family labor. A question was asked 

about the effects of flood damages on the employment of spouses, who 

arehappened invariably to be female, end not all male heads of households 

married, The results are given in Table 12.3. See also Fig.7. 

I: 
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Il this case, there is consistent ev [I7nce tha. both th! intens i ty. and 

tie extent. of unemployment caused by floods n-.Oti spouses cif lerar socinectnmic 

classes verd higher In comparison to spouses ri-en urer s'c:-economl-: 'ls'!J 

Tihe evIdence Is also consistent uith previous results about the rich and 

the poor. 

9. 1s.--llistress sale by size-class 

Finally, we return to distress sales; this time by size-class. The 

results are given in Table 12.4, from where it may be seen th'it both the 

quantities and the values of distress sales of all kindisrise with economic 

status. The multiple by which (a) the quantity or value of the distress 

sale and (b) the ratio of affected to sample units of an asset Is hLgher In 

Class 5 relative-to Class 1 (see Col.6). however, is much lovnr, s expected, 

for t.rxmant-s assets, namely goats (a = 2.63 and b = 0.38).nnd poultry (a = 

1.36 mnd b = 0.40) relative to the nonpoorman's assets, e.g., cattle ( a 18.T 

and b - 1.30), ornaments, land, and so forth. While the for- ruxltiple 

may state only the obvLous fact of the pooro*ning more niiI 1Lstress-selltng 

.ore of goats and chicken than other assets In comparison to the corresponding 

relative for the nonpoor, the latter multiple reflects the relative £ncidnce 

of distress sales, i.e., the percentage of -tihe nonpoor resortinc to distress' 

sales relative to the percentage of the- poor doing so. 

Any ratio in the cell of Col. 6 and Line 2 for enct asset of Table 12.h 

that is less than unity means the nonpoor bear a lover incidence of distress 

sales than the poor. -This happens for h.of the 6 assets reported In Table 12.4. 

That is, the Incidenc'e of distress sales on the nonpoor relative to the poor 

(using Class 5 to represent the nonpoor and Class I the poor) is only 38% for 

goats, ha% for poultry, 80% for"botheflissets," and 98% for ornaments. 
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0. 	 Brief Analysis of Answers
 

to Ticklers
 

This study Is aimed primarily at an assenrment of flood damages. However, 

we also took advanta.e of the survey to elicit the views of affected house­

holds and establishmnent-occupierslenterpreneurs regardinc nuch ticklert ar the 

causes and remedles of floods and flood damares as well ar :'orritll r:*errtmental 

and donorraency assistance prorams. 

The frequency distribution measures of answers by entrenrencurr arf 

presented in Appendix 1-1-5 Tables and those by households in Jable 1.6. The 

results are au1=arized in Table 23. Before referring to the findinrs, the 

reader should be warned that some of these questions are technical, involvin 

ccplex, technical and extra-territorial issues. Most respondents were 

pr-obabl laymen, who may or may not have the proper perspective to really 

understand 	 the complexities involved. The results of this section should, 

therefore, 	 be interpreted vith caution. 

In some of 	the questions,-the respondents were given a number of 

alternative 	solutions to vbich "yes" or "no" answers were to be checked out. 

Other questions were open-ended, to which respondents wrote d-un what they 

thought vas 	 the fit answer. In Table 22, we report three alternatires vbi-h 

acquired top three positions in yes answers among about a dozen suz a.lternatires 

for each of 	 the six question.- For details, see Appendix Tatler 11 throurh 16. -

Interestingly, entrepreneurs consider dredgincgof rivers as the most 

effectiye measure against floods. They are probably unavare of its zc t.. 

Rapport with neighbors, meaning bilateral or multilateral regional cooperation 

to solve the flood and drought problem, gets the third top position in 22 

alternative 	solutions. 
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The top priority need for agriculturedis the provision of fertilizer
 

and seeds. Cash credit is next. Credit gets top priority for assistance to 

industry and is also stated to be a constraint on attaining preflood levels 

of production. Anticipated shortages of domestic raw materials are 

considered a major hurdle to the attainment of preflood levels by the industry, I 

while households give 1:riority to materials to build dwellings next only to 

fertilizer-seed and cash credit. Seeds and -fertilizer supplies seem to be 

vell taken care of by the timely act-ion of donors and the-governmeht. The 

shortage d' credit remains the major bottleneck. 

Agrarian household respondents ranked the need for food very low. Acute 

shortAges 	 of agricultural Inputs (both in their own stocks and in the market 

place) were experienced during the immediate post-flood period. On the other 

hand, many households were able to save: their stocks of food grains and the ­

availability .ar food grains in the market place was rarely scanty. 

.Ihile road repair is deemed very important by entrepreneurs, they seemed 

less concerned about rescheduling of Various types of taxes'The finance minister 

should take note of it. 

11. 	 Impact of Flood Damages 

on Investment 

Finally, an investigation was made to discerning possible effects of floc' 

on the will, capacity, and incentives of entrepreneurs to expand industrial 

capacity. The idea was to assess possible discouragement to investors due to 

floods, because-their expectations and incentives are apt to be materially 

Influenced by' their experienee of two devastating floods *intwo consecutive 

years. Nearly half of 	the respondents admitted such an effect. A pointed ques­

tion was 	asked as to whether Cloods have prompted the respondent to shut down
 

his/her.plant. Of the 	total of 147 respondents, a surprisingly high number 

The rest, 1311, answered "no."o 13 ansuered "yes."-
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The yes-no answers were :.bjected to a discriminant analysis, to see
 

iC chosen independent variables could discriminate between those who did not
 

:tO-end to sbut down because of flood damages (given a value of 1) and those
 

Ai., did (assigned a value of 2).
 

11.1. 	 Discriminant analysis
 

The following model was tested:
 

x65 = 	£(PQL,X22,X37,X3,TWL,X8) 

- -where -

X65 = Intend to shut down plant due to flood(1=Yes; 2=io) -

PqL = Proportionate output loss 

X22 = Per:ent or monthly wage bill paid 

. 37 = Repair cost of machinery and-eauipment as . of tbtal 

X3 = r the enterprise started 

T1L Z..l vorkdays lost -

X8 = Thrkdays lost with no production
 

The results of the discrimidi--- analysis are given in Table 3A . The
 

*-- Inlependent *-- les suggest that those who intend to
 

shut down have ±.sperienced bigger losses (namely, PQL= 0.81; X3T=3h.15; TL
 

24.23 than those :ho don't nameZ =.52; 37=19.21;.TVL=15.57). The ­

survivors howe:*e . *id a higher p-: - e of monthly wage bill during the
 

flood (X22=hb.9T) as oppose-I to the el quitters (X22=15.23)* A lock at
a 

Wilk's Lambda (U-Statistic) and Univari -ratio r:;gests that higher repair
 

cost of machinery and equipment (X37) ha-I a strez,; influence on the intention
 

to quit or stay. - - A e* 'e inclusion of :he inder dent variables
 

.uggmcts that X3JT: repair cost or' machinery id ";uizment, X22: percent of
 

.monthly wage bill paid, and PqL: proportionate outpu: .oss played a significant 

L 

http:X22=15.23
http:X22=hb.9T
http:37=19.21;.TVL=15.57
http:X3T=3h.15


.738
 

role in discriminating between the two groups- Age of the enterprise and 

total work days lost did not have a significant erfect. Sincs the group 

metnu (centroid) for thoue who plan to shut down i hi.:ztr (0.6)5E8) thun 

for those who intend to stay in business (-0.0,'[9) , higher discriminant 

function values increase the probability that the respondent is a member of 

the quitter group. 

Thus, floods are clearly a damper on private industrial expinsion. 

Floods increase the risk of physical investment significantly. On the other 

side, public sector's net investment is almost certain to go down because 

some development resources vill have to be diverte'd from new investment to 

recontruction. This potential negaive influence on rons-run growth is 

additional to the actual testl-cction 6 capital stoc: an-lyzed in Sec. 4 ­

above.
 

1-. 
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t 1s1t vI I tintru l I n I r tu s 'pr anfl i!r aits il jart W Ith *Ir r ( * Let i I r*tI h :us. 

rol**r LI- If f"t, it. will tnK ,ranc 1';is:'r for th**r, LI Fin' f.le(ih 1-*-t 

' i urinig t' tt'emprary layuff caused by floods, a g:*d frnt.ir fhe 

-'r kern of tie r'-lern sector, PArticul'rly the pnthlir *:.**-L<r, i. ***...*I 

jn: Lini cc::intions , butb not srIt I, co attag, nw'l otilr iBfWrt1 re:o'. 

t'. A look at th* flood-caused Lob ituntion of rou:; t':1 Ut: :1r-.- t. 

oLh the itensity and the extent of unemployment caused by, floods were 

censi s:tently hir.l*r anrnt4g spiuscs of lover socloecoevwk- e1'-0:: it 

'crunp 'n r Itr'n ts ou:: from ul'l**:r socioce i QIWWc .*cl: . 

. The ratio of ahninistrative and oTrice.vorkerv temporarily idled by flood 

d'ingnes is Sigr.nfl nrntly lover than Unit of the ptoduction workers. 

fl. Finally, Lte two back-to-back annual floods, not. o. mention th cyclone 

.c-Comptudled t-y Lh: devastating sea cure:*. - thLt P1llowed on the h l*: of Vizs 

Sflood, r'-trn to nvc lef La d*l lI Lrt e f feit on it i- n*n ' wi I nt I 

it.. jtlive to hv-:L In mtehinen; and bi ldint s. A:n trnay as! 13 nut of ith 

re:p'rj lt.*iLf rn::v'-e "yr:1." to the qu-:::LInst on vhethr-r thvy are :eri'*wI 

c.'n*-[icrinx. to close duwn their plAnts due to the recurrent spctre ol f'l"'I-:. 

I 	or plunt nui strueture cannot be Insulated angninst nuturni dinsters. fier 

do's there exist arny r.chemcof insurance nralnst the risk of natural disasters 

I: the country. Thsl drampened Impact on investment is even more disturbin:
 

from the viewpoint of ImAn-rul poverty.
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"IIVr I L11111 l iitu as d ir st: .,Limn f rt n d r, I trt III tit.-ir I- s-t!o-t -I withI uI.-sus 

I it I n th*I **:::*I'lve::. th* I eI- mutIr mnit LthIin stroun.1. . Lnes.th t ,IIun-] ::I i .:; 

,it- if 
Irmu r t L'.*(r f ,!L i t l itk n r it I Tror th**m L,. firI n . ti-iri I *-*- -

11. iurling the tempornry layoff cused by flcodg, p J.'?d frctifn I< tht 

wnrkers or Lhe r*-lrn !wctor, j-'rticuln: ly LhI p...i. L'r . ir--I 
- - Jr 

partial con'nsations, but not smnll, cottn, r]l oth:,- iif,12rtl r't-rir 

b. A leok at tIv- flood-c(a2sed Lb stuntioon of : u:::; tli II : s-- sI t y 

linth the -itensity and the extent- of unemployment causvd by floods were 

cv'nsktently ir.i*r uun-i spouses of lower socioccn irl c1rn-"s in] 

c'rpr l Soii to spi:;pn:t-s f rom upp'J'*!r sociotcomiic cl::.* 

1. 1he ratio of n'hnistrative and office workers temporarily idled by flood 

d',nqgcs is significantly lover thnn Lhrt of the production \orkers. - . 

it. Flori ly, Lte two back-to-back annuni floods, not. to iintion the cycloie . 

. t"rcompnied by the devastatin sea surg.* thf frnllou',d nn tive hetrls of -t, 

...:r..l flood, t*,ra t I ve left a it*1. I I ttt effect rn ** t- v. L,*u * i Lr - I 

it ...it I to int vrs: la mtchin**r: Iul bsilI tinr.z. A: rrainy ar; 13 nut t-f tii 

re:11ondlti iun..red "yr:" to the qu*. Llion n vh, it-tr Lliy ar- ric-u:: 

cIS Ider1intg to closg down their plant due to the recurrent p-octre -f flor i: . 

I or plnt nitstructure cannot be Insulated or nstzt riturtl di: s1t. 1,or 

dons there exist any scheme of insurance against the risk of natural disasters 

iII the country. Thin dimsened impact on iivestmoilut is even more disturbing 

from the viewpoint of linc-run poverty. 



I 

h I 

I 
Anr ov rwhI elmi Iig evil Ience Iss , LinuI:I, litei fInsII I rI l l Iai: uLu, ly Ingll citi I ting 

L Lit lhe ptoir jire more vuliertable Lu tie sivna:.. "f untrl linuater Lhin 

th aiu r0e hoi eholet in lin: Iol.:::h 'nt. c met ry l.-r:; I5.lt I it ll :mt f er­

prone dL Iland and 1La poorer uLrnt.u evti ire, any progrun to ritigthe 

tnt!::at dis1asterL or their ImpcLn In n pro-poor I rogram. Aid.litionnlly, any 

pritn I that to Iucursed on alleviting pover!Ly i:n i step nLowrd minimzling' 

Lh': dumirn yes from natural diantern beent,* pourer a 1jroup of p''ople Lte uiose! 

v,. min*ri e i t Ili Lo Iirur lie vy lIuej :: foun :uch il::u;I er:. 

(in the olier si;lte, the fIllowlg renIts may ni. I.: ut al. 

1. I Ihlu survey, viry 1litl di feitreia of Il d rsl. **: hvi lvuW e I.ris
 

lotntil bt:Lue n linilge mwilsnall ud'hlishmnrl.t: ,f the iun 1: u,...g., lIlo*]t
 

I l -. eI nOIl i ru l I sir:: Iinve, low y-ver , :i lfrtl-. d Ijv sirnLsLIy. l For Ii-; Line , ithe
 

hitad lum Industry suffered a loss of l1.33- of I L2 unniuat oulpult dli! to L.ni­

i sniry I AlIng during -tn al:i as compnred to. I PHI for -LcxL ie cloth: I ill Ia. 

2. The employment and output. mut I LIp! I ers are hi gher i mnri fnetrr tig
 

ndHst ri es than the rent of Lte econiy, one reason for wi ich lI a sturanger
 

Iit I ltrLry linkages of this sector. Ant much, th :nurt ring t-imIployect
 

nuff ered.niore fraon flood dsunzj'ngen, til inufaitilturing tltil1yees are by no menstit 

oi the lower ecozintic rungs of the-workitig class. 

3. 	 Losses are, by and large, ml Wormn sk i-u-in l cl at;z;,es inl rsnour:­

: u. Tr ic- w.. 1:1,s wre t In1Lur I ig tinstrien, bust not beitwcci OcCnptt *l* 


Idledl due to flocod dlunages to the snmie cxteLt tin production workers.
 

I.­



Tnbl. 1. -- Eztablihment damages 

1.1
 

1.2 
1.3 

2.
 
3­

6.1
 

h.2
 

Is.3 

5.
 

6.
 

as 


Mean Dana.c to Doamaed Units
 
as a ratio Of total value
 
I of da.asted Unitaa
 
Snnple ?1 -


Snnple clss weight3 
SFrnele Iean
 
HM'an Damage to Aggregate
 
Nlitionnl Units (National
 
Ii' t)Usinr Adjustmnt Factor
 
0.84(, area Inundated)
 
Estab. ERpl. In 53 affected,
 
dintricts (000'q) -

Eztab. Emp.1. in all 6, 
districts (000%) . 
Dhitrib. velrht- in Lin 4.2
 
Lint 11.1/Lin-: 4.2 ' . .
 

ntionnl~nc-nn 'in. eights
 
of Line h.3
 
'Zz:rnt losi = -3.bh1 of indus­
try CDt(qrprox.:t-10n million) 

The symbol N stnnds for number 

bThe grand mean in the cell of 

follcvs:
 

Z:(Line 2) *(LIne 4.3), 


lctnn IJuns*' per Establisltnt by 
I It III IV 

43 . 3-9 10-1? 20-50 
Work crz Worter, Worker3 Workern 
(1) (2) (3) ("1 

.15 .13 .11 .11 
12 

15a 1T8 60 30 
.33 3T .16 .o6 
.0389 -. 069 .0371 .0k4 

.0327 .0391, .03116 .03f'9 

*983 1617T 1166 33 

12Z1 1,0 
.1.1 . * 

.81 .81 
rf.gh 

.0327 .0391" .03j0 

of establis leint. 

E::atbl ishmCnt ni-i 
V Total 

More than 
50 verk,rs 
(3) ( ) 

.1.. 

36 

.035 

.0:1. 

- n' 

.21 

.77 

.13 
:i'6 
h82 
1.0 
.0391 

.0321 

,.tf-" 

I'L 

I 

I 

I 

'1 
I5 I 
1 

-' 

1 

.n, 

last colwin and Line 5 -(namely .0345) is caicilated 

i 

1 = 1, . . ., 5 clases. The.use of -the number of 

estabiishnenti finted of establishment employment yields a mean value close to the 

nationql'mean of Line 3. The differences are minor. 

CAbsolute class-vise dnm5rcs at the national level (Line 6) are not calculated as 

the data on output by size-classes are not available. Only nqtional atgrecates makes 

sence. For damage estimates by size-class, sample means provide useful information. 

dThi clan. means are not robust in the sense that they chance hen the clans
 

cut-off points arn altered. - Comtpare, e.c.. the mean of the lecz-thnn-thrze vor'rer
 

cliss Or this tablt (.15) and the l-3-wvrker class of Appendix Table G1.5(.12).
 

I 

http:G1.5(.12
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Lt 

I.,
 
* 

uII : 2. -- Inun I: ,-- U smu I:n-t-az inst n es:.t I y by I -L; cin::::I IlentLj t-11
 

Indqubry 

01 Hices -
UNII Cotton 
06 Other Cr !n" 
0( Livestock 
10 SO -Guz 
11 Edible .011 
12 S l L .­
13 Tobacco Products 
lb Oither Food 
15 Cotton Yarn' . 

16 -Cloth: -ill iade 
17 Clot)h! liandloom 
18 Jute textile 
19 Paper: -. ­
23 Other Chemicals 
26 tletal Products 
27 Mlachinery 
28 Transport :-ulument- 13.0 -3.32 

171
29 Wood Productc- 12.0 - 3.05
 
-3
- 30 flise. Indlustries -- ,12.0 * 3.053-0	 - .­31 Construcion: 

1
Elec. and GUn 11.0 2.01 
20
bi Trnde Services 12.0 3.05 

",7 OLher Services 13.0 
358
All Entablisunents 13.0 3.32 

aflate that this is the manufacturing industry loss. Crop losses are 

reported in a subsequent table. 

The sample- size in different tabulations may differ from the overall 

size ofri82 establishments (and the some applies to other subnamples) due 

to blank spaces in sane cells of some completed questionnaires. 

L:::z AnttutIo. 
Unu Seotng(0 In 

Affected flu~ltinn Ioss Saple1 
Uni1Lt.:n 

uy.: yent. oI* 	 of thOrin 

6'12.0 3405	 20
 
23.0 -1.17 

9.0	 2.3() 1
 
1
9.0 2.30 
15	 1
12.0 3.06	 ' 

2	 II
9.0 2.30 
11	 '1211.9 1.25 
8	 1
111.0 3.5-7 

7.0 1.79	 1b Ii2 

20
I.0 11.59
 
. 5.0 1.211 9 55
 

39
17.0 4.33	 158
 
. .7
 

- 8.0 2.011 
1	 2
12.0
 

- 111.U -----347 , 2	 
13

3
 
- 10.0 2.55 

-317.0 11.33
 1	 1
 

159 



1,1 

I ) (2 -) 

3 

5 
4 

7227 
41 

22145 
660 

94712 

.ITT 

'-Lx..1~ Jd 

258896
 
1403
 

76606
 
18141
 

3181999
 
- 6 563 13507 
7 11833 481258
 

8 279 9356
 
9 13164 512444
 

220. 8083
 
11 137076 5016198 

12 . 1416 
 44190
 

I. '. IsI--ri L tr*:.ii 

'1 * I rl. t.. ~.l #1.-fl:," I;: .:Ian I cii 

only Us- naii ttr:tu fL : r t o is 

the!! &e cr:: Uhe dnu -on vorkern by ._s: IlI are :tv:t'i 1.fL'I. TIh, 

11 the 

I I,. - I l - - rF 

F 
i 

0.027915 
0.029239 
0.028893 
0.036360 
0.029746 
0.030395 
0.024587 
0.029861 
0.025688 
0.027235 
0.027326 
0.032040 

F 

F 

H..I2?1tfJJ 

I.he L1rr;i I vnit iii. mull if-[ li.*. r-:: 0I' 

- I' 
~1 

r:: o l U I-e 1-1)1.i n" "rI: .. tr 

r 
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I 'i'. b* 3.2.-1J.'jig-run1)irsct-p sindtrt:ct emplo YI efl':tCU;lut: I yiIe 
of flood danagt±1 

x 
I -2 --IsJ Ji Ji , F- t s 

J J 

Skill 
EeiKi Xj

S 

(I )( I 

1kx 
1 18651
 
2 116!
 
3 59864 
4 946.942605 
5 196714.537 
6 L280.04363 
7 45326.0529 

- 8 7-72.891811 
9 41681.6370 

10 62C.43412B 
11 373536.636 
12 3125.32632
 

Weicited meafnt 

lx 
482419 

2937 
14763-59 

24824 
4679021 

32941 
1157672 

19741 
1063736
 

16982 
9430521
 

83677 

IndIependent mearna- -

See the note to Table 3.1. 

S. 
I---

L
 
.1

L
 

(Ir) 

lkx/1x
0.038660 
0 039396 
0.040548 
0.038146 
0.042041
 
0.-038859
 
0.039152
 
0.039151
 
.0.039184
 
0.036888
 
0.039609
 
0.'037349 -

U. (2183 



Table 3.3.--rploynent multipliersa 

* .Eploymentlultipliers
Occutation or Skill Clan 

Ilnt1 Femnle 

1. AJrz. tlid ttch. workers 1.3,) 1.35 
2. Service workers 1.110 1.05 
3. Production yorkers: skilled l-hi 1.28 
I. Production workers: semiskilled 1.59 £31 
5.' Production workers: unskilled - 1.53 1.35 
6. Total (1.'b) 1.17 (1.22)1.4 
Welitted overall =ean of multipliers. (1..3) 

Indepdnedent overall employment multipliers (1.19) 

aThe coefficients of this table are calculated by dividinG the elements in 

the last column of Table 3.2 by the corresponding elements of the last 

column of Table 3.1. 4rhe-reu-sitr ng values are defined ax employment 

multipliers. The values in parentheses are veighted means. 
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Table 3.IA.--Direct-plus-tndirect output multIpliler effecn o lermanent 

U)j~ 

code 
1 
2 
3 
4 
5 
6 

7 
8 

9 

10 

11 
12 

r 13 
-14 
15 
16 
17 

18 
19 

.20 

21-

22 


:,23 

24 

25 

26" 

27 

28 
29 
30 

31 

'-1
 32 

33 

34 
35 

36 

37 

38 
39 

40 

41 
42 
43 

44 
45 

46 
47 


flood dangena 

=I r1 .iKj z::2 r i xj 
.1 *1 

Zjj.tZ ~ -r..2c
4 t a~. 

2/3 

£2)re C., 

rkx rx rkx/rx 
417852 1 91231187 0.002185 
371270 17857777 0.020790 
489211 37375161 0.013089 
617570 25981664 0.023769 
634372 27476540 0.023087 
404276 20991853 0.019258 

.660716 72521334 0.009110 
975779 65187203 0.014968 
226297 16313202 0.013872 
1300669 40481981 0.032129 
721402 29563837 0.024401 

1227166 21538042 0.056976 
1511897 34422176 0.043922 
1964564 55966914 0.035102 
1026376 38824580 0.026436 
1200351 43817530 0.027394 
2544159 82690517 0.030767 

.1190389 51128602 0.023282 
1322032 5560.151W0.02 3776 
1867355 90632293 O;020603 
1793656 48798734 0.036756 
-09-826-2-2 - £6007614 0.031551 
2012226 69118338 0.029112
 
1313427 46416389 0.028296
 
1241117 36645999 0.033895.
 
1415524 35688796 0.039662.
 
2561584 71522004 0.035815
 
1029793 31200549 0.033005
 

. 915246 25967305 0.035246 
6232593 168303549 0.037031 
2710651 90492595 0.029954 
1336753 39456555 0.033879 
2890347 87865401 0.032895' 
1615605 51157504 0.031580 
2867441 91017495 0.031504 
1912710 56586421 0.033801 
1606773 91962559 0.017472 
1551261 51334368 0.030218 
378894 8304866 0.045623 
4882814 64116686 0.076155 

930132~"' 64182600 0.014491 
946199 66726076 0.014180 
1997498 47246905 0.042277 
1873123 18046896 0.103791 
3135189 - 45415617 0.069033 
603346 22619341_0.026673 
459479 30416343 0.015106 

Weighted mean . 0.025419 
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Table 14.-- Driage to Aman 	 Crop 

Mean Dumage 	 per Household by Size Class of Holding:t
Danale
 

0 1 II IL IV
 o 	 1N'rt-IlSnrl Ce..UO-0.0b 	 0.u5-.19 .5-1.0 1.1-5.0 Over 5 Using 
Sample Ceneus a b 

(6) eigrat) Vght 
(Q) (2) (3)	 (5) (W (7) (8) (9) 

1. Me.n Ilusehotd Damae to Dumaged Unit: 
S. 

1.1. 	 D.cne in terns of:
 
acres 0 1.17 1.19 2.83 6.86 3.7. -1.52-3.3 110
 

1.2. i 	que.nit ,i 0 77.00 66.75 73.26 87.22 76-33 5.21-70.4 .
 
1.3. 1 Valu V 100.00 91.J:3 86.92 92.52 W89, 5>w. -86.69
 
1's. ACIX. L.-d N U LU Q'S V7 110
 
1.5. sirle 	 U 25 59 51. 131, -115 

1.0-. 11;Cen.;ua 
3.77 2.12 1.6* L.8 1.17	 13.82 

1.u.2. 	 ukttio .27 .18 . .12 .35 .08 1.00 
1.6.3. Acrces (i Il) .6o 1.15 11.03 9.82	 22.68 
1.G.4. lItaio .03 -.05 .49 .113	 1.00) 

t 
2. 	 Mun Hou.:eluld DWWUae to swrpled 

Units (Sample Mean)' 

-0. 9.28 - 0,35.- 0.90 2.21 0.96- .399-1.12 
2.2. ! 	m:intity -0 18.27 20.37 23.51 28.06 .19.99 11.84-25-15 
2.3. A value	 0 23.73 2T.09 27.25 29.76 23.29 14.12-17.35 

3. 	 NationA. Mean Daage per Household (AJJ. factor: 
Affected Aria Production: 69) 

3.1. Acrrc	 0 0.19 0.2, 0.62 1.52 0.67 .28-.98 
3.2. ; quantity 0 12.61 1.o6 16.22 19-36 13.79 8.17-17.35 
3.3. % value	 0 16.37 18.69 18.80 20.53 16.07 9.97-11.98 

4. 	 National Aggregates: (Lines of Panel 3) by 
(Line 1.6.1 or 1.6.3) 

4.1. Acro-2 (.million c 0 .0i .39 2.98 1.78 5.ci
 
ha.2. Tgn:: (million) 0 .0308 .0572 .60b6 .1556 .0 .h
 

4.3. 	 Vvlue
 
Tnka billions e 0 .2V6 .4207 4.20" i4.035 8.8-10. .3
 

l4 10 132. 295)-3.-US$ Million	 7 

L. 
weights of Line 1.4, i.e., mean damage of houwholds reporting damage (Panel 1) br 

uu:splv mtan (Punel 2) or national mearn (Panel 3). 

b -
Census velghts, given in Linea 1.6.1-2 or Line:t.1. 3-4, are more appropriale. They L 

http:9.97-11.98
http:8.17-17.35
http:14.12-17.35
http:0.u5-.19


I 
fa l- It 

~Tubl': Ii.--(Conti.) 

correct the blan or the nwple welghts of the preceding column. The lower 

Value of the rarge it; calculated by ut; ing the hounehoil weigirt. of Lines 

1.6.1-2 and the upper value of the range by- employing the a'rtu;;e weights 

of Lines 1.6.3-4. We consider that the former weights apply to Line 4.1 and 

the latter are more arpropriate for Lines 4.2 and 4.3. Accordingly, the 

dmange caused'to Aman is probably close to 1.41 million tons. * 

c -" 
Calculated as follows: (Line 3.1/100)'(Line 1.6.1). 

d
Calculated as follows: (Line 3.2/100)(Line 1.6.3)"(8.136 million tons). 

e	Calculated as follows: (Line 3.3/100)'(Line 1.6.h)!(Tk 45.69 billion),, where 

Tk 45.69 billion is the value of 8.136 million tons of Aman at farmngate price.. 

Since the three estimates of this table--numely, acreaCe, quantity, and 

value-are made, from three different ariswers of the quetionnaire, the 

re::ult-. do not necus::nril y tlly. 

I . 

ii.I 
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Tabl* 5 .-- Dnznags to crops other thua Arnan (Ta.ka values are in millions) 

Mean Damage in Percentage 

i red1ct Dicnud 

(t) 
-

Dsunnwcd 
Unit 

(2) 
(;1 

Stunple 

lFactor: 

(3) 
( ) 

Ntittonal Mean Blown-up National 
. Us In,, Us III, Dmjnwc (in millior 

Adj. AUJ-. 
. Factor: 

Prodn" House- UZ; UL 
holds@.bl) Col.6 ColT 

(6) (5) (1) (7) 
() (5) (Mill.) (Mill.) 

Tn 61 11.91 8.!: 6 11.88 . b0 b ub.15Ub 

Vulue in Takas 79 15.142 10.9 .6.32 loIok 631 
Value in $ ,35.0 20.0 

Surarcane: -

Quantity 
Vhlue in 

Tons 
Takas 

6o 
65 

5.28 
5.72 

.oi. 
4.31 

1.66 
1.78 

.272 
182 

.111 
t 

Value in $s .5.7 2.3 

.10602
Qurhtity Tons 67 18.5 16.28 6.67 
Value In Takas 85 23.68 20.66- 8. L7 911 376 
Value in $3 29.0 12.0 

t~rejuction-based adjustment factors are given in Table D3. We consider that .the 

esti :rtcs based on produzlion-bated expansion/adjustment fac*4-rs are more appropriete. 

Clu ttd 8.h& of. Col.6 and h.88% of Col., respecti-:tll. nr th nlr:l 

itumlil ou.-uL" ':(' Auj ri: ( 3.J) mill ion: Lon:;) for Colh . 6 zaid C. 

GCu±lcu~tt-- by ta ing 1G.V% an 6.67,, respectively, of the normul out-u: of Jute 

(1.20umlilicn ten-i for Col. 8 and 9. 
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T:Obv ..-- I: ot rice crop by lcood ard drought since t1h. early 112 

Lr-su o L. F aij s! tm-I I'otential or Actual 
DrouhI. In Outpit in 

Ye*: 	 iillonTono !111 11ton Taw; 

Amon fl Au- Total	 Tot 11 
(2) (3) (It)	 (Pi) (Il 7C) 

0.90	 6.7i 2. ijj 11.72 
0.72 6.00 11.11 

1975-73 0.16 7.05 3.23 12.56 
1r7 4-77 J).95 6.91 3.01 11.57 
1^7 [-7~3 7.42 3.1u 12.7h 
1918-79 U0.10 -7.143 3.29 12.65 
1979-C0 -U 0.0t6 7.30 2.81 12.51 

t . 

1-1 I 
3.24 13.66 

1921-82 0.03 7.10 3.22 13.A2 
15E2 -83 0.18 7.118 3.01 13.99 

S- --U' .-59 - 7.81 3.17 11.28 
- 1.32 - 7.81 2.71; 111.39

19854-85 .02	 8.41 2.7 1 1ls.80o
I.	 NA 8.12d 3.083 15 .1 

1587-l; Flood:I 2.72b 0.31 2 3.01, 6.It 3 11 3.203 17 .5 
-- IDri),,'It -t.0' '.36
 

1900'-lI)~ els j .Il
 

orce:: Colu. It Ltrough 7 upto year 1911.-85: P911 :;ltLi::.iCt eatrhook o 

Btr'ladezli, Tublez 4.80 and 4.83. Col::. 1 thrtOuh;! 7 fur 1) 

L:.t in:atc3 fIor Yeur 1986i-li9: TIhio tudy. 

a­
,ctal prod'uct ion of COl.7 include; Doro rice, a winter crop which in not affected by 

PCurnini;C r 	 t 1' pru im rinary etimate::. Perhazp:: twen-c V ,t-. ov:r- otimatId. 

CC 'uLck. 

d 
Target. 
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Table Y .-- L:nig± to life and property t: *rn.s:c..ed by upiziln hnd'juarterz 

L! fe an1d ftailona1 Uur.us:.! A~zm'sr:. 
1'ro r r</ Totl in 

Million ; l ulripl,- :'urvey 

UpulluIe l fl' ion * 

S110. 110. Aor Total
 

() (2) (3) (5) (5)
 

1. Lcss cf lives 
1.1. 1iu:mn ( 1lves) 110 *6u5f 1972 -. 0045 

**1*,1.3. uC-tty (lebml::) IiT-31[ 0.62 i1.3. Tlcultry (bird ) T1. 1513'9 12It 350 1.68 

2. Croplnd area &ffectvd 
2.1. Far1ial(Hu) ) 310090 84.o 
2.2. Full (Ha) 6008071 1938311.1

sq.mi iles 
13 

3. PuIldIngs arrfcted - I 
3.1. Partist (Ito.) 7I1)*1OI( 6125526 )) il 
3.:2. I11ll (Ilo.) )" L08180 :*:ch30tf^)zr 

. Hocidi /i.-Link::neas dM11t.::d 
I-311t. 3 
li1 1i 

our:Ai'r'nd ix Tuble 8. 1, .. hlt':r ,12:::::I*tslI fojr idiv i'Iu'l up-vs zil*t:. i.j a I :U I I 
re 1~ns4 . 

*4 

- I 

I 
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-- ---- Table* 

Frcuency tleasuress of Occupatiolal and MLaration 
cfharactcrisLics of Helief Cam Ru s 

-_ __ (_ i-n vercentayC) 

Statennt Yes lto Reszonse NC 

-.s 
a 
a 

steady jcb(beforc'the flood)? 
daily labourcr(bcfore the floodY? 

*44.8 
64.0 

3.8 
.- 3. 5 

51.41 
32.5 

F=nd any productive employment 
.uring the flood)? 11.1 1.0 87.9 
=.=e you gottcn back your previous 

n you get your job back2 
you plan to return,.to your 

Job? 25.9 
51.6 

.5.3 
18.1 

68.8 
30.2 

=revious place? . 
D= you pL-an to migrate? 

78.6 
13.6 10.1 

15.9 
76.3 

-id you stay -in a relief camp 
.- Zst year? 
-Can-rol stand ob own feet without­

44.6 1.0 54 . 4 
*~-.--side help? - 10.6 - 1.8 87.7 

- . -7z:1 Sampleil) = 397 

I
 

A
 
11
 
3
 
'1
 
~1
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Tol'*1 9 .-- The: inpnct of flood d:unT:t-: ; 
technologicully bnckrard UrVVi.: 

url .',ci*-:ontmi1 clflet in 

"'oc i Oecuonmic 
Class bacd- on 

[Ind Ovuerzhip 

in': D ifr i% 

I -. 

n~t 

<>) 

:oure*:u c 

5 

1. Laulletsz 
2. Sl.j-class 

3. Sltt-clnss 
1b. Size-class 

5. aize-clSS 

Melan 

vi 
vi 
wi 
vi 

th 
th 
th 
t I 

<.0.5 ncres or Inno 

0.5 - 1:0 of land 
1.1 - 5.0 of land 

5 acres or more 

I11.Go
I I.- L 
9.75 

1.07 
13.71 
6.91 

-

I 

Source: For detalled calculation:;, see Appendix Tables E1-EL. 
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Tnab1lt.--Ditrena rnten 

A:;:;:et, 4'gj-** 

. 
prr
Who 

Htim::,hold 
Iteport~el 

Ill::Lr :::; 
Di::!r<*:-.::: 

'l 
tl, 

of tLIt:*.' 

QuniLy 

(No.) 
. (2) 

(Taka) 

Price Received 
as % of Normal 

Price 
(3)
(5)~ 

I 

1. 
2. 
3. 
I. 
5. 
6. 
7. 

IDiud 
Cattle 
Goats 
Paultry 
Ornamnctn 

Haw materint 
O~Ler 

*. .65 
1.66 
2.A 
8.A 
2.8 

5.57 

acre 

1 LGI 
I*P 0 
h'325 

* 5650 
3237 

55.1 
65.1 
61 .0 
62.0 
62.o 

60.6 

t
 



T
 
Tuble i.--iojsible determinanitn or d1streji ulea 

Coeffielent (t Value) of D':p. Vatririble . 

Irdicpen- -­
dt-tiL
 

-Variable IjikilD j11!0) S 11)2 II* 

-(2) .(3) ( ) 

115 . .0902( .61) .0161( 1..68) .TY75(1. '..) 3.11 0 1 85) 
11118 .A799( 1.56) .0235( 1.2) .Y7'"9( 1.5Z) t6.t6( 1.6:) 

.1188 -.009-3( 0.91) -. 000f( -. 03) .0101( .5-7) .. 0836( 1.26) .1~ 

-	 11120 - --.5215(-1.61) .001:1 0.06) .5619( .A6) -. 3527(-1.79) -6.,211,9(-1-32') 
11136 .0006( .23) .Ouuu( .12) .0006( .20) .0353( .1.6) 
1187 .0017( .L8) 
ue. -. 0011( -. 31) .. 6
 
Cc:ntant 3.9199( 7.31) -. 0112( -. 33) .201:( .1s) 3. 2922( 160. ) -1.9551( -.26)
 

R? Adj .1hT .0003 . 0021 .0015	 .0107 -.1Obs 34 -	 65 ^ LL 

aihe vari ble ar': dtyflried bevt-i: 

LanltilD -ilutural Io) of distr::G uttle of Ir-1 in hu.dr.±ds or taka; 
r 1 

Lr,.CAT Uturttl log of distrets±; sale C CLLlic In hundrudD of takus 

115 Cultivuble Ituid owul in nrea. -* - I 

1'6 
D-cllings d*unure- In hundreds of takn: 

-Dwelling damnie as percenturc of total value2 of dbelling	 I 

Ltunag': to Iuci.0hold effec 1ts in hundred:; u lLuxu	 . 

b'un:cr' to hduzehold tffectu ml rtare or total 
IIILfII.,
 
1112- L1*str-o Dale of land inl ucreu
 
1192\*
 

Distress sale f larnd In hundredu of tan-

Dictresn 2uleu of land ait lcret nL a Jrev..** or n*.t :*rrk':t -ri cc 

Head of houseb.td has been emplty-:d in a ut-enuy JGU
 
11112
 

II--ad of iousehold Jui gotten back pr vioui jub
 

~1 
.I 

I 
-I 

http:houseb.td
http:3527(-1.79
http:5215(-1.61
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Table 12ij.--$'ercent output lomn (Mf.) and pvrc!ntarqe or :nt.:qblinhmrntrn (MI) by 
- fiz hSnd by div:-ii-n 

P',rc',nt In of Outpuut rcr Estab tn1i re recritrr.' of Entabz 
Affectol (rnf) by flo. or W'drk-r: 

10-3 10-0 5O+21-50 To::i 
(2) (3) (l) () (6) (7) 

1.11nL() 3 1 11 1 20 lb 
2. t'(%) 6 16 15 33 

1X 'iLna ) 8 8 8 o0 5 
2. 1i(%) 1b 11 33 0 0 15 

Chittaicmng ­

1.rm(0 18 0 o a 1
 
2. F(S) 0 5 0 0 0 1 

1. FQL(t) 12 11 12 12 -11 12 
2. Frl(') 20 31 15 17 33 1 

1. OL~) -12 11 -12 l --- 1 
-2. r:(.) 26 36 3) 'D - - . 34 

Sc'rwe: Apprndix Tables 01.1-01.5.
 



5.) 

( Daa(:1 ( t)... ) Me .C1( 

Ditaka: Sample 1-Tean: 

Fulv-r Ci 

1
**?1. A]In(.) 27 ;Ty lb 

At 2119 It 8 
7 3 0 1 3 

b. Clzqrl (.4) 2 5 6 6 
P -t.- t H:-1 

37 27 19 '227 19 
6,. Ski 11st (4) 5 - 7 lit 18 15 1i 

7. Un-killed (%) 1 .lit 15 27 13 11 

Bngladesh: Sn:ple Mex:1. 

1. All .( ) 22 22 20 15 22 22 
2.- Un:;kill'J-.()­ 5­ 12 S12 I,' 10 

3. Ale.. ( ) b 8 5 0 1. 5 
- 4. CLeric-j (%) 2 5 6 3 1 

Fart-tine . -

5. All () 
6. S ki ' 

- 7.Un il 
,'I ( 
*1( 

) 
} 

17 
8 
8 

26 
11 
10 -

21, 

11 
--

20 
18 
19 

25

'a. 
17 

23 
12 
11 

Dangladesh: Affeectehl-iutt Menz: 

Fill-time 
1. All (.) 
2. Un:kill 
3. Atn. (") 

* 3. Ct'eriea1 
F.t 1-. - t im 

5. Ai 1-)
6. Z-iiied 
T. Utn-.5illd 

. ) 

(U) 

(C:) 
(A) 

95 
100 

77 

91 

92 
87 
73. 
18 

855 
65 
63 

73 
83 
80 
57 

75 
8. 
86 

7 3 
83 
0 

100 

86 
75 
T3, 

.89 
501
SC 

39 

9o 
73 
(),-? 

81 

147 

79 

76 
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Go	 [I.. 
(11120 and the percentage ofTable 12 .3.--io. of days spouses idled 

idled by flood dnn-aes by 

Division Landless "-.5 
(1) (2) 

Rajshahi ­
1. Days per head 30 33 
2. % spouses 13 7 

Khulna 
1. Days per head 30 0 
2. ; spouses 25 o 

Chittagong
 
1. Days per head 45 10 

- 2. % spouses 50 91 

Disaka 
1. Duys per head 0 l± I 

2. 'A pouseu 0 6 

Bangladesh 
1. Days p'-r head 35 18 

* 2. % apouses ' 12 7 

Source: Appendix Tubles 02.1-12.5. 

spouses ­
division 

Total 
( 6) 

18 
5 

30 
3 

21; 
10 

22­

22 
7 

U
1~ 
F 
I­
*1~ 
V 
1~~ 

i 

-F 
*1 

F­1-

I 
1­

-3 

SI 

size-holdldingj or 

.06-1 
0:) 

11 
10 

0 
0­

25
 
11 

15 
11 

15 ­
9 

1.1-5 
( It) 

13 
7­

0 
0 

15 
11 

21
 
*17 

17 
-- I---. 

land 	and. by 

5+ 

0 

0 

30 ­
10 

-2"1 	 ­

117 

29' 
- 6 
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Table 12.L.--Dijtresa sale of various assets by size-class and divisIon.1i
Size-Cla=s1~ 

Distres 
-I. 

I Sztle of . Landless .01-.5 
I-. .6-1 1.15 5+ Col.51 Total 

Col.1I 
(1) (2) (3) () (5) (6) (7) 

Laxid' 
1. Acres .20 .31, *38 1.01. .76 3.8 .65 
2. Affected S1 5 6 9 10 2.18833 

Cattle 
1. Heads .1 1.17 1.6o 1.67 1.87 18.7 1.66 

I 2. Affected N 1 * 6 2h 2115 1.30a 67 

Goats 
1. Heads 1.25 1.40 2.20 2.65 3.29 2.63 2.40 
2. Affected Nt 4 5 5 1017 7 0.38a 

Poultry 
1. No. 7.50 * lj..33 9.86 9.21 10.18 1.36 8.39 
2. Affected U 6 7. . - . 19. 11 ..40 a9 0 0

OrunenLu 
1. TaLirt .500 - ~4OuO 350 6200 h1,89 8.98 4325 

, 2d.Afreeted U - .2 2 9 9 0_98a 28 

Other au-:!tE 
1. Tiaa. 933 875 2020 ,1962 . T18 7.96 3231 
2., Atfected 11 3 4 5 -1. 11 0.8u' h0 

-umiple i 25 59 54 134 115 4204 
Cenizus fl(mill) 3.77 2.12 1.614 3.00 2.97 13.82 

( Acres (mill) 0.0 0.62 1.15 11.03- 9.88 22.68 

a The re.tl of the 2nd line of each anzet in Col. 6 is calculated as- Collovs: 

Affected units of Claso 5- Afected units of iandless 
Sample unIts of Class 5 ) Sample units of lanles 

I.*
 

http:11.03-9.88
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Table 1j.--Prioritization of flood-related problems
 

and 	solutiona' thereto as suggested by respondents II-

Heupondcnts and Priority on the Basis of Maximum Votes RLeceived
EL 

Quetion Relating to 
Top 2nd 3rd 

(1) 	 (2) (3) (M) 

A. 	Entrepreneurs
 

1. 	Strateges to avert- Dredging of Embankments of Rapport with 'V 
floods(Table 1.1) Rivers major rivers neighbors
 

'2. 	 Strategies to avert Dredgfng of Temporary relief Shifting of enter­ iiflood damages rivers centers on prise to highland 
(Table r.2) _ - . embanikments 

3. Factors causing - Water in Water in machine Rail and road
 
- production loss - building rooms disruption .
 

* during'thi! flood
 
(Table 1.3) 

4. Factors that may Shortage of Power failur6 Disruption in bank
 

prevent . domestic ray facilities
 iv 
attainment of pre- materials
 
flood level',.
 
(Table-I.h)
 

* Provide Repair roads Build ernbankments5. 	 Assistance 

programs 
 credit
 Is 
(Tuble M.') 1. 

B. Households 
- I 

6. 	 Assistance desired Fertilizer -Cash credit- M4aterials to .
 

for immediate and seeds - rebuild
 

rehabilitation dwellings
 
(Table 1.6)
 

Out of approximately a dozen cholces. 



Table '.r-DISCRIMINsNT MALyS.-IS !T~t.f* t-'tgh!A PIUlSIU . 

DEPEDE NT VARIABLE: X65 Intend to shut down plant due to flood 

1 =ys 5 No of observations 13 
-= no 13.4 

INDSEPENDENT VARIABLE: 	 PQL Proportionate Output Loss 
:22 Percent of monthly wa,!cbill paid 
X37 Repair cost of machinery & equipt as a t of tott 
X3 Year'enterprise started 
Z'dL Total, workdays lozt 
-X3 - -Workdays lost with nr production 

GROUP MEAlS
 
x6S PQL - X22 X37 X3 X3
 

1 .08077. 15.23077 3-4.15385 79.92308 24. 22977 20.30769 
2 .051P9 44.97015 19.21-269 75.25373 15. 671 6 28.2S353 

TOTAL .05444 42.34014 20.53401' 75.66667 16.33333 28.46259 

GROUP STD 
DEVIATIONS 

- 1 10159 - 28.20602 42 .76456 9.87810 30.47719 19 32212 
- T2 07288 78.74208 23 .0224-1 19.97280 21.86202 18 63363 
-TOTAL 07586 -­76.--96193 25 .51'398 19.21794 22.7E670 13 637Z3 

W:LK'S LAMUDA 
WITH 

VARIAB E-E 

P:27 
X37 
T L 
M3 

(U-STATISTIC) AND 
1 AND 1.45 DEGREES 

WILK'S LAMBDA 

.98824 

.987 cc' 
.97212 
995 26 
98824 

t117'ARIATE 
Of .E'EtC: 

F 

1.726 
-1.822 

4.150 
690 

-: .7:6 

F-P.ATO 

SICN:FICANCE
 

I - (~j j 

n. 
* - In 
**1.I-. 
in.,' 

I 



-V 

T I1I't - - J.-

SUMMARY TABLE 

S-_E2 VAP.S Il WILK'S LA!BDA SIG LABvL 

.97213 .04351.- :X37 1~1
2 .96233 . 572a0 

P223 3 .95456 .0821 

cLassification Func:ion Coefficients
 
(Fisher's Linear Discriminant Functions)
 

X65 - 1 2 

22. 85416 *, 8.585554 
X22 4116316E .8709910E-02 
X37 5108264E .2950073.E-01 

CCNlSTA;NT -J 84a377 -.-7945Z844 -

DISCRIMINArT tUhNlCTIOL( 

ILK'S C.ISQUARE 

.9546 6.673
 

Cancc.:cal. Discrimninant F':nctions eval
 

a: Group Miazs (Group Cen:zcitz) 

GP.CU? .E'NC 1 

Yes 1 .g:963 

lio 2 -. C6749 

a6 Pres val of machy
 
of mcnth vaccbll paict


0 

output locs 

I 
V
 
F
 

--TM:' '--4cm­

3 .0831 

uated
 I'
 
1
 

I 



?r'zducticn 

2ne-shct £2) aii&± (5) 

'I f I
 

I
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Value Dounute to Aman Rice 

ait a jPercentaj-e of Total 

I 
100.0 

60.0 

0.0r* 
1 2 

damagel i . 3.--Value 
land, 19881 flood:;. 

. Source: Table 4. 

to Aman 

3' 

by 

I; 

size-hordings or 

90izQ-Holdi 

of. Land 

ag:riculturaI. 

Is, I 



L t I~z L .aI.I 

Loos o vice in, 
millionus or Tues 

31,0 
2.00 -

1.67u 

1.32 

1.00 0.95 
0.90 

0.75 NA 
.(86-87) 

0:50 0.11 

0.25 

0.00 Yearg 

73-74 71-75 75-76 77-78 79-80 .81-82 .183-8 i 85-86 , '81-88 88-89 

Fig. h.--llistorical sctatistics of dainaes L 
... 

rice by floods und droughL 
68 

a 
Dnnmage due to floods only. 

Source: Table 6 1. 

.1 
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Percent 
Incoe 

Loss of 

11.50 

V 11. 00 

V. 
10.00 

F 
r 
4-. 
.77 

9.00 

8.00 

Landless 0.o-1-o.49 0.5-1.0 1.1-5.0 
.f 

5 Acres 
and Over 

SdciceconcmlcC 
Class (land­

holdingi) -

in acres) 

V. 
F5. 5.-Incidence 

Source:- Table 9. 

of flood dama-ges by socioeconOnic class 

r 

:tj :g 

2.':;. 
.0j~"~~ 
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r 

per Affected EstablishmentPFrcent, Loz ot Output (PQL) 
and Percentage of Establish­

ments Affected (PH) 

PY (Dhaka) FE 
PH (Rajshahi)30	 '.7 

F> 
25 

F! 

1!
 

C PQL (Rajshahi) 
if 

if 

15
 

I -

PQL (Dhaka) 

10	 I -
I ­

5
 

Cizc-Clu;: or 
0 - Estublislnents
 

3 1j9 10-19 20-50 5C;+
 

outpjut ty zi:e-ClaZ OfVU'. (,--Floud imnze:; to iutrial 


establihme3nts: Dbaka and Bajslahi
 

Source:- Table 12.1. 

I 
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F 
V. 

5no 

50 

of Workdays Lost and 
of Spouses Idled 

1~ 

F 
F 

V 
[I. 
K 

L 

1I 

0 
tnndles2 

30 

20 

0 

\ 

f 
.01-.03 -

Fig. 7.--Jmpact of floodS 

Source:- Table 12.3. 

Ra.Jshahi: anou::es idled 

thnk.a: ' npcues 
d -*ided 

'Rn.):lzyhi: Z'ouredaty lart 

Rural1 Snciorconeni' 

-' CLtu:::; (by, str'z)1.1-3 

on t** frn:tl.'7-nlt : 



- Footnot.:z 
r ft 

;;..)t, that tie :ue:ut valuet fill :ti.in iide ru:; of Jr:.t,;*: . T.-: 

.:tulstr I *. rrr are uzuztlly larj;er Lhain mIraldj. 

In dam'ages aJctssed by units that reported dama.;es come to 3.L56 

of total output. How much -that is in absolute takar dhppnld: upon tne 

population that is repres nLed by our zuprnle. if the entire nonagricultural 

sector (accounting for about 60% of CDP) suffered 3.h5Z damau's, then the 

loss comes to approximately half a billionUS dollars.- Our sample, hovever, 

coverud mainly manufacturin establishment2, which contribute approximately 

It Lt ':W', thl 3.1.*,% of woich Is $C2"' m.111ur. Thi*: dzna;;e, however, relates 

a.ni t3 tne flow of out.ut. To be added to it is tLe stock darne to plant 

a!:-1 building., whic.i is reported iii a :;ubiequenL section. -

-

Flood damahes to the handloom sector -are assessed by -tlieifndlocd 

dc-ra as follows: 

Private zectcr Ta.t 40.67 billin 

Public rector Tara 0.18 billio-- -

Total Taka 10.85 billion or US$ 342 million -

The assessment of daiages t.. :all and cottw-e industrics 

L-zJCit' i:: Takia h*731 million $150 million,,which cones to about 

c thii: a:tzr'z COntr!:JtLrUf of about 1.' GNP. We suspect t.at 

made by 

one--fourth: 

the 

acezu-:ntJ.: of th: 

damuste. iror the 

.ti 

rest, 

t 

4e 

us Li:*: :.L-xLA::i hard it.clade toth -­ j-:* 

lea-t it t.0 tet; reader tv JuLy! .yi,!. 

**d 

tZ­

flood 

: 'z c10:: to reali'. 

-*j:or'. , de *LU not clui. 

I-l r--'IatIL Jtt ueat LI *,* 

:t.t 

ur 

rt.. 

we tra-:-, .:id in. 

r::e...:m.:;t, don-2 

. t.. *- '.. ' 

s.*: 

1.:ru:h 

:'*f . 

c;.*:nin 

*i 

rI it 

;'tr-.;r 

curve, 

at, a' 

: of tu1 . 

rut:ier tt.,s: 

La:4.:st*J*, j * 

I-. 

V 

I____ 



BEST 
AVAILABLE 

ruther In it.; a::-e:nt of L-: rl. tt ive GE::tribution of dna.es nerosa 

variou size-eld.:ses. Yet ue believe ur assceszment of d awz i; u 

Lo realtL;. 

The conweptualization or Helation (o) may be attained by groupin.; tl:­

terms in the numerator a- 1, = (K X ), in which thq grouped terms 

K X convert cronort Lonate claus-e iri outnut caacity (Y ) into absolute 

ch:m:--. in out1'ut capacity. Wiien muftilplied by labor eodtflcicuint Ib for 

skill clazt s and summed over .', tihe rltion yield:. absolute chant:2c in the 

total employment of skill ciu:: L, ntly±L.. The denominator iU Zi:.ply 

tOLLU unpjloyinent of zskill t ; , abd L= 0 X.T~st mvanitu. -j;' 

4 . l. i.. Winr b .u 

SAl rn~sively, :.,e n.: :n: .v . l;s :.: .1,* re- L:ti * ;n L- -:rm' it : . 

ceI auluel r K% ,in smi-t:: 11, C; ' :: n3Lh.L.f but the -xj iar.tix .f 

-4 J 

'ss Imilar int.rpr**tation iajli:. tW .lasAto : () ld (). 

OUe may wonder uilntter :i1hvalue.: of LeontieC output multi!:.lir art: 

rue ,ro6Lu-promutim; Lnuia h,;ih-vulu-: eyz:uI or iale:*kiani ct::..u*.L..r. 

mult iplier:. Thu Leont iut multi.liter:: um. Iihr for low VflluL-Uadt-.t-rat :s 

tidi* Kcyn*:* Lan multLplier:: are liktlh, b in:ifiher for i'i;:h *r,±u--.e!.ieU :*.±t . 

The tuizwvr i not cate::orical. Usually, th: ieyned1: model ia.. .Y. uisiica­

ti lity to %trurb-mecon- sr-ir. i th* Cvn:*xL 'f developin, countri*:.:, hi ;:­

vulued Leorsticf multipli.srj woul'i b± *u,cc .:rowth-promotint If lear.:a.t i. the 

forn of Imp a-ted rttV mat *Plus mid uttr I7sternediatt good are ntt ht1;n1. 

L.
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