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1ist of villages belonging to a certain type, then inferences can be
made only about the national population of these village types.%

This discussion is particularly relevant to the IFPRI study, which
has two conflicting goals. The first is to draw inferences about the
effectiveness of the three major PFDS programs (Rural Rationing, Food
for Work, and Vulnerable Group Development), including an evaluation of
the amount of grains received relative to the amounts programmed. This
component calls for a random selection from a national list of clusters
and a universe at the second stage that includes all participants in the
three programs. At the same time, the IFPRI project should include
nonparticipants as well as participants.®® Given the extremely small
coverage of the PFDS programs, an economically v1ab1e sample size might
not include any or enough participant households.®® Oversampling of
the participant groups is necessary.

The next issue is the national representativeness of the sample,
which is basically a matter of cost versus inference. The study goals
include the examination of a number of factors related to nutrition and
consumption: the effects of seasonality; effectiveness (coverage and
adequacy) of the PFDS; comparison of high development versus low
development areas; and optimal delivery of PFDS services. Examining
these factors requires intensive household interviews that include
various degrees of recall, weighing and measuring of household members,
and careful elicitation of the sources of income.

If the first stage (selection of clusters) is designed to ensure
adequate variation 1in these factors while still retaining national
representativeness and conducting intensive household interviews, then
the sample size will have to be very large and the cost of the survey
prohibitively high. It is recommended that the first stage focus on
achieving adequate variation in these factors and not on national
representativeness.

If the Teakage, coverage, and adequacy of the Rural Rationing
shops is an important concern,®® then a national probability sample
could be designed to Took specifically at these issues. It could be
conducted in a manner similar to that of the World Food Programme’s

3% Assuming that n, the number af villages chosen from the total village universe, 1s
sufficiently large.

34 It is difficult to evaluate the determinants of participation without the knowledge of
people who do not participate, as well as those that do.

®  The universe will be all househalds, not just participants.

% The results of this survey will suggest the probable magnitudes of these problems and may
help determine whether another sample is needed.
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survey of the Vulnerable Group Development program. Both the Vulnerable
Group Development and the Food for Work programs have been adequately
studied in this regard; they are very leaky, and the problems occur
mostly at the local level. There is no need to design an additional
study to determine with more accuracy the amount of leakage from the two
programs. The universe (after the villages are chosen) will include all
households, although an oversampling of PFDS participant households is
necessary.

Two broad village types may be studied: those with and without
permanent Rural Rationing shops. This approach will permit an
investigation of the effects of shop placement on rates of participation
and of the calculated benefits. There are certainly beneficiaries in
villages without the shops (the shops are intended to serve more than
one village}; examining rates of participation among people outside the
village will provide information about the merits of establishing
additional ones.

It is expected that flood-prone villages will exhibit more
seasonal variations in consumption, employment, and nutritional status
and, in addition, will have higher coverage by the nonmonetized relief
channels, mainly the Vulnerable Group Development and Food for Work
programs. Therefore flood-proneness would be used to identify highly
seasonal villages. For each broad type of village, one will be selected
that "is flood-prone and the other not. The villages can be identified
by using the World Food Programme’s stress map. Nonmonetized relief is
allocated according to this stress map, with the more stress-prone areas
receiving higher per capita allotments of Vulnerable Group Development
rations and Food for Work services.

Two areas should be selected based on the levels of certain
development indicators: one area that seems to be progressing and
another without much growth. Selection of these areas will be difficult
since many of the economic statistics from the interior are suspect.
One criterion for selection could be productive infrastructure: if one
area can be located with a high concentration of surfaced roads or a
high index of infrastructure, it can be compared with a backward area
whose infrastructure is much more poorly developed. Similarly,
developed villages can be identified as those close to a major road.

Finally, two large market centers of fewer than 50,000 people
would be selected from a list. Inclusion of these market villages will
permit a comparison of the labor linkages between rural developed and
underdeveloped and urban areas and the changing role of the PFDS as
urbanization increases. Thus, there will be 10 major survey villages
selected on the basis of the characteristics presented in Table 7,
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Table 7--Criteria for 10 sample villages

_ Eoonomic Progress
Villages High Low

Villages with ration shops
Flood prone X X
Not flood prone X X

Villages without ration shops

Flood prone X X
Not flood prone X X
Large market villages X X

The data collection must be designed with seasonality in mind, and
the information on Tabor supply and agricultural production should be
crop-specific. The surveys would be conducted following the three major
crop harvests corresponding to distinct seasonal periods: during the
September-October lean season (which precedes the aman harvest), after
the aman harvest, and following the boro harvest. Nutritional surveys
have shown that the September-October period usually produces the worst
anthropometry, the January-February (post-aman) period the best, with
the May-June (post-boro) months being a swing period. Thus, the
cropping periods correspond roughly to the seasonality of consumption.
The universe for the study would be all households in the village.
Lists can be obtained at union headquarters.

SAMPLE SIZE

In rural areas the share of beneficiaries of the Vulnerable Group
Development, Food for Work, and Rural Rationing programs in the
population is approximately 2.5 percent, 5.0 percent, and 4.0 percent
respectively.® A random sample of all village households®® that
would guarantee an adequate proportion of each household type would have
to be very large. If the four variables were used to stratify the
sample (non-PFDS, Vulnerable Group Development, Food for Work, and Rural
Rationing households), the entire sample population would still be
prohibitively large. Thus it was decided to oversample participant
households in the three PFDS channels.

%7 pssuming 89 million rural residents, there are 2.2, 4.5, and 3.5 million beneficiaries in
the Vulnerable Group Development, Food for Work, and Rural Rationing programs, respectively,

%8 yillages will be preselected according to the previously mentioned criteria.
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Determining the sample size for a complicated design is not
straightforward. Cochran (1964) gives the following broad guidelines:
the stratum sample proportion should be larger if the stratum is larger,
the stratum is more variable internally, or sampling is cheaper in the
stratum. The third guideline can be eliminated. In terms of internal
variability and size, the non-PFDS households should make up the largest
stratum, followed by participants in the Food for Work, Rural Rationing,
and Vulnerable Group Development programs.®®

Based on the above concepts, the stratum sample sizes are selected
in the following way. Household food consumption is thought to be the
most important variable, and the criterion used is to have an estimate
of mean household grain consumption within § percent of the population
mean with 95 percent certainty.

Since there 1is very 1ittle information about the standard
deviations in the population, the following assumptions are made: for
non-PFDS, Food for Work, Vulnerable Group Developments, and Rural
Rationing households, respectively, the per capita grain intakes are
500, 450, 350, and 350 grams per day, with coefficients of variation of
0.4, 0.33, 0.285, and 0.285.*

Based on these criteria and assumptions, the optimal sample sizes
are 256, 177, 130, and 130*' for non-PFDS, Food for Work, Vulnerable
Group Development, and Rural Rationing households, respectively. To be
conservative, these numbers are increased to 300, 200, 150, and 150.
Given 10 villages, 80 households should be sampled from each.

There may be two main questionnaires. The first relates to the
household’s assets and liabilities, agricultural production, use of
inputs, and crop sales, with the agricultural data referring to the
previous crop cycle. The second questionnaire focuses on consumption
(and expenditures), income (including relief and other forms of PFDS),
credit, and anthropometry and health. In addition to these items,
permanent household characteristics may be measured, such as sanitary
facilities, water, distance to markets, roads, ration shops, household
size, ages, adult educational attainment, and literacy.

%% Here internal variability corresponds directly to stratum size.

“©  The IFPRI/Bangladesh Institute of Development Studies document has a coefficient of
variation for per capita grain consumption of 0.4 for the entire sample.

*' Computed using the simple formula n = (ts/d)? from Cochran (1864). If household means are
used with the same coefficient of varijation, the stratum samples will be slightly smaller if the
average household is thought to consist of two adults and three children who consume an adult
equivalent grain value of 0.66.
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A final, smaller questionnaire would measure community
characteristics, including permanent ones (infrastructure} and those
that change (commodity prices and agricultural wages).

The following sections discuss the variables to be collected and
their measurement. The variables are related to the conceptual
framework and the models to be estimated. A discussion of the overall
survey framework follows.

DETERMINANTS OF PROGRAM PARTICIPATION AND INTENSITY OF USE

The first question raised was the extent of program participation
and its determinants. The variables hypothesized to affect a decision
to participate and the frequency of participation are

. Individual level: education (husband and wife), literacy
(husband and wife), occupations, and ages of household
members;

. Household level: 1andholding, household size, total income

and sources of income, lagged participation, possession of
ration (or Vulnerable Group Development) card, distance to
ration shop, distance to Food for Work and Vulnerable Group
Development sites, and migration status;

. Community Tlevel: grain prices (ration prices and market
prices--subsidy), wages, existence of permanent ration shop,
ration quota {wheat/rice in the quota), regular availability
of ration quantities, infrastructure (permanent grain
market, and access to roads), and recent flooding. For the
nonmonetized channels quotas and composition of relief are
also relevant.

These variables are easily identified and collected, except for
the regular availability of ration quantities. Several earlier studies
mentioned nonavailability as a reason for the frequent nonparticipation.
These questions should be asked of participants: are rations
distributed regularly? and do you sometimes visit a ration shop and find
no grain? Variations of these questions (with more detail, such as how
frequently do you visit a Rural Rationing shop and find no grain?)
should be considered in consultation with Food Planning and Monitoring
Unit personnel,

Probit analysis of these decisions is needed. Participation in
the program (yes/no) would be the dependent variable, with the other
variables, or some subset of them, the independent variables.

Sequential testing is needed to see whether the seasonal regimes are
different or can be explained by dummy variables. Similar sequential
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testing should be conducted for the decisionmaking patterns across the
different villages sampled. Are participation decisions made in similar
ways across varying community and economic characteristics?

The resulting information will provide a profile of users across
project areas. It should indicate which factors significantly affect
the probability of participation. These will include individual and
easily manipulated program characteristics.

Intensity of use of the Rural Rationing and Food for Work programs
can be split into two categories: used intensively or used
sporadically. Then a bivariate probit problem can be set up. In the
first stage the household decides to participate, whereas in the second
stage the household decides to use the programs intensively or
sporadically,

A final issue that can be identified is bias in the distribution
of the Rural Rationing and Vulnerable Group Development cards. This
point has not been addressed in previous studies, so that it may not be
a matter of contention. However, an analysis of who receives cards
(comparing them with people with similar incomes who do not receive
them) is possible. Some thought needs to be put into identifying
possible explanatory variables.

CONSUMPTION, EXPENDITURES, AND LABOR SUPPLY

The first issue that should be addressed is the measurement of
consumption. There is some evidence that measuring expenditures creates
a bias in the resulting estimates of elasticity because wealthier
families have more Teakage from their expenditures than do poorer ones.
Some ofdthis bias is eliminated by explicitly asking the quantities
consumed.

Both expenditures and quantity recall should be measured. To
frame the questions properly, an early visit should be made to each
household, possibly to record household characteristics or decisions
about farm production., Subsequently, the expenditure question can be
framed, "since my last visit, how much have you spent on XXX outside the
ration shops?" The expenditure data should be combined with quantities
consumed from home production and their approximate value. The price
paid per unit can also be solicited. A two-week interval between visits
is appropriate. If the period is longer, a question should be asked
relating to usual purchases of the good in question, for example, "how
often do you usually purchase this commodity?" To measure leakage the
number of meals fed to nonhousehold members over the same timeframe as
the expenditure portion should be asked. Finally, expenditures on all
nonfood goods should be recorded, along with frequency of purchase.
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Twenty-four-hour recall of household consumption by quantity
should be collected. The International Centre for Diarrheal Disease
Research, Bangladesh, can provide guidance on the best recall
methodology (that is, whether weights or quantities are better
remembered). The information solicited should include the source of the
grain in question {Rural Rationing, Vulnerable Group Development, Food
for Work, or home produced). Meals consumed outside the home should
also be covered. If individual consumption is desired (equations 5 and
7), then the instrument should be designed to elicit 24-hour recall of
individual consumption. Considerable detail is needed on qualities
consumed, including grades of rice and other grains consumed. Because
the errors inherent in individual recall are enormous, training of
enumerators and the questionnaire’s design are critical.

Next, a detailed description of participation in the PFDS should
be obtained, including quantities acquired and use of these quantities.
The identity of the person who normally receives the goods should be
solicited. Questions specifically related to ration quotas, Vulnerable
Group Development quotas, and Food for Work quotas {days worked, average
hours per day, and payments received) should be used to gauge the amount
that people draw relative to the official amounts. The reasons for
drawing less than the full quotas should be investigated. These data
will be essential in determining program leakage.

Information on labor and employment, along with hours and wages,
covering the time between visits and the previous month should be
recorded for all economically active members. Information on wives’
employment, including sales of home produced goods, is needed.

Other income sources, such as rent, borrowing, sales of goods, and
remittances from Dhaka and abroad, should be obtained. The Bangladesh
Agricultural Research Council may be able to assist with questions
regarding sources of nonfarm income.

NUTRITION AND HEALTH INFORMATION

Anthropometry (height and weight) should be collected for all
children wunder six years old. In addition, their illness and
immunization history should be recorded, along with the incidence and
severity of diarrhea (the International Centre on Diarrheal Disease
Research, Bangladesh, should be consulted on the design of this part of
the questionnaire)}. Breastfeeding history might be included. During
one survey round the weight and height of all family members should be
recorded. This information, along with data on wages and farm
production, will allow the effects of nutritional status on wages and
productivity to be tested. Information on doctor’s visits and related
expenditures should be recorded for all family members for the past
month and year.
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FARM PROBUCTION AND USE OF INPUTS

This portion of the survey should ask questions relating to the
last major crop season. Use of inputs, including seeds, fertilizer,
fuel, and pump repair costs, hired labor, exchange labor, own-labor, and
all family labor, should be measured, along with land under crops,
including land rented in and rented out (and rental fees/receipts).
Loans received and repaid shoulid be recorded.

Crop yields, as well as quantities sold, quantities paid in kind,
and quantities given away, should be covered. Any losses resulting from
flood damage or cyclones are important.

ADDITIONAL ISSUES

It is recommended that the farm production survey, along with the
household roster be completed dur1ng the first round (which should be
September-October of the year®?). Two weeks later the survey team
would return and complete the consumption, Tlabor supply, and
anthropometry components of the survey. A similar pattern should be
followed during the other two survey rounds.

The survey on market prices should be conducted during both visits
by co]lect1ng the prices of key consumption goods from a local retail
outlet.*

If each survey team has two members and each questionnaire is kept
to an hour, then four teams of two interviewers each can complete the
survey of a village in a week per round. In each two-month interview
period a four-person team can cover four villages. Two four-team squads
and one two-team squad will be needed.

One supervisor per four-person team is important. Thus a minimum
of 23 individuals is needed. If money becomes a constraint, then it is
advisable first to reduce the numbers of households per village and then
the number of villages. Supervision is absolutely necessary to maintain
enumerator quality.

42 In this case the farm production survey would refer to the previous aus paddy and jute

harvests.

4 A 1ist of these goods can be obtained by Tooking at food budget shares in the consumption
data from the Household Expenditure Survey (Bangladesh Bureau of Statistics 1987), i
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FURTHER INFORMATION

Some additional information is needed to meet the data needs. As
currently drawn up, the teams will be conducting the questionnaires for
six months out of the year. The remaining six months are unprogrammed.
Some time could be spent on entering the data, but a substantial portion
would still have time not accounted for. There are three possibilities:

Their time could be spent conducting Targe sample interviews
of occupations and labor use within the study areas. This
information would provide a detailed picture of how
occupation patterns vary seasonally across the design
criteria and as development progresses.

Their time could be spent conducting a national probability
sample to determine the extent of the leakage in the Rural
Rationing, Vulnerable Group Development, and Food for Work
programs and its determinants.

Additional rounds could be added to the current survey.
These rounds would examine consumption, income, and labor
behavior, as well as some small-scale agricultural activity.
A set of additional rounds that almost certainly should be
added would straddle the Food for Work season. In the first
visit anthropometric measurements of all children should be
taken; on the second visit, after the Food for Work Program
ends, anthropometry should once again be measured. The
appropriate questions on consumption, labor, and income
would also be asked. It is recommended that free enumerator
time be used for the third option.

A number of additional issues have not been fully developed in
putting this document together:

Gender of the respondent--should one questionnaire be
designed for men and another for women?

Timing--when will men be home to answer questions?

Ages of children--a 1ot of time should be spent discovering
how best to elicit accurate responses.

Intrafamily allocation of nutrients--these can be examined
closely using the IFPRI/BIDS Food for Work data base.

Food for Work--the survey rounds have to be timed correctly
to measure income from this program.
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. Questionnaire design--the IFPRI/Pakistan instrument seems
very well designed.

. Supervision, transport, and legistics.

. Location of actual areas--there will be two Rural Rationing

shops in every union, so that the study can be located in
any area where the other criteria are met.

SUPPLEMENTARY ANALYSES

The large number of household surveys conducted in Bangladesh in
the past afford a unique opportunity to confirm the results of this
survey in different areas and different times. The ability to use
alternative studies depends on the availability/compatibility of the
dependent and independent variables, the timing of the data collection
{do the seasonal periods correspond?), data quality, and the willingness
of the proprietor of the data to allow supplementary analysis. Two data
sets are recommended for supplementary analysis: the IFPRI/Bangladesh
Institute of Development Studies (BIDS) study of the Food for Work
program and the Currey data from Chilmari.

The IFPRI/BIDS Food for Work Study

Both the short- and Tong-run versions were described in detail in
the section on the literature review. The short-run data base can be
used to estimate calorie and food (wheat and rice) consumption at the
household Tevel as a function of income, demographic characteristics,
and the contribution of the PFDS to income. Price data from a secondary
source should be incorporated. Careful attention should be paid during
estimation to the endogeneity of the decision to participate in the Food
for Work Program. - 0.H. Chowdhury at the BIDS has expressed an interest
in being involved in the further analysis of these data; he is
particularly interested in examining the effects of improvements in
household sanitation on nutritional status.

Chowdhury also expressed interest in revisiting the villages in
question to see what effect the seven years of infrastructure has had.
It might be possible to conduct a scaled-down version of the earlier
study, which looked exclusively at sources of income and employment,
participation in the Rural Rationing Program, and nutritional status
(anthropometry}.

The long-run data base can be exploited to estimate individual
nutrients and anthropometry-dependent equations. If individual
consumption is not measured during the field study, this step will
provide a 1ink between household and individual consumption.
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Endogeneity should be carefully controlled for. Shubh Kumar at IFPRI is
the contact person for this purpose.

Bangladesh Aqricultural Research Council/Winrock Data

These data are derived from an ongoing intensive household survey
of Chilmari, Rangpur Division, in northern Bangladesh. The village is
located at the confluence of the Tista and Bramaputra rivers and is one
of the most disaster-prone areas in the world. Currently 168 households
are being surveyed twice weekly. The data series extends back four
years, with the first year containing a sample of 30 households.

The variables collected include employment (hours, wages, and form
of remuneration) for all economically active members; income and credit
(including detailed farm production and input information, and credit
sources); and food transfers (from the PFDS). Detailed household
consumption data, based on a half week recall, along with visitors’
meals and when members ate away from home are all available. Individual
health and morbidity are included. Household characteristics and
community level information such as market prices are also available.

These data could be used to estimate the effects of income and
participation in the PFDS, including the Vulnerable Group Development,
Gratuitous Relief, and Food for Work programs, on food and nutrient
consumption at the household level. Shares of PFDS income in total
household income in any seasonal period are readily available from this
data base.

Bruce Currey, project manager, indicated that retrospective
analysis of this data is possible. He indicated that, prospectively, he
would 1ike to add an anthropometry component to the data collection and
needs help doing so. Discussions with him could lead to IFPRI’s
analyzing his past data or contracting for someone to do so, and at the
same time provide support for anthropometry. If IFPRI were willing to
provide technical and some financial support, use of the data base might
be arranged,

These three sources of data can be exploited independently of the
field study. Pursuit of these analyses will require varying degrees of
supervision or collaboration. Quality control and standard diagnostics

are necessary.
The output of these collaborative projects should be tables of the

. following types:

. Share of the PFDS in total household income for PFDS
participants, by season, for each study.

. Share of total household food expenditures.
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. Elasticity of the calorie intake by households with respect
to income. Is PFDS income treated differently? Standard
functional form and independent variabies should be
encouraged.

. Individual calorie elasticities for each study where
available. [Is PFDS income treated differently?

. Income and PFDS coefficients for anthropometry-dependent
equations, for each study where available.

Other Data Sets

Because of the large number of studies of Bangladesh, there are
numerous data sets that might, on the surface, seem appealing. The
following sets were examined and rejected:

» Bangladesh Rural Action Committee’s data set is not
suggested for the supplementary analysis. Although large,
with some 2,000 households, it contains no measurement of
income, insufficient detail on household consumption, and
incomplete market prices.

N World Food Programme’s studies of the Food for Work and
Vulnerable Groups Development programs provide very little
information on income.

. Save the Children (United States) data set supported a
detailed control group study of women’s empowerment. It
does not have any details on income, and the income data are
from the 1986 census; the nutrition data are current.

. Helen Keller International data set has a Targe sample and
offers good health and nutrition data, but contains very
little socioeconomic data relating to sources of income.

SUMMARY

A comprehensive field survey methodology is proposed here to
investigate the 1inks between food policy, household production,
consumption, and labor supply issues. The study would focus on the
determinants of participation in the PFDS and the effects of the PFDS on
consumption and, ultimately, on child nutrition. Questions relating to
the optimal placement of PFDS services, the effects of varying the
composition of PFDS foods, whether grain transfers are more effective
than income transfers in increasing nutritional status, and effects on
seasonality will be addressed. Estimates of program leakages will be
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made by comparing implied quotas, Vulnerable Group Development rations,
and Food for Work wages with the official program numbers.

There is an inherent conflict in the goals of the IFPRI study, as
noted. If national representativeness is desired, then a focus on
specific programs and their impact cannot be achieved within a
reasonable sample size. Thus the first stage of the sampling involves
selection of a stratification based on the key conditions of program
effectiveness. However, national representativeness is lost in the
process. The comparisons between published and actual Vulnerable Group
Development, Food for Work, and Rural Rationing rations will not be
representative of the nation as a whole. However, these types of
comparisons have already been made for the first two programs, and an
additional study is proposed to evaluate the administration of Rural
Rationing.

An additional choice has to be made regarding the measurement of
intrahousehold distribution patterns. Although it is clear they are
important determinants of nutritional status, measurement is expensive
and fraught with errors. Part of the problem can be addressed by
measuring individual nutritional status. However, a choice has to be
made whether to collect data on individual consumption of nutrients or
not.



6. CONCLUSIONS

This paper provides a review of a number of studies of PFDS
effectiveness and nutritional status in Bangladesh. It then outlines a
plan of work for the IFPRI consumption/nutrition study in.Bangladesh.
A key part of the work plan is a field study, discussed in detail in
Chapter 5.

Chapter 3 showed that nutritional status is generally very poor,
especially in rural Bangladesh. Since malnutrition is so closely linked
to poverty and inadequate food consumption, the PFDS can be an important
means of addressing the problem. Several of the PFDS programs were
designed expressly to improve nutritional status among vulnerable
groups. These channels have been studied in detail and have been shown
to be poorly administered and very leaky. Further, no study has
conclusively found a 1ink between program participation and improved
nutritional status.

The IFPRI study is designed to investigate these links. Chapter
4 presents the work plan for the IFPRI project. It shows that the goal
of monitoring nutritional status using economic variables that are
readily collected and available in Dhaka can have only limited success.
Participation in an intensive household monitoring project is advocated.

Chapter 5 outlines a field study designed to investigate the
linkages between participation in the PFDS program and improved
consumption and nutritional status. Additional analyses of other data
sets are proposed and described in detail.
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