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Foreword

Natural disasters such as prolonged droughts, floods, and cyclones threaten food se-
curity in many developing countries, directly reducing agricultural production and
food supply. Moreover, these disasters can disrupt local economies and reduce house-

holds’access to food by destroying infrastructure and private productive assets, reducing em-
ployment opportunities, and lessening the profitability of private enterprises. The 1998 floods
in Bangladesh led to a reduction in the main monsoon season rice crop of more than 10 per-
cent of targeted production for the entire 1998/99 fiscal year and threatened the food security
of tens of millions of people. But, as this report shows, a combination of well-functioning
private markets, suitable government policies, public and NGO interventions, and effective
private coping strategies prevented a major disaster.

This report combines a careful analysis of government policy and private foodgrain mar-
kets with a detailed survey of 757 households in rural Bangladesh in November and December
1998, about two months after the floodwaters receded. The report describes short- and medium-
term government policy measures taken to encourage private trade, including an earlier trade
liberalization that permitted private-sector imports of rice from India that stabilized private
markets and largely offset the decline in production. The impact of the floods on household
assets, employment, consumption, and nutritional outcomes is analyzed using the micro-level
survey data. The study finds that flood-exposed households were, in general, able to avoid
severe declines in food consumption and nutritional status through a combination of private-
sector borrowing that averaged almost 6,000 Taka (Tk) per household (equivalent to over 140
percent of average monthly expenditures) and targeted government and NGO transfers that
averaged 331 Taka per household.

This research report builds on earlier IFPRI work in Bangladesh analyzing the Public
Foodgrain Distribution System and the behavior of rice and wheat markets. It also extends
IFPRI work on preventing famines, efficiency in targeting of public-sector transfers, coping
strategies, and determinants of nutritional outcomes. Most important, it provides an analysis
of how appropriate government policy can both provide incentives for private markets to
maintain food availability and directly reduce the food insecurity of poor disaster-exposed
households through targeted transfers that increase access to food and minimize deterioration
in nutritional status.

Per Pinstrup-Andersen
Director General
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Summary

The 1998 floods in Bangladesh, deemed “the flood of the century,” covered more than
two-thirds of the country and caused 2.04 million metric tons of rice crop losses (equal
to 10.45 percent of target production in 1998/99). This flood threatened the health and

lives of millions through food shortages (resulting from crop failure), the loss of purchasing
power for basic necessities, and the potential spread of water-borne disease. Yet, in fact, very
few flood-related deaths occurred, and reportedly none due to food shortages. Poor house-
holds did suffer substantial hardship during and after the floods, but the combination of well-
functioning private markets, broadly effective interventions by government, donors, and
nongovernmental organizations (NGOs), and private sector borrowing to a large extent main-
tained availability and access to food.

This report examines in detail how the floods affected food security in Bangladesh at the
national and household levels and draws lessons for the management of future natural disasters
in developing countries. At the heart of this analysis is the food security triad of availability,
access, and utilization. Thus, we not only examine food production, imports, government in-
terventions, and prices, which determine availability, but place a major focus on households’
access to food (which was seriously threatened by loss of assets and income-earning oppor-
tunities) and utilization of food (including intrahousehold food distribution). The findings in
this report are largely based on data from a survey of 757 rural households in 7 flood-affected
regions (thanas), supplemented by analysis of secondary data on foodgrain markets and gov-
ernment policy.

As described in Chapter 2 (Figures 2.1 and 2.2), the availability of food—particularly rice
and wheat, which together account for about 80 percent of the calories in the Bangladesh
diet—is determined by domestic production (which was severely impaired by the floods),
government net distribution on the domestic market (in turn determined by the availability
of stocks, government commercial imports, and food aid), and private sector imports. House-
hold access to food, however, requires not only well-functioning markets or effective gov-
ernment distribution programs, but also sufficient resources to acquire food (obtained through
current incomes, transfers, savings, or borrowing). Intrahousehold distribution and the health
environment ultimately determine individual consumption and nutritional outcomes, as well.

The Impact of the Floods on Foodgrain Markets 
and the Policy Response
At the sectoral level, the government of Bangladesh (GOB) and donor officials were keenly
aware of the potential flood damage to the monsoon season rice crop (aman) and the threat



to foodgrain availability, even while the im-
mediate relief operations were under way.
The GOB therefore launched an appeal for
international flood relief and food aid in
August 1998, anticipating that by the time
the floodwaters receded it would be too late
to replant a large portion of the aman rice
area. Donors ultimately responded with 1.233
million metric tons of food aid delivered in
1998–99, but, in the short run, government
distribution of foodgrains was constrained
by available public stocks. Thus, public food-
grain distribution from July through Decem-
ber 1998 was only 631,000 metric tons greater
than planned before the flood.

In spite of only a small increase above
previously scheduled supplies through gov-
ernment channels in the last six months of
1998, markets were stabilized by private
sector imports of rice and wheat. Inflows of
1.3 million metric tons of rice from India
kept prices from rising above import parity
levels following the flood. Evidence from
letters of credit for rice imports shows that
large numbers of traders participated in the
rice import trade (which was mostly over-
land), with an average size of contract of
710 metric tons in 1994/95. Thus, private
markets appear to have worked competi-
tively to limit the price increases to only 12.4
percent between May–July and August–
December 1998 (compared with 58.2 per-
cent in the same months in 1974 when a
famine occurred) and to maintain availabil-
ity of foodgrains. Adequate levels of gov-
ernment stocks—659,000 metric tons at the
beginning of September 1998, compared
with only 347,000 metric tons in September
1974—may have also helped stabilize mar-
kets by influencing private traders’ expecta-
tions of the ability of the government to
intervene in local rice markets.

Public stocks and distribution of food-
grains were significantly larger following the
major floods in 1988. Several factors suggest
that the need for large public stocks to avert
famines in Bangladesh has decreased con-
siderably since 1974 or even 1988, however.
Large increases in the size of the boro rice

crop, harvested only five to six months after
the aman crop, have shortened the period of
uncertainty regarding domestic supply, in-
creased foodgrain availability, raised farmer
incomes, and reduced prices. Trade liberal-
ization in the early 1990s has enabled pri-
vate sector imports to help stabilize prices
and total supplies when production shortfalls
threaten domestic supplies, and the availabil-
ity of foreign exchange is no longer a severe
constraint on imports. Moreover, 20 years
of investment in rural infrastructure have
improved the efficiency of domestic rice
markets in Bangladesh, so shortages across
regions within the country can be more easily
met by domestic private (and public) grain
flows. In addition, increases in real per capita
incomes and food consumption over time
have added to food security at household
levels.

Losses of Crops, Other
Assets, and Employment
During the 1998 floods, floodwaters on
sample farmers’ fields were almost double
their normal levels—137 centimeters com-
pared with 73 centimeters. On medium
highland, floodwaters were on average 88
centimeters higher than in normal years and
even high fields that normally are not flooded
were covered by an average of 22 centime-
ters of water. This severe flooding led to sub-
stantial crop losses, especially to the aus and
aman crops. Because of the floods, 69 per-
cent of aus production, 82 percent of deep-
water (broadcast) aman, and 91 percent of
transplanted aman was lost, representing 24
percent of the total value of anticipated agri-
cultural production for the year. Overall, rice
crop losses accounted for over half of total
agricultural losses, with vegetables (25 per-
cent) and fibers (19 percent) accounting for
most of the remaining losses.

In addition to the losses to crops, the
floods damaged or destroyed many house-
hold assets, reducing household wealth as
well as future productive capacity. For the
55 percent of households that lost assets, the
average loss was 6,936 taka (Tk), equivalent
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to 16 percent of their pre-flood total value of
assets. In all, 47 percent of households suf-
fered damage or loss to housing, the average
loss being Tk 5,675, or 59 percent of the
pre-flood value; 17 percent of households
lost trees with an average value of Tk 5,137;
15 percent of households lost chickens,
though the average loss was only Tk 142.
The more severe the level of flood exposure,
the larger the proportion of households suf-
fering damage to their assets: 78 percent of
the households exposed to very severe floods
and 69 percent of those exposed to severe
flooding lost assets worth on average Tk
9,042 and Tk 6,679, respectively.

The rural economy suffered serious dis-
ruption from the floods. Average monthly
days of paid work decreased during the floods,
but increased in the period after the floods to
the same level as 12 months earlier for all
workers except day laborers. Day laborers
were the most severely affected: their em-
ployment fell sharply from 19 days per month
in 1997 to only 11 days per month in July
through October 1998. Wage earnings also
fell during the floods and had not recovered
to 1997 levels by October–November 1998.
For day laborers, average monthly earnings
in the period July–October 1998 were 46 per-
cent below those in the same months in 1997,
and in October–November 1998 were still
18 percent below 1997 levels. This decline in
number of days worked and wage earnings
occurred in the context of a labor market with
little open unemployment. Thus, underem-
ployment increased as people worked fewer
days, but at least most workers found some
form of employment.

Impacts on Household 
Food Security, Health,
and Nutrition
The decline in crop production, losses of other
assets, and lower employment opportunities
contributed to increased food insecurity.
Food consumption fell, along with house-
holds’ abilities to meet their food needs on a
sustainable basis. Vegetables and many other
foods were in short supply, and as a conse-

quence the calorie consumption of flood-ex-
posed households was 272 calories/person/
day fewer than that of households not ex-
posed to flooding; 15.6 percent of flood-
exposed households became food insecure.
We found no evidence that females’ con-
sumption of the main staples—rice and
wheat—was reduced by more than males’
as a result of the floods, or that male fa-
voritism in the consumption of animal prod-
ucts increased. Thus, the floods did not appear
to lead to an increase in discrimination
against females in food consumption within
households.

The floods also caused a major deterio-
ration in the quality of households’ health
environments. They damaged or destroyed
people’s homes, reduced their access to safe
water, and destroyed or damaged their toilet
facilities. These factors, combined with the
reduction in food consumption, led to sub-
stantial increases in illness, even after the
floodwaters had receded. In the immediate
post-flood period, 9.6 percent of individuals
in the sample suffered from diarrhea, and
4.7 percent were affected by respiratory ill-
nesses. Individuals in all age groups experi-
enced a deterioration in health status at this
time, especially those who were severely or
very severely flood exposed. Although ado-
lescents had the greatest increase in illness,
the most serious health problem posed by the
floods was the increase in children’s illness,
because they suffered more serious conse-
quences, even threatening their survival.

The floods led to increases in both wast-
ing and stunting among preschool children.
Severe or very severe flood exposure caused
many children to lose weight and/or to fail to
grow at a critical period in their mental and
physical development—55 percent of chil-
dren in the sample were stunted and 24 per-
cent were wasted. This situation was brought
about by a combination of factors, including
reduced access to food, the increased diffi-
culties of providing proper care for children
that came with disruptions in home life, and
the greater exposure of children to contami-
nants. We also found some evidence that the

SUMMARY xvii



floods led to an increase in severe chronic
energy deficiency among women.

Household Coping
Mechanisms
Households adjusted to the shock of the
floods in several major ways: reducing expen-
ditures, selling assets, borrowing. Borrow-
ing was by far the major coping mechanism
of the households sampled, in terms of both
the value of the resources and the number of
households that borrowed. About 60 percent
of households in the sample were in debt in
the months immediately following the floods.
Average household debt rose to an average
of almost 1.5 months of typical consumption
compared with only a small percentage of
monthly consumption in January 1998, about
eight months before the floods. In addition,
56.6 percent of flood-exposed households
in the bottom 3 quintiles resorted to pur-
chasing food on credit in the month preced-
ing the survey. This borrowing was sufficient
to maintain the value of household expendi-
tures vis-à-vis pre-flood levels but, because
of higher prices, poor flood-affected house-
holds consumed fewer calories per capita
per day than non-flood-exposed households,
suggesting that targeted cash transfers and
credit programs could have been an effective
complement to direct food distribution.

Mitigating the Effects of the
Floods: Government Food 
and Cash Transfers
Our survey suggests that government direct
transfers were well targeted to flood-exposed
households and to the poor. In the initial
flood period, immediate relief through the
Gratuitous Relief program went mainly to
seriously flood-exposed households—35.7
percent of severely flood-exposed households
received the transfer compared with 9.7 per-
cent of non-exposed households. Vulnerable
Group Feeding (VGF) transfers, which were
administered through union-level commit-
tees, were better targeted to the poor than to
the flood-exposed households. Among flood-
exposed households, 35.4 percent of house-

holds in the bottom quintile received grain
transfers compared to 17.8 percent and 7.5
percent in the top two quintiles, respectively.

Yet government transfers were small rel-
ative to the needs of households, as indicated
by the extent of household borrowing (equal
to about six to eight times the level of gov-
ernment transfers for poor, flood-exposed
households). To eliminate borrowing would
have required a transfer of approximately
Tk 5,000 for each of the 60 percent of house-
holds that were in debt in December 1998,
several months after the floods. Extrapolat-
ing this figure to the national level, the cost
of such transfers would have been more than
US$1.5 billion.

Small cash transfers were part of the ini-
tial flood relief efforts, but larger cash trans-
fers or credit programs were not included in
the medium-term relief to households two
to four months after the floods, even though
foodgrain stock constraints limited the ex-
pansion of the VGF program during this
period.

Policy Implications
Both short-term and long-term policies played
major roles in preventing the 1998 floods
from resulting in a major food security dis-
aster in Bangladesh. Public sector investments
in agricultural research and extension in the
1980s and 1990s, together with mainly pri-
vate sector investments in small-scale irriga-
tion, led to substantial increases in wheat and
boro rice production. This made the country
less vulnerable to floods by increasing total
foodgrain production in the country, reduc-
ing the length of time between major crops
from 12 months to only about 6 months, 
and leading to a shift away from highly flood-
susceptible deepwater aman cultivation in the
monsoon season to boro cultivation in the dry
season. Continued investment in research
and extension could further increase produc-
tion efficiency and reduce the vulnerability
of the food sector to floods.

In addition, long-term public investments
in infrastructure (roads, bridges, electricity,
and telephones) contributed to efficient mar-

xviii SUMMARY



keting systems that enabled the private sec-
tor grain trade to supply markets throughout
the country following the floods. Govern-
ment policies also encouraged private sector
participation in the grain trade. In particular,
the liberalization of rice and wheat imports
in the early 1990s enabled private sector
imports to quickly supply domestic markets
and stabilize prices at their import parity
levels following the floods. Short-term poli-
cies such as the removal of the import tariff
on rice in early 1998 and instructions to ex-
pedite port clearance of private sector food-
grain imports also provided clear signals to
the private sector of government support for
this trade. Moreover, these private sector
imports proved to be a far less costly way of
maintaining foodgrain availability than the
distribution of government commercial im-
ports or public stocks, the mechanisms by
which the government handled production
shortfalls after the 1988 floods, 10 years
earlier.

Donors responded to the flood situation
with major increases in food aid that eventu-
ally permitted a major expansion of targeted
foodgrain distribution through the Vulner-
able Group Feeding and Food For Work
programs. However, almost inevitable de-
lays and uncertainties in food aid arrivals re-
sulted in only a small net increase in public
distribution beyond preflood plans until De-
cember 1998, in part because existing gov-
ernment stocks of wheat were insufficient to
permit a large expansion in distribution. (Rice
stocks were kept in reserve for possible use
in stabilizing markets later.) A policy of hold-
ing more stocks might not have been a bet-
ter option though, given the substantial costs
of procuring, handling, and eventually dis-
tributing grain. With foodgrain supplies and
prices stabilized by private sector imports,
targeted cash transfers to supplement direct
food transfers could have been used to in-
crease household access to food (and other
basic needs) without increasing market prices
of foodgrains.

Nonetheless, programs already in place
and a rapid expansion of the VGF program

to more than 4 million households enabled
public foodgrain distribution following the
floods to be well targeted to the poor. Poor
women and children, many of whom were
chronically malnourished, were effectively
targeted through the VGF program. Greater
targeting of credit programs would have been
useful, however, given that poor households
borrowed heavily in the informal private
market during the floods, and NGO credit
programs were limited in scope. To avoid
delays and to minimize leakages, these rural
credit programs for disaster relief should be
designed and put in place before disasters
occur. Maintaining a structure of social pro-
grams that can be scaled up in the event of a
disaster is more important than maintaining
large stocks of food.

To reduce even further the impact of a
future natural disaster like the floods of 1998,
it is necessary to improve the scope and the
quality of the interventions so as to provide
food, water, and shelter at the time of the dis-
aster and in its immediate aftermath. Relief
should be targeted at both the village and
individual levels. This report shows that in-
terventions at the village level, such as pro-
viding shelter, improving sanitary conditions,
and creating economic opportunities, were
effective in alleviating the adverse impact of
the floods. We also present evidence that
targeting to individual poor, flood-exposed
households can have a positive impact on
the well-being of individual children. Finally,
government policies to foster economic
growth in rural areas and to provide income-
earning alternatives to poor households can
both help to reduce poverty as well as in-
crease the capacity of households to with-
stand shocks resulting from natural disasters.

Conclusions
The combined efforts of the government 
of Bangladesh, donors, NGOs, and flood-
affected households themselves, together with
private trade operating in well-functioning
markets, were in general extremely success-
ful in mitigating the effects of the 1998 floods
at the household level and in avoiding a major
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food crisis. Thus, the Bangladesh example
illustrates the importance of coordinated
actions at the sectoral and household levels,
by both public and private sectors, in main-
taining the availability of and access to food
to ensure food security following major sup-
ply disruptions. Private trade alone might
have provided sufficient availability of food,
though this in itself would not have solved
the problem of access to food for millions of
households. Public sector actions enhanced
access to food by flood-exposed households,
though these interventions were too small to

have a major direct effect on overall avail-
ability and market prices. Ultimately, food
security in Bangladesh was largely main-
tained through an appropriate mix of public
interventions, private market trade flows,
and an extensive system of private borrow-
ing. Continued investments in agricultural
research, extension, roads, electricity, and
other rural infrastructure, along with policies
promoting efficient markets and programs to
provide targeted transfers and credit to poor
households, could further enhance the food
security of the poor.
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