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EXECUTIVE SUMMARY
 

This manual is intended to be of assistance in early
identification of potential food shortages and in quantifying the
projected food deficit for 
individual countries. 
 It is designed
to aid in-country analysts in 
 performing these calculations
before 
 food aid needs occur, usually well before the crops 
 are
harvested. 
 For this purpose, the manual does the following:
 

lists 
 some of the indicators that 
can be monitored to
provide early warning of food supply 
 shortages and
discusses the kind of information these indicators can
 
provide;
 

defines some 
 of the variables necessary for the 
 food
deficit equations so that analysts within a single

organization and across organizations can be consistent
 
among themselves; 
 or, if one organization chooses an
alternative definition, 
 the reason for different food
 
deficit figures will be clear;
 

goes through each necessary step for doing a food

deficit assessment 
 to help the analyst who actually
makes che 
 food gap estimate to be consistent and

complete, and to avoid double counting;
 

offers some 
insights for making estimates of variables
when there are no data available, or when the data are
 
of poor quality;
 

provides 
 some of the coefficients, conversion factors
 
and technical equations necessary to perform the
calculations involved in making a food gap estimate.
 

The food deficit assessment process 
 is very resource
intensive and 
must be done before potential problem situations
develop into crises. To reduce the expense and improve the
timeliness of estimates, a set of indicators 
can be monitored for
early 
warning of food supply shortages. Indicators can 
suggest
the magnitude of a potential problem and aid 
 in defining its
location. 
 Examples of indicators include crop prices, livestock

sales and remote sensing images, among others.
 

Indicators 
 that suggest a food shortfall should trigger 
a
more 
 complete data collection effort for 
 improving information
about the situation. This 
 effort should concentrate on the
variables necessary for making the food deficit 
estimate. The
four critical variables are: 
 total food needs, net domestic
production, net 
change in stocks, and net imports. Each variable
is discussed in a separate section of the manual.
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The manual recognizes the data constraints under which most
 
analysts will have to operate. To use this methodology the
 
collection of primary data is not required. There is some
 
discussion of small surveys and use of area sample frames, but
 
the intent of the manual is to make the best possible use of
 
existing data series.
 

For each variable required in the food balance sheet, a
 
variety of estimation techniques are presented. There is first a
 
discussion of the methods to use if all relevant data are
 
available, although these techniques may be impossible to apply
 
in many countries. Then, for those countries where data
 
constraints do not permit application of the ideal appoach, less
 
data-intensive estimation techniques and methods to make
 
inferences are provided.
 

Since the importance of each variable in the food balance
 
sheet varies between countries, as does the availability of
 
existing data, it is not possible to write a generic manual that
 
can be used in every country. As a consequence, the manual
 
discusses each variable in a fair degree of depth. An analyst
 
using the manual would not be expected to apply the methodology
 
for every section from start to finish. Indeed, analysts should
 
skim the manual, looking for techniques that are appropriate,
 
given the available data in the country.
 

CALCULATING TOTAL FOOD NEEDS
 

1. 	 Defining Food--Most food deficit assessments look only at
 
grain balances. In some countries, however, other non
grain foods may be significant in the national diet.
 
If these are not included, the food deficit may be
 
over- or under-estimated. In such countries, it may
 
be possible to improve the needs assessments if the
 
several of the other most important foods are added
 
into the equation.
 

2. 	 Defining Need--Estimates of Total Food Needs can be made on
 
the basis of historical consumption patterns. Usually
 
an average of food consumption in the past five years
 
is adjusted for increases in population. Sometimes,
 
these "Status Quo" estimates can be improved if they
 
are adjusted to meet minimum nutritional standards for
 
chronically nalnourished groups, or to reflect the
 
response of the population to changes in food prices
 
and incomes in the current year.
 

3. Total Food Needs
 

If historical household survey data are available, they may
 
give an indication of average consumption per person (in
 
kilograms of grain or total calories). :These can be multiplied
 
by estimates of the current population to obtain total food needs
 
directly.
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More likely, however, such survey data will not be
available. 
 Instead, total food consumption can be estimated by
averaging consumption data from the last several years 
 (perhaps
five). Total consumption may need to be calculated in 
 turn by
adding 
up all of the food that was available for consumption in
each 
year. Total available Eood can be computed by adding 
net
domestic production plus the net 
change in stocks plus net food
imports plus total food aid for each year.
 

The average of the total consumption figures for the past
five years can 
 then be adjusted for population increases 
 to
obtain total food needs for the current year.
 

CALCULATING NET DOMESTIC PRODUCTION
 

Net domestic production is 
 equal to total domestic
production less the quantities used for seed and feed, 
 and the
amount of production that goes to waste. 
 If data to make these
adjustments are not available, 
 FAO coefficients for each country

are provided in the appendices to the manual.
 

To obtain total production figures in a timely fashion,
is frequently necessary to make forecasts before 
it
 

crops are
harvested. Post-harvest estimates, however, 
 can sometimes be
just as 
 useful and may be easier to calculate. Both of these
techniques can be implemented to attain vario,,s degrees of
accuracy. The better the information desired, how'ever, 
the more
 resources the procedure usually requires. 
 This section discusses

both techniques to assess 
total crop production.
 

1. The Area/Yield Method
 

There are two ways 
to makp area and yield estimates before
 
harvest.
 

a. 
 Actually undertake direct observation of the plants via
field surveys 
(for both area and yield estimates), or
via satellite images (for yield); 
or obtain informatii)n

from other institutions or analysts that have made such
 
observations;
 

b. Infer values for 
area and yield from other information

known to affect these variables in systematic ways.
 

There are a variety of techniques to makes estimates of
cultivated area 
and crop yields 
on the basis of observation.
Each technique requires differeiit levels of resources and renders
different levels of accuracy in the estimates. Several of these
techniques are presented briefly in 
 the appendices, but the
discussion is primarily intended to help the analyst assess

quality of survey data received from other: sources. 

the
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If data on variables known to affect yield 
 are 	 available,
and 	 their relationship with yield is 
known, this may be a 
more
practical, 
 if less precise, approach. These variables include
factors such weather
as 
 (rainfall, temperature), inputs
(fertilizer, 
etc.) and others (infrastructure, 
plant disease,
 
war, 	etc.).
 

2. 	 The Post-Harvest Method
 

A second method to calculate total domestic production is to
 
collect data after harvest. This method requires data for:
 

a. 
 on-farm retention (stocks plus consumption);

b. 	 local sales, to private traders or 
other households;
 
c. sales to government marketing boards.
 

Data on sales to government marketing boards 
 are 	 usually
available; however, 
this 	quantity may be only a small percentage
of total production. Ideally, data 
on local sales and on-farm
retention 
 would be collected from field surveys. 
 If such data
are 	 not available, however, 
 it may be possible to obtain
information 
on 
 the share of total production marketed through
official cnannels. Then 
 the figures for sales to government
marketing boards 
 can 	 be extrapolated to calculate 
 total
production. 
 This kind of extrapolation should be used
cautiously, however, 
 as 
 the share of total production sold
government marketing boards 	
to
 

can be extremely volatile.
 

3. 	 Milling Extraction Rates
 

To convert domestic production estimateF 
into 	quantities of
food 
available for consumption, they must be multiplied by their
milling extraction rates. 
 The 	rates for most major commodities
 
are presented in Appendix 4.
 

NET CHANGE IN STOCKS
 

To obtain the 
 amount of food actually available
consumption ini the current year, the level 	
for
 

of stocks must be
added to net domestic production. Stocks include food
inventories held 
 by the government, private grain 
marketing
boards, small traders and farmers, Data 
are 	rarely published for
most of these stocks, but 
 other information 
 may 	provide

indicators of storage behavior.
 

NET 	FOOD IMPORTS (Imports minus Exports)
 

When a country experiences a decline 
 in domestic food
production, 
 its 	 need for food imports: can be expected to
increase. 
 At the same 
time 	there is an increase in the need for
imports, a country's ability 
to pay for these imports may also
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decline. 
 This is particularly true if agricultural products make
 up an important share of the country's exports. 
 In years of poor
rainfall, the production of these cash crops is likely to drop at

the same time that food production is falling. Thus a food needs
assessment must also examine the current export situation. 
 This
requires estimating the value of expected cash crop production at
the same time 
 the volume of food crop production is being

estimated.
 

Section 6 
provides the equations for calculating the
quantity of 
 food that a country will be able 
to import in the
current year. These equations are primarily based 
 on the
country's foreign 
 exchange position, given its reserves,
potential export earnings, 
 other critical imports, and import
prices for food. 
 For CFA franc countries whose level of imports

are not completely constrained by their foriegn 
 exchange

holdings, alternative methods of estimation 
are presented.
 

THE FOOD DEFICIT
 

Once values have been assigned to each of the 
 above
variables, calculating the 
food deficit is very straightforward.

It may be useful for programming purposes to 
break this estimate
 out into its emergency versus non-emergency components 
 or for
distributional purposes into regional deficits. 
 These issues are
 
discussed in Section 7.
 

On the basis of these estimates, the government and 
 the
donors can decide what measures 
should be taken to reduce or
eliminate the food deficit. Clearly food aid is 
one important
mechnanism for doing this. 
 There is no prescribed formula for
determining how much of the deficit should be reduced using

aid, or, of that amount, how 

food
 
much should be provided by


individual donors.
 

To assist in reducing the non-emergency part of the deficit,
the United States PL 480 program can provide food aid under 
 its
Titles I and III concessional sales programs and under Title 
 II
grant 
and donation programs (e.g., maternal/child health, 
 food
for work and school feeding). The Title II program can also be
used to address emergency food deficit 
 in urgent and
 
extraordinary situations.
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1. INTRODUCTION
 

1.1 Purpose of the Manual
 

This manual is 
 intended to be of assistance in early
identification of potential food shortages and 
 in quantifying
projected food deficits for individual countries. It is designed
to aid in-country analysts before food aid needs occur, 
 usually
well before 
 the crops are harvested. 
 For this purpose, the
manual does the following:
 

discusses 
some of the indicators that can 
be monitored
 
to provide early warning of food supply shortages;
 

defines the variables in 
the food deficit equations so
that analysts and organizations can be consistent with
each other -- or if an 
 alternative definition is
chosen, the 
reason for different food deficit 
 figures

will be clear;
 

goes methodically through each necessary step for 
doing

a food deficit assessment help the
to analyst
consistent and complete, and to avoid 

be
 
double counting;
 

-- - offers some insights for making estimates of variables
when there are 
no data available, or 
when the data are
 
of poor quality;
 

it provides 
 some of the coefficients, 
 conversion

factors and technical equations required 
to perform the
calculations involved in making a food gap estimate.
 

1.2 Definition of 
the Food Deficit
 

To estimate a food deficit, 
 the definition of the 
 concept
must be clear. 
 Despite considerable differences among analysts
and institutions 
 in the definition of 
some of the variables
involved, the 
 food 
 gap can be defined from an 
 accounting
perspective in 
a rather straightforward manner. 
 The deficit is
equal to: total food needs less the food 
 that is available
through either local production, stocks or
 
imports.
 

Specifically:
= oo I 
 I mo
 
Foodct Tot
Deficit Net Net Chang-el _- Net
Food Domestic 
 - in - Imports 

- -Needs f __Production -Stocks  s
_ 
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Alternatively, this food deficit equation can be 
 expressed
 
as a total food needs equation:
 

Total Net + et Change - Net I Foo 
Food = Domestic + in + Imports Defict+ 
Needs Production Stocks

1.3 Organization of the Manual
 

To identify potential food shortages before they occur, 
 it
 
is useful 
to develop a set of early warning indicators for each
 
country. Thece indicators can be monitored continuously to
 
inform analysts of the magnitude and location of food supply

problems. Section 2 of this manual discusses the use such
of 

indicators.
 

Once it is determined that there is a potential food
 
shortage somewhere in the country, estimates of the actual food
 
deficit can then be made.
 

Sections 3 - 7 lay out guidelines for estimating each
 
variable required 
in the food deficit equation. The determinants
 
of each variable are discussed, as well as data requirements and

procedures for estimation. Section 3 of the manual 
covers Total
 
Food Needs, Section 4 covers Net Domestic Production, Section 5
 
covers Net Change in Stocks, Section 6 covers Net Imports, and
 
Section 7 covers the Food 
 Deficit. Operational concerns,

coefficients, conversion factors and technical equations are
 
contained in Appendices.
 

1.4 Data
 

In most countries which experience food deficits, data -
good data in particular -- are very scarce. Frequently

inferences have 
to be made from whatever information exists, even
 
when it is incomplete or potentially inaccurate. This manual
 
recognizes the data and information constraints under which most
 
estimates have to be made.
 

Throughout this manual, 
 the most appropriate data to use in
 
calculating the value of a variable 
are first discussed. Backup

techniques are then provided for the circumstances when the most
 
appropriate data are not available. Finally, methods are
 
presented 
 to infer the value of a variable from other relevant
 
information.
 

The methodology presented in this manual does not 
 require

the collection of primary data. 
 There is some discussion of
 
small surveys and use of area sample frames, but they are not the
 
focus of attention. None of this is 
to say that primary data
 
collection is an inappropriate response to the problem of 
 data
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scarcity. 
 The intent of this manual, however, is to lay out an
approach for 
 making the best possible use of data 
 that are
already available in capital cities and in the field. 
 There are
also a variety of data series generated abroad that may be of 
use

in performing food gap analysis.
 

2. 
 EARLY WARNING INDICATORS
 

One strategy 
 to reduce the expense and improve
timeliness of the food deficit assessments is 
the
 

to develop a set of
indicators that can 
 be monitored for early warning of 
 a food
shortage. The indicators 
 can be used to determine whether a
problem is developing, to 
provide insights into the magnitude of
the problem, and to aid in defining its location.
 

Ideally, early warning indicators should have the following

characteristics:
 

they should be affected in systematic ways by different
 
levels of crop production;
 

they should 
 be more easily observable -- and,

therefore, less costly to collect 
-- than actual levels
 
of crop production;
 

they should be available on a more timely basis than
 
data on production levels (e.g., 
before harvest).
 

Certain values 
 of the indicators 
can be established as
thresholds for defining 
potential problem situations. 
 The
thresholds 
 can serve as 
triggering mechanisms for collection 
 of
 more comprehensive data on 
crop conditions.
 

The variables to use as indicators in a given country will
depend on the data that 
are available and the 
 nature of the
relationships between 
crop production the
and variables
question. 
 There are a few basic variables, however, that 
in
 

can be
effective 
 indicators in most countries. Examples include crop
prices, distress sales of livestock, and remote sensing images.
Each of these variables, as well as 
other potential indicators,

is discussed below.
 

2.1 Prices
 

One method to 
get a quick and easy grasp of the current
production situation is 
to focus on 
the prices, particularly the

changes in prices, of local commodities.
 

For non-traded, domestically produced crops, 
 prices are
usually 
at their lowest point immediately after harvest. They
then rise gradually over 
the year to reflect the storage and

interest costs of holding stocks.
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Food prices that are considered "high" may be 
 an indicator
that a problem exists. Nevertheless, complementary information
 on the direction in which prices are changing is 
 necessary to
determine whether the situation is improving or 
 deteriorating.
Food prices that are rising more 
rapidly than in similar periods
in the past or more rapidly than prices in other 
 regions, may
indicate that 
a food shortage is developing.
 

To use prices as an 
indicator of the current crop situation,
the analyst should consider the following questions:
 

Are food prices higher or rising faster than would 
 be
 
expected under current circumstances?
 

If so, why is this'the case?
 

The relevant issues 
to consider in answering these questions
 
are discussed below,
 

2.1.1 Are food prices higher or rising faster than 
expected? 

To answer 
following data: 

this question, the analyst needs the 

-- price series 

-- for each Eood crop; 

-- for non-food items; 

for each important marketing region 
 of the 
country; 

-- for the current year; 

for some number of previous years
 
(e.g., five).
 

Each 
price series should include data on different periods
of the same year. Monthly values are 
probably sufficient. The
comparisons that 
can 
then be made include the following:
 

the change in prices of a 
 given commodity in any
current time period (e.g., the last 
 two months)

compared to the same 
time period in previous years;*
 

the 
 actual price of a given commodity compared to 
 the
price of the same 
commodity at the 
same point in time
 
in previous years;*
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the change in prices of a given commodity in one region

in any current time period compared to the change in
 
pcices of the same commodity in the same time period in
 
a different region;
 

the actual price o' a given commodity compared to the
 
price of the same commodity in some other region.
 

Appendix 12 provides the equations to perform all of these
 
comparisons.
 

2.1.2 Why are food prices higher or 
rising more rapidly than
 
expected?
 

Once it has been detecmined that crices are higher 
 or
rising more rapidly than expected, 
 an effort should be made to
 
ascertain whether or not shortfalls in domestic production 
are
responsible for this situation. Prices reflect a myriad 
 of

factors, any of which could be the cause of 
the high or rising

price.
 

The analyst should consider the following issues before

concluding that high or 
rapidly rising prices indicate a domestic
 
crop shortfall.
 

if 
the country imports food, fluctuations in prices may

be more an indication of changed circumstances in the
 
country of origin or 
in world markets in general, than
 
of changes in the level of local production;**
 

commodity 
prices may be fixed by the government and an
 
increase 
 may simply reflect a change in official
 
prices.
 

The analyst can examine these factors see
to if they may be

responsible for unexpectedly high or rising prices. If neither

of Lhese other factors have changed, then high or rising prices
may be an indication of a domestic crop shortfall. 
 Further, the

higher the price or the faster it 
is rising, the more severe the
 
problem is likely to be.
 

* Before this can be done the affect of any general inflation
 
within the economy must be removed.
 

** The effect on the food deficit of changes in the prices of
 
imports is included in the discussion of imports.
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2.1.3 A Caution about Prices
 

A word 
of caution pertains to this discussion. The
 
fact that prices are not "high" or rising does not necessarily

mean that domestic production has not declined. 
Crop shortages

tend to put upward pressure on prices, 
 but they can also cause
 
consumer incomes to fail, leading to a decline in 
 effective
 
demand. This has 
the effect of exerting a downward pressure on
 
prices. As a consequence, a decline in domestic production may

be associated with only a relatively small increase in 
 observed
 
food prices.
 

2.2 Distress Sales of Livestock
 

Distress sales of livestock, like prices, can be used as an
 
indicator of a decline in domestic crop 
production. Farmers
 
frequently accumulate their wealth in livestock 
 holdings. In
 
years of poor production, they often sell 
some or all of their
 
animals for cash income. Information about increases in animals
 
for sale at livestock markets or about falling prices for animals
 
can suggest 
that crop production has dropped significantly in the
 
affected region.
 

2.3 Remote Sensinq
 

Remote 
 sensing involves the collection of information about
 
phenomena on or near 
the earth's surface with a remote recording

device. Unmanned satellites have scanners aboard such as the
 
Landsat MSS (multispectral sensor) and the NOAA 
AVHRR (the

National Atmospheric and Oceanic Administration's Advanced Very

High Resolution Radiodometer). The principle behind the 
scanners
 
is that emitted and reflected radiance from surfaces the
on 

earth, including crops, can be imaged. The scanners assess the
 
amount of energy being reflected or radiated. Information on the

level of this energy is translated into numerical values that are
 
radioed to receiving stations on earth. The numerical values are
 
then processed to make pictures for 
use in the usual form of
 
interpretation.
 

Landsat and AVHRR images can be observed over the course of
 
a growing 
 season and compared with previous years to identify
 
area, that are especially "brown" relative to 
 what would be
 
expected for their location at a given time of year. This
"browning" can suggest local drought 
 problems, pest attacks,

plant disease or other causes of 
reduced production. Thus, the

images can be used to delineate areas 
that should be studied more
 
intensively with local field surveys for 
more accurate monitoring
 
of the problem.
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2.4 Other Indicators
 

Other possible early warning indicators include such
 
variables as: increased sales or 
decreased domestic procurements
 
by national grain marketing agencies; stockholdings, at all
 
points along the marketing chain, below their usual levels for 
a
 
particular time of year; increases in the length of queues at
 
food shops; movements of food from urban to rural areas; and
 
migration of populations out of agricultural areas. Analysts in
 
a 
given country may be able to suggest other variables that can
 
serve as effective early warning indicators for their country.
 

3. CALCULATING TOTAL FOOD NEEDS
 

The first variable that must be calculated to estimate a
 
food deficit is Total Food Needs. There are two components of
 
this variable that must bt defined before this can be done,
 
"food" and "need."
 

3.1 Defining "Food"
 

In many countries, "food" consumption is defined as "grain"
 
consumption. Certainly this is the easiest approach and,

frequently, when grain is the most important element in the
 
national diet, little accuracy is lost with this substitution.
 

3.1.1 Problem
 

In some countries, non-grain food items such as
 
tubers, pulses, oil, milk, eggs and meat may contribute
 
significantly to total caloric intake. Looking only at grain

consumption may indicate little about total nutritional status in
 
such cases. Two examples illustrate the danger of substituting
 
grain for total food.
 

Suppose there is a serious drought. If the
 
drought destroys the grain crop but farmers are
 
able to increase their cassava harvest, a food gap
 
calculation based only on grain consumption would
 
overestimate the aggregate food deficit.
 

Suppose on the other hand, that the drought causes
 
the production of important food items such 
as
 
milk, pulses and vegetables to fall at the same
 
time grain output is declining. In this case, a
 
food gap calculation based only on grain
 
consumption would underestimate the aggregate food
 
deficit.
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Another implication of restricting the analysis grain
consumption 
 is that the food gap for one segment of the
population may 
appear larger or smaller than 
 that of another
segment of the population simply because each segment

traditionally consumes different foods. 
 In fact, the food gap
experienced 
 by the group that traditionally consumes a low share
of cereals will be underestimated. The following example

illustrates this point.
 

A hypothetical country has 
two distinct population groups,
one that is composed of sedentary farmers 
 and one that is

composed of pastoralists.
 

On average, farmers' consumption is:
 

+ 150 kgs/year of cereals 
 -

(or approximately .41 kgs/day) 
 + 1200 calories/day

Meat and vegetables 
 + 300 calories/day
Total 
 1500 calories/day
 

The pastoralists consume:
 

+ 55 kgs/year of cereals
 
(or approximately .15 kgs/day) + 
 450 calories/day

Milk and meat 
 + 1050 calories/day
Total 
 1500 calories/day
 

An 
 analysis that focused exclusively on grain would show
that farmers' "needs" are 
150 kgs/year while herders 
"needs" are
 
only 55 kgs/year.
 

Suppose 
 that in a random drought year the production of all
products, including milk, 
 meat and vegetables, declines equally
(e.g., by 40%). 
 Herders' caloric consumption is reduced by
exactly the same amount as 
farmers' caloric consumption if total
 
calories are 
taken into account.
 

Farmers:
 

Cereals 
 1200 - (.40 x 1200) = 720 calories/day

Meat, vegetables 300 - (.40 
x 300) = 180 calories/day

Total 
 900 calories/day
 

Pastoralists:
 

Cereals 
 450 - (.40 x 450) = 270 calories/day

Milk and meat 1050 - (.40 x 1050) = 630 calories/day

Total 
 900 calories/day
 

8
 



Both groups have a caloric deficit of 600 calories/day (1500
- 900) based on an analysis of all types of 
 food consumption.
Looking 
only at grain, however, 
 would show farmers to have 
 a
deficit 	 of 480 calcries/day 
 or roughly 60 kgs/year while
pastoralists 
would have a deficit of 180 calories/day or roughly
22.5 kgs/year, when in fact, 
the food 	deficits for 
the two groups

are identical.
 

3.1.2 
 Ideal Solution
 

Food deficit estimates will obviously
conceptually sound 	 be more
if all major food items 
 consumed 	 in
country 	 the
are included in the analysis. 
 One way to do this is to
convert 
all food 	 to 
a "grain 	equivalent" based on 
 calories
nutritional value. This 	 or
requires 	information not 
 only about
total food consumption, 
but also 	about the caloric or nutritive
value of 	every food item. 
TIese kind of data may be difficult or
costly 
 to obtain. Moreover, if other 
 foods are not that
important 	in the national diet, 
 the extra 	effort to collect and
analyze 
 the information may not be worth the improvement 
in the
estimates 	it produces.
 

3.1.3 	 Recommended Approach
 

The best approach to use depends on 
the country being

analyzed.
 

If grain 	is by and large the most significant component
of food 	consumption, converting other foods to 
 their
grain equivalent may not 
be worth 	the 
 extra effort.
Nonetheless, 
 the analyst should consider whether
consumption of 
these other foods increases or decreases
in years of grain shortfall and 
try to make adjustments
to per capita food consumption estimates accordingly.
 

If non-grain food items 
are significant in 
the national
diet, particularly if there are only a few 
 important
ones, 
 it may be useful to make conversions to 
a common
denominator 
 such as calories or 
 grams of protein.
Appendix 15 presents 
a step-by-step approach 
and
Appendix 	 1 provides the FAO 
 conversion factors, by
commodity and by country, to make the calculations.
 

The use of calories as a common denominator becomes less and
less 
 satisfactory the more nutritionally diverse are
different food items consumed in the 	
the
 

country, 	 and 
 the
substitutability there is among them. 	
less
 

Caution 	 should be
exercised 
 if the vast majority of the calories consumed
certain 	 by
population groups are derived from foodstuffs that
nutritionally quite different from cereal drains. 	
are
 

If this is the
case, consideration can 
 be given 	to calculating separate
gaps by 	 broad categories food

(e.g., a 	food deficit for cereal
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grains, 
 a food deficit for milk and milk products, a food defict
 
for edible oils, etc.).
 

It is very difficult to estimate average consumption of

livestock products, particularly milk, 
 and it is very unlikely

that the analyst will be able to obtain information on how this

consumption declines in a drought year. 
 Nonetheless, the analyst

should be aware that such information could make a big difference
 .n the bottom line of a food gap analysis and the extent to which
 
any insights on these values 
can incorporated, the better the
 
estimates will be.
 

3.2 Defining "Need"
 

As alluded to above, the definition of the total food
"needs" of a country 
differs widely among analysts and
 
institutions. 
 Three possibl4 definitions are:
 

the total food consumption of some previous time
 
Feriod (usually, an average of the past four or 
 five

years), 
 adjusted for the increase in population since
 
that time, called the "Status Quo" definition;
 

subsistence standards or 
minimum recommended caloric
 
intakes multiplied by the current population of the
 
country (examples of some of the FAO standards 
 are
 
presented in Appendices 2 and 3);
 

"demand," or the willingness to buy food, based on
 
consumers' response to changes in their 
incomes and in
 
food prices.
 

Organizations that publish 
 food deficit figures most
frequently use either the Status Quo or 
the subsistence standard

definition of food needs. 
 Different definitions can yield widely

divergent results in their final estimates of a food deficit.
 

The approach suggested here is to calculate total food needs

for the current year according to the Status Quo definition and

then to adjust these 
 figures if other considerations are
important in 
 the country being analyzed. The methodology to

apply this approach is described below.
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3.3 	 Total Food Needs
 

What 	follows is 
a step by step approach to:
 

calculate total food consumption needs for the 
 current
 
year according to 
the Status Quo definition by:
 

calculating total 
 food 	consumption for 
 previous
 
years; and
 

adjusting 
 these figures to 	 in
reflect increases 

the population;
 

make other adjustments to the "Status Quo" calculation,
 
if called for, by:
 

examining for price and income effects;
 

taking targeting concerns 
into 	account;
 

3.3.1 Calculating Food 
 Needs According the
to Status Quo

Definiticn
 

Tc calculate total 
food 	needs according to 
the 	 "Status
Quo" 	defin:Lion, 
 an historical average of per capita consumption
is estima'.ed and then multiplied by current population.
 

3.3.1.1 Calculating Historical Averages of Consumption
 

--	 Selecting a Base Period
 

The first step is
historical average. 	
to select a base period for the
The previous four 
or five years is the time
frame mcst commonly used in 
this 	kind of analysis, but a 
 longer
period 
could be chosen. The disadvantage 
of a short period
is that it may not be 
representative (e.g., 
 if there has been a
recent drought or 
a series of bumper crops). On the other hand,
the 	 advantage of a short period is 
that 	recent structural trends
will be reflected. In general, four five years is
or 
 usually
sufficient 
 unless the analyst knows that 
this 	time period was
significantly different 
 from normal. If this is the case,
additional years can 
be added to 
the base period.
 

-- The 
 Equations and Data Requirements
 

Historical data 
on total national food consumption
are 	 rarely available. 
 It is usually necessary to estimate
consumption 
 by summing its constituent parts. Total 
 national
consumption is 
equal 
to domestic production, less 
the quantities
destined for seed, 
 feed 	and waste, all multiplied by the milling
extraction rate, 
 less the 
 net 	 change in stocks, plus
commercial 
 grain imports and food aid 	
net
 

(see 	the equation below).
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http:estima'.ed


Each of 
 these variables must be compiled for every year in 
 the
base period. 
The data in question are historical data for
estimating 
 the average total food consumption in previous years.
Methods for estimating the same variables for the year
current
will be discussed in later 
sections of the manual.
 

For Each Year in the Base Period
 

S-atus Quo-- Total - I Seed I-Milling-I
 

Consumption Domestic 
 Fed Etraction
 
Production 
 Rate
 

iet Change I--Net- ITotal I 

in Stocks 
 + Food + FOod 
_ I- Imports 
 - Aid 

Estimating Values 
 for the Variables 
 in the
 
Equation
 

Total Domestic Production: Historical data 
on
domestic production can 
 be obtained in several 
 ways. For
 
example:
 

estimate 
 the area that was under production in

each year of the 
base period and multiply by 
 an

estimate of yield for 
the same year;
 

use estimates 
 of marketed production (both 
 to
official marketing agencies and local sales) 
 and

add estimates of on-farm 
retention (consumption
 
plus stocks).
 

The relative merits of 
 each method depend on the data
available in 
a given country. It 
is usually extremely difficult,
however, to 
 obtain reliable estimates of on-farm retention and
locally marketed production, particularly if "parallel" marketing
channels were 
 significant either 
 domestically 
 or across
 
international borders.
 

Seed: It is important to
estimates by the amount of the crop 
reduce gross production


that was saved to use as
seed. Estimates of these quantities may be available in
country. If Appendix
not, 
 1 provides FAO averages for
1979-1981. 
 The FAO 
data are absolute quantities of grain
saved as seed. 
 They can be extrapolated tb 
 make estimates for
the years included in 
the base period.
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The extrapolations 
can 
be done in several ways. many
In
countries, it may be sufficient simply to calculate the amount of
seed 
 saved as a share of total production. This percentage can
then be applied to levels of production for years in 
 the base
period. In other countries, it may be the ratio of seed saved in
one year 
to hectares planted the following year that remains more
 
constant.
 

Feed: It is necessary to include this 
 variable
only if animals compete 
with people for consumption of the
commodity under consideration. Crop residues or crops grown
specifically for 
fodder should not 
be included in estimates of
total production and thus do not 
need to be subtracted. 
 When
animals are fed 
the same commodities consumed by humans, however,
total production figures must 
be reduced by the amount of 
 grain
allocated for livestock feed. 
 Historical information on 
 these
quantities 
may be available' 
 If it is not, average estimates
are provided 
 by the FAO for 
the period 1979-1981 and these 
 are
presented in Appendix 1. 
 These figures should be 
 adjusted to
reflect changes in livestock herds that may have 
 I-aken place
since the years for which the FAO data 
were compiled.
 

Waste: Gross production estimates must also be
adjusted to reflect crop losses. 
 As in the case of seed and feed
estimates may be available in country to make these calculations.
If not, the FAO averages 
for 1979-81 are contained in Appendix 1.
In most cases, it is sufficient to estimate waste as 
a share of
total 
 production and extrapolate this ratio to each of the years
in the base period. In reality, however, the percentage of the
harvest wasted tends to rise 
in good years and fall poor
in 

years.
 

Milling ECtraction 
 Rates: In order to compare
data on food needs, production, stocks and imports, they must all
be in milled form. 
 For example, 
 tons of paddy rice cannot be
added to 
tons of milled rice. Moreover, paddy rice and unhulled
millet are not comparable because the 
share of the whole 
 grain
that is actually edible differs for the two 
 commodities. 
 The
technical conversici factors 
 used by the FLO most
for basic
commodities are presented in Appendix 4. 
 Historical data should
be considered carefully to 
determine whether 
they are in hulled
or unhulled form. if 
this proves difficult or costly, 
 and
resources 
 to perform the calculations are limited, priority
should be given to refining data on rice, 
 where the milling
factor can affect the analysis by as 
much as 40 percent.
 

Net Change in Stocks: To obtain the 
 amount of
food grain that was 
actually consumed in each of 
the years of
base period, historical production figures must 
the
 

be adjusted
further for 
 changes in both official (public) stocks 
 and
unofficial (private) stocks of grain. 
 The net change in stocks
is subtracted from total production. An increase in stocks
the beginning of the year to 
from
 

the end of the year is a reduction
 

13
 



in the amount of grain available, and a decrease in stocks 
over
 
the course of the year is an increase in available grain.
 

To calculate the net change in stocks, data on

beginning-of-the-year stocks end-of-the-year are
and stocks 

necessary. This information can usually be obtained for official
 
stocks. Most governments publish these figures. If they 
are not
 
available, however, 
an attempt can be made to collect historical
 
data on inventories from relevant government institutions (e.g.,

the marketing boards in the country).
 

Data on the net change in stocks held 
 privately are
 
rarely published. If there are large private marketing firms or
 
traders, they may be able to provide information about their past

inventories. Historical information on changes in on-farm grain

storage are virtually impossible to obtain. Nonetheless, they
 
are important as they can significantly affect the quantity of
 
grain consumed in any given Jear. If farm survey data have been
 
collected in the past, they may be able 
to shed some light on how
 
farmers varied their on-farm inventories as production levels
 
varied. Interviews with farmers or extension agents may also
 
provide some insights into these quantities.
 

It should be noted that if the stocked grain came from

domestic production, it must be multiplied 
by the milling

extraction rate. 
 If, however, the grain was imported, an effort
 
should be made to determine how much was already in milled form
 
and therefore does not need to be converted, and how much was
 
unmilled and needs to be multiplied by the milling extraction
 
rate.
 

Net Food Imports: Net food imports are comprised

of total food imports less total food exports. Historical time
 
series for legal, commercial transactions are usually available
 
and fairly accurate. Data on illegal smuggling across borders
 
are usually non-existent; however, these quantities may be
 
significant. Commodity price differentials between neighboring

countries can be an 
indicator of potential for smuggling. When
 
prices were 
 higher abroad it is likely that commodities were
 
exported, and vice versa when they were 
lower. Estimates of the
 
magnitude of these exchanges have to come from informal sources
 
and their accuracy can 
rarely be confirmed. Nonetheless, some
 
consideration should be given to 
these flows when calculating net
 
grain imports for 
each of the years in the base period.
 

Total Food Total Food Aid
Aid: includes both
 
program and project, emergency and non-emergency food aid from
 
all donor sources. Commitments made in a given year do not
 
necessarily mean that the grain was actually 
made available.
 
Only data on actual quantities received in country should be
 
used. "Late food aid arrivals" should be included in the totals
 
for the time period in which the grain was:actually available.
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3.3.1.2 
 Population Adjustments to the Historical Average
 

Once historical data on 
all of these variables
have been added together to calculate total consumption for
in the base period, 
each
year these figures need to be adjusted for
population changes. 
 One way to do this is to divide the total
consumption 
 figure for each year by the population estimate for
that same year. This will yield estimates of per capita


consumption for each year. 
food
 

Citer 
 -Capita =- IS-tatus Quo Consumpti°-nl 

Consumption
 IPpulatiij 

These estimates can 
be summed and divided by the number
years in the of
base period to calculate average 
per capita
consumption. 
 This figure can 
 then be multiplied by the
population estimate 
 for the current year to obtain 
 the final
value for Total Food Needs, based on 
the Status Quo definition.
 

Population figures should be 
taken from the most 
 reliable
source and adjusted by the annual 
growth rates to obtain
estimates for each of the years in 
the base period. Figures for
annual growth rates 
should be checked to make sure they
adequately reflect 
 in- or out-migration trends have
that may

begun since the last census.
 

3.3.2 Adjustments 
to Status Quo Consumption
 

3.3.2.1 
 Price and Income Adjustments
 

In times of 
 severe drought or other 
 disasters 
 that
cause 
 important drops in domestic crop production, prices
usually rise and incomes usually fall. 
food 


As a result, consumers in
the aggregate tend 
to voluntarily reduce 
their total food 
 intake
somewhat. 
 Clearly this is not possible ffor individuals already
consuming only subsistence quantities 
of food. 
 The entire
population, however, 
 rarely exists at 
that level. There is
usually some discretionary food consumption taking place
somewhere in the 
economy. Consequently, Status Quo calculations
will tend to overestimate total 
food needs in this 
 respect and
adjustments to incorporate these price and income 
effects may
improve the estimates of total 
food needs.
 

There is 
 no easy formula for determining how large
adjustments should be. these

Probably the most useful approach is 
to
look at consumption levels in past droughts 
or disasters relative
to other years 
 for indicators 
 of behavior under 
 similar
circumstances 
 and consider how much 
discretionary consumption
there is in the economy, that is, 
the amount by which consumption
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might be reduced voluntarily without threatening survival. 
 The
closer the population is to 
 subsistence levels, the 
 less
responsive it will be to 
the increases 
in price and decreases
income and the less important is the need for 
in
 

these adjustments.
 

3.3.2.2 
 Nutrition Adjustments
 

Once the 
 total needs estimates have been
according made
to the above procedures, adjustments may need 
to be
made for specific target populations. 
 In particular, if a
special feeding response is required 
 for certain vulnerable
groups, the 
 needs estimates may have 
to be adjusted upwards to
ensure 
 that the affected individuals "need" is calculated to 
 be
no less 
than some certain recommended caloric intake level.
 

Even in a sit~zation where the country as 
a whole is meeting
its Status Quo requirement, 
 there may still be chronically
malnourished segments of the population. 
 For these people it may
be appropriate 
 to use a minimum recommended caloric intake
standard to establish their 
need level, rather 
than a Status Quo

level.
 

4. CALCULATING NET DOMESTIC PRODUCTION
 

Estimates 
 of net domestic production for the current year
are similar in their constituent parts to 
the estimates of
domestic production calculated net
 
for previous years above.
However, 
 making these estimates in a 
timely fashion, that is,
before a food shortage actually occurs, 
 is considerably 
more
 

difficult.
 

The components 
of net domestic production that need 
to be
estimated, 
 as above, are 
total production, 
seed, feed, waste.
Each of these variables will be discussed in 
turn.
 

Total I I1 illing-
PDomestic 
 Seed Feed
Production - Waste Extract.I_ 

Rates
 

Total Domestic Production
 

There are several methods to assess 
 total production

levels for the current year:
 

-- The Area/Yield Method: this:requires 
 data on area

planted and current 
forecasts of yield;
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The Post-Harvest Method: 
 this requires data 
 on

quantities of production marketed through official
government channels, local 
 sales 
and on-farm

retention (consumption plus stocks).
 

Total Domestic Production
 

--area 
 --production marketed
 
--yield 
 through government
 

channels
 
--local sales
 
--on-farm retention
 

The most appropriate method to use in 
a given situation
depends on 
the country being analyzed, 
 the data available, and
the degree of timeliness and/or accuracy required.
 

Each method will be discussed below.
 

4.1.2 
 The Area/Yield Method of Assessing ProducLion
 

The area/yield 
 method requires simply multiplying
estimates 
 of area bv estimates of yield. 
 This method makes 
 it
possible to 
forecast production before harvest.
 

There are 
 two ways 
to obtain estimates for area and
yield variables:
 

actually undertake observation of the plants

field surveys (for both 

via
 
area and yield) or via
satellite images 
 (for yield); or obtain such
information from other 
institutions or 
analysts;
 

infer values for 
 area and yield from other
available 
 information 
 known to affect these

variables in systematic ways.
 

The area/yield 
 method may be difficult 
 and/or resource
intensive, however, it 
 can be expected to yield concrete
timely figures for food and

deficit calculations. 
 Clearly this
technique is appropriate in countries where good area and 
 yield
data are 
easily accessible. It 


if 
may also be the method of choice
a 
high degree of accuracy is required and the 
resources
available to are
invest in 
a serious data coll'ction effort.
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4.1.2.1 
 Area Estimates
 

-- Survey Data: Area data are critical but are often
ignored. People frequently argue that the 
 amount of land
cultivated remains fairly 
 fixed year after year and 
 that the
variability in production 
comes primarily from variability in
yield. 
 If this is true, a large amount of resources will 
 not
need to be channelled into gathering area 
statistics every year.
Once a baseline figure is obtained, 
 it can be used repeatedly.

Frequently, however, while 
 it may be true that total area
cultivated 
 stays fairly constant, 
 the amount allocated to
different 
 crops will vary significantly. These changes may be
absolutely critical for determining how much food is available.
 

Collecting area estimates from surveys, by crop, by variety,
or 
 by cropping technique is 
not easy, particularly in countries
where small plots and intercropping are the 
 norm. Nonetheless,

virtually every government makes an 
effort to collect some area
data after planting has taken place. This 
information 
can often
be obtained from 
 the Ministry of Rural 
 Development or
Ministry of Agriculture 

the
 
on a reasonably timely basis.
 

The reliability of area data 
 emanating from 
government
surveys, however, may vary by country. 
 An effort should be made
to ascertain the quality of such data. 
 Analysts should determine
whether they 
 are generated using 
 sound statistical sampling
techniques. 
 Some of these techniques are discussed in Appendix

13.
 

If the analyst is not 
sure about the quality of available
 area data, the brief discussion in Appendix 13 
 raises some of
the relevant issues 
to consider. 
 It also provides some basic
information about the different methods 
for collecting area data,
the different degrees of accuracy of each method, 
 and their
relative resource 
 costs in the event that a more 
 serious data
 
collection effort is 
considered.
 

-- Inferring 
 Area from other Variables: 
 If no area data
are available for 
the current 
year, and the analyst does not have
the resources 
to undertake any primary data collection on 
 areas
cultivated, other available information may prove useful to 
infer
 
these values.
 

To make such inferences, area data from 
 previous years
should be obtained. These can 
then be adjusted for the current
 year on the basis of information about changes in 
variables that

affect the amount of land that 
farmers plant.
 

The questions below suggest 
some of t:.ese possible changes.
The answers 
 to these questions do not 
lead directly to numbers
that the analyst can use 
to adjust the historical data to 
 make
current 
 year estimates. 
 They may, however, suggest to the
analyst 
 that the area under a given crop 
has increased or
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decreased 
 since the year for which data are available, and they
 

may provide some 
sense of the magnitudes involved.
 

Prices:
 

Has the pri.ce of one crop increased relative 
 to
 
another, causing farmers 
to shift land to the more
 
profitable commodity?
 

Have the prices of all crops increased/decreased

reldtive to other goods, 
 causing farmers to

raise/lower 
 the total amount of iand under
 
cultivation?
 

Land:
 

Was there uncultivated 
land available to be
 
brought under production if all crop prices 
 have
 
increased?
 

Have certain lands been lost for cultivation due
 
to desertification, salination, 
 waterlogging,

nutrient degradation, etc.?
 

Have certain 
 lands become available for
 
cultivation as result
a of in lestment in
 
irrigation infrastructure?
 

Are there areas that 
cannot be cultivated because
 

of war or other reasons?
 

Labor:
 

Is the rural labor force sufficient to increase
 
cultivated land in response to price incentives?
 

Is there rural out-migration that could 
 have a

negative impact on 
the amount of land that 
 could
 
be cultivated?
 

Inputs:
 

Were necessary 
inputs available to cultivate 
 an
 
increased amount of land for a given crop?
 

Was there an increase/decrease in 
the price of

inputs relative to output prices 
 that would
 
encourage/discourage input use?
 

-Was credit available to purchase necessary inputs?
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4.1.2.2 Yield Estimates
 

Most of the attention given to the methodology of
estimating crop production focuses on 
 techniques to forecast
yield. It should be remembered, however, that without

information about cultivated area, 
 .ield data are iiot sufficient
 
to compute total production.
 

As for area estimates, there are a variety of methods to
make yield assessments, each offering different degrees of
 
accuracy and each requiring differing levels of resources. Both
the accuracy of a given technique and the resource cost will vary
depending 
 on the country being analyzed. Even within 
an

individual country, the most appropriate mechod may change from
 
year to year as conditions and available data change.
 

-- Observation 

Survey Datai Collecting survey data to estimate yields
before a crop is harvested is 
more difficult than collecting data
 
on cultivated areas, even if 
there is a good data collection

infrastructure 
 in place. Not only do the estimates change over

the course of the growing season, 
 but a trained agronomist is
needed to interpret the implications of a sample crop-cut for
eventual yield at harvest. Nonetheless, the Ministry or Office

of Agriculture in most countries generates 
this information. As
for area data, 
an analyst using survey data acquired from another

institution or analyst should ascertain that they were collected
 
on a statistically sound basis. 
 Some of the relevant issues for

this assessment are discussed in Appendix 13.
 

Remote Sensing: Landsat and AVHRR images 
 can be
observed over 
 the course of a growing season and compared to

previous 
 years to make an assessment of crop development

relative terms. For example, 

in
 
remote sensing analysis could
provide the following kind of information: "this year's biomass


in crop growing regions appears 25% 
below that of last year (or

10% below that of three years ago, 
 etc.)." Yield data must be
available from the year 
to which the current situation is being

compared to make actual estimates of yield in absolute terms for
 
the current year.
 

The resolution currently produced in these 
 remote sensing
images is not sufficient to separate estimates by crop as 
needed
 
to perform the food gap calculations. Nonetheless, these images

are easy to obtain, fairly inexpensive, and can provide 
 some
indication of general
the trend in production early in the
 
growing season.
 

NASA currently makes daily assessments of natural vegetation
growth in 
 the Sahel with satellite images of four kilometer

resolution. 
 From these assessments it can estimate kilograms per
hectare of vegetation for the current year. 
 If there is some
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-- 

relationship between natural vegetation and crop growth (for many

rainfed crops in the Sahel this is probably the case), then these
 
readings may be of use for food gap analysis.
 

NOAA takes sample readings of crop land from images of 
 one

kilometer resolution which it uses in 
 conjunction with a

meteorological analysis 
 to make estimates of crop yields and

natural vegetation. 
 The complete NOAA analysis is discussed in
 
more detail below.
 

-- Inferences from Variables Known to Affect Yield
 

If estimates 
 of yield from crop observations are not
available in the country being analyzed, either from survey data
 
or 
from remote sensing assessments, it 
still may be possible to
make yield forecasts on 
the basis of information about variables
 
that affect yield in systematic ways. Examples of such variables
 
include, among c-hers, rainfall, fertilizer and other inputs.
 

To make such yield assessments, data are needed on 
 these

other variables, and some understanding is required of how each
variable affects yield. Most of 
these relationships are very

complex, particularly when they interact with each 
 other and
estimates of yield made in this manner are 
not likely to be

terribly precise. Nonetheless, some insight into the direction
 
of changes in yields from previous years, as well as the
 
magnitude of these changes may be gained.
 

It may not be necessary to assess 
all of the variables
listed below in each country. Moreover, even when the effect of
 
a variable is considered, it may not be necessary to do it in 
the

depth in which the analysis is described below. The discussions
 
that follow are meant to be complete, to cover most of the issues
 
that could arise in any given country. The analyst should skim
them to find the variables that are most relevant for the country

being analyzed.
 

Meteorological Data: Meteorological data, rainfall in

particular, can be 
 used to make fairly good estimates of crop
yields in many countries, especially in Africa. 
 The following

variables are relatively easy to obtain and their impact on yield

is often not too complicated to assess.
 

Percent of Normal Rainfall: This varipble is easy

to calculate and, although it 
gives no precise information about
 
crop conditions, it can 
often be a good indicator of yield,

particularly 
 in countries where the relationship between levels

of rainfall 
 and yield is strong. The equations to make this
calculation are contained in Appendix 6. 
 The advantage of this
index is its simplicity 
and the ease with which it can be

understood by the non-technician. In addition, 
normal rainfall,

particularly monthly values, 
 can be easily obtained from many
 
sources or estimated by a variety of methods.
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-- The Yield Moisture Index: This index is a better 
indicator of the impact on crop yield of a given level of 
cumulative rainfall. It interprets the impact of a certain 
amount of rainfall during each critical stage of plant

development on the basis of water requirements for the crop at
 
that time period. The data required to make this calculation
 
include:
 

Crop calendars (including the normal month or
 
months of planting/transplanting; vegetative
 
stage; flowering and reproductive stage;
 
maturing stage; .-id harvesting). Calendars
 
for selected crops in mary African countries
 
are provided in Appendix 7.
 

Crop coefficients (for each stage of crop growth
 
and development). Coefficients for the most
 
common crops grown in Africa are listed in
 
Appendix 8. If coefficients have been
 
developed for specific countries, these
 
should be used instead.
 

Monthly rainfall data (for each month of the
 
growing season). Historical data are also
 
necessary to obtain "normal" monthly values.
 
These rainfall data must be collected from
 
representative agricultural regions to be of
 
use (not simply from interior airports, for
 
example).
 

The methodology for calculating the Yield Moisture Index, as
 
well as relevant caveats and interpretat.ons, are detailed in
 
Appendix 9.
 

On the basis of these and other, related indices (namely
 
soil moisture, plant water deficit and moisture stress), NOAA
 
makes forecasts of yield based solely on meteorological data.
 
This qualification is important because there are other
 
determinants of yield that also may be significant. These
 
variables are discussed below. NOAA analyses are made regularly
 
and Special Assessments, which are fairly detailed, can be
 
requested for most countries by AID field missions. NOAA,
 
however, may not receive important information available in
country. For example, the weather stations from which it
 
receives its reporting are not necessarily in agriculturally

representative locations for all countries. If better data are
 
available locally, analysts may be able to improve on NOAA
 
forecasts by doing their own calculations.
 

In sum, NOAA Assessments can give estimates of changes in
 
yields for the given year relative to previous years, on the
 
basis of meteorological information alone. NOAA does not have
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information on economic, social or technological factors that may

also affect yield. 
 Neither does it have the data on cultivated
 
areas that are necessary to compute 
 total production.

Nonetheless, the assessments can be extremely useful if 
 non
weather factors do not change significantly from year to year, or

if good data on 
these other factors are available for making

adjustments to yield estimates.
 

-- Input Data 

As mentioned above, the yield forecasts based on only
meteorological data must be interpreted cautiously. In 
 some

countries, weather-related phenomena may explain the vast

majority of the variation in yield. However, even in African
 
subsistence agriculture, eccnomic, 
 social/political, and
technological factors can also be 
 important in influencing

yield. Yield estimates can 
often be improved if these variables
 
are taken into account, 
 even though their impacts are more
 
difficult to quantify than those of meteorological phenomena.
 

-- Fertilizer: Fertilizer use has an important

effect on 
the yield of most crops. If, however, the level of
fertilizer application in the current year 
is not significantly

different than it was in previous years, it may 
not be worthwhile
 
to adjust yield estimates to include the effect of 
 changes in

the use of t.his input. Clearly it is difficult to define how
large a change is "significant." In countries 
 where excellent
 
survey data are available on the rates of fertilizer application

per hectare 
 or on the number of hectares fertilized (for each

crop), then adjustments to reflect the effect of 
 even small

changes in fertilizer use might improve the 
 yield estimates.

Such data are 
rarely available, however, and the imprecision from
using aggregated figures (e.g., 
 total fertilizer offtakes) means

that adjustments are probably only worthwhile if 
the change in

fertilizer use is important relative to 
total use (probably a
 
change of 15% or more).
 

When fertilizer use in the current year does differ
significantly 
from that in previous years of similar rainfall,

adjustments in the yield figures derived from 
 weather factors
 
alone are probably worth making.
 

Data Requirements
 

yield response 
of each crop to changes in doses
 
of fertilizer;
 

the 
rate of fertilizer application per hectare, by
 
crop, for 
 the current year and several previous
 
years; or, if not available
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total fertilizer off"akes and of
estimates 

cultivated area 
 on which the fertilizer was

applied for the current year and several previous
 
years.
 

For most countries, some 
data are usually available on
the yield response of 
a given crop to application of the relevant
fertilizer formulas. 
 One caveat should be mentioned, however.
The yield response 
 of a crop to an additional kilogram

fertilizer will differ depending 

of
 
on the total amount of
fertilizer being used. 
 For example, the change in yield caused
by reducing fertilizer application from 150 kgs/hectare 
to 125
kgs/hectare is 
 likely to be quite different from the change


yield caused by reducing the application from 100 kgs/hectare 
in
 

75 kgs/hectare. to

Therefore, series of response coefficients (not
just a single coefficient) 
are needed to make these adjustments.
 

Based on his or understanding of 
 farmer's behavior, the
analyst needs 
to decide if a reduction (or increase) in the use
of fertilizer results primarily in less 
(or more) land being
fertilized, 
or in less (more) fertilizer per hectare. The
difference in yield estimates from these 
two assumptions could be
 
significant.
 

The analyst can use the data on application rates per
hectare directly from survey data if they 
are available. If not,
these rates can be calculated by dividin-
 total fertilizer
offtakes by the total 
area on 
which the fertilizer was applied.
Then the application rates for 
the current year can be compared
to those for previous years to determine if there has 
 been a
significant change in fertilizer 
usage. 
 If there has been, the
response coefficients 
 can be used to estimate the effect this

change would have 
on crop yields.
 

-- Other Inputs: If the total 
use of other inputs
(e.g., improved seed, pesticides, tractor services, etc.) has
changed significantly since previous years, it may be possible to
improve yield estimates based on only 
 weather and fertilizer
information. Adjustments for changes in 
use of these inputs can
be made in a similar fashion to 
those for fertilizer.
 

Data Requirements
 

use of input in current year 
(from field surveys
 
or from data on total offtakes or sales);
 

use 
of input in previous years;
 

the relationship between the 
use of the input and
 
crop yield.
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-- 

These data can 
be used 
to compare current input use to
use in previous years. If 
a significant change has occurred, the
affect of this change on yield can then be 
 calculated.
 

-- Rural Infrastructure: If there have been changes
in rural infrastructure since the years 
to which the current year
is being compared, and these 
 changes affect yield, more
adji.tments 
would render still better estimates. For example,
there may be land that 
was previously cultivated under 
 rain-fed
 crops that has recently been brought under 
irrigation. Ideally,
area 
 estimates would make a distinction between land 
 cultivated
under these different farming techniques; however, this level of
detail may not be available from existing data. 
 Nonetheless, it
may 
 still be possible to make these adjustments to improve 
 the
 
yield estimates.
 

Data Requirements
 

hectares of 
new land brought under irrigation in
 
the current year;
 

yields for rainfed farming of a given crop 
 (based
 
on a historical average);
 

yields for irrigated farming of the 
 same crop

(based on the same average).
 

If yields from irrigated farming of a given crop
to be some percentage higher than yields 
tend
 

from rain-fed farming of
the same crop, this difference 
can be used to adjust the yield
estimates for the 
land under the new technique.
 

Rural Labor Force: 
 This factor is of particular
importance in years of especially bad 
rainfall or during other
disasters. Frequently, in the middle of the growing season, when
it becomes apparent that total crop production will be poor, the
rural labor 
force will begin to migrate to the cities in 
 search
of employment and income or 
to emergency feeding camps 
 if the
situation is particularly bad. This may in 
turn have a negative
impact on crop yield if insufficient manpower is available for
weeding and thinning 
during the season, and harvesting and
 
threshing at the end.
 

It is difficult to assess 
the numbers 
 of farm laborers
migrating from rural areas, 
 but other variables may as
act
indicators of 
the magnitude of this phenomenon. High crop prices
will encourage farmers to 
harvest the most they possibly can from
each 
 hectare while high urban/rural wage severe famine
rates or

situations 
 will provoke rural out-migration, sometimes 
 causing

farmers to completely abandon their 
fields.
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The analyst should 
 seek information about rural 
 outmigration if it appears that the lack of available labor could be
significant enough to 
affect the crop harvest from cultivated
land. If 	it is possible to assess 
the impact 	of these population
movements on total production for 	 regions,
individual 
 these
 
adjustments should be made.
 

-- Other Factors: Any other non-weather factors thatmight affect agricultural production differently than they 
 have
in the past should also be considered in this analysis. Examples
would include pest attacks, outbrcaks r?" plaric disease, civil
unrest or outright war. Estimates of the impact on 
production of
each of 	 such relevant events need to be made, 
 and adjustments

made accordingly.
 

4.1.3 	 The Post-Harvest Method of Assessing Production
 

Up until 
this point, the discussion about estimation of
domestic production has focused on 
 pre-harvest forecasts.
However, 	 since the most critical time period for food aid 
 needs
frequently does not 
occur until the beginning of the next growing
season (i.e., 
 the last months before the next harvest), postharvest estiiaiates of production may still be 
timely.
 

-- Data 	Requirements
 

On-farm retention 
(stocks plus consumption);
 

Local sales to private traders 
 or other 
households; 

-- S.,les to government marketing boards. 

Data on the amount of food sold to the government are
usually available, although these 
are only a small percentage of
total production in many African countries. 
 Data on local sales
and on-farm retention are 
usually difficult to find. One way to
obtain such data is 
to collect them from field surveys. Another,
more practical, but less precise approach is to try to get a
sense of 
the share 	of total production that is sold 
to government
marketing boards. 
 Then, the 
 data on sales through official
marketing channels for the current year be
can extrapolated

estimate 	 total production. 

to
 
Some cautiun should be exercised in
applying 	this method, however, 
as 
this share varies significantly
from year 	to year 
in many countries and simple extrapolation from
 a 
relatively normal year may generate very inaccurate results for
a drought year. 
 To mitigate this problem, the analyst may be
able to 	find information on farmers' sales behavior during 
 past


droughts.
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4.2 	 Seed
 

Gross production figures must be reduced by the amount
of the crop that 
was saved 	to 
use as seed. Estimates of these
quantities may be available in country. 
 If not, 	 Appendix 1
provides 	FAO averages for 1979-1981. The FAO data are 
 absolute
quantities of grain saved as 
seed. They can be extrapolated to
make 	estimates for the current year.
 

The most practical way to make this kind 
 of extrapolation
for the 	 current 
year is to calculate seed 
 as a share of
production 
 using data from previous years, and apply this ratio
to the production estimates for the current year.
 

4.3 	 Feed
 

As discussed above, it is necessary to include this variable
only if animals compete with people for consumption of the
commodity 
 under consideration. 
 Crop 	residues or crops grown
specifically for 
 fodder should not 
be included in estimates of
total production and thus 
do not need to be subtracted. 
 When
animals are fed the 
same commodities consumed by humans, however,
total production figures must be reduced by the amount of 
 grain
allocated for livestock feed. 
 Historical information on these
quantities 
 may 	be available. 
 If it is 	not, average estimates
 are 
 provided by the FAO for the period 1979-1981 and these 
 are
presented in Appendix 1. 
 These figures should be adjusted to
reflect 
 changes 	 in livestock herds that may 
 have taken place
since the years for which the FAO data were compiled.
 

4.4 	 Waste
 

Gross production estimates must also be adjusted to 
 reflect
crop losses. As in 
the case of seed and feed estimates may 
 be
available 	in country to make these calculations. If not, the FAO
averages 	for 
1979-81 are contained in Appendix 1. 
 In most cases,
it is sufficient to estimate waste as 
a share of total production
and 	 apply this ratio to 
production estimates for 
 the 	 current
year. In 
reality, 	however, the percentage of the harvest wasted
tends to 
rise 	in good years and fall 
in poor years.
 

4.5 	 Milling Extraction 
Rates
 

As discussed in Section 3 above, 
milling extraction rates
must 	be applied to 
estimates 	of gross production. The technical
conversion factors for most 
commodities are presented in Appendix

4.
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----- ----------

5. NET CHANGE IN STOCKS
 

To obtain the amount of grain is
food that actually
available for consumption in 
 the current year, domestic
production figures 
must be adjusted for the net 
change in both
official 
 (public) stocks and unofficial (private) stocks. Net
change in stocks is equal to the closing balance for 
 the year
minus 
 carry-in stocks at the beginning of the year stock
net of

losses during the year.
 

Net Chang-e = Z-osin  - -arry-'i Stoc-ik 
in Stocks I Balances i Stocks I Losses I 

Data 
 aee usually available for carry-in stocks held by 
 the
government and may be available for large private marketing
boards. They 
are usually more difficult to obtain for 
 on-farm
stocks. On-going farm surveys may be able to 
 give some
indication of 
the level of on-farm inventories carried over
the previous year. from
If no such data exist, informal discussions
with farmers, extension agents or 
other village workers may be
able to provide 
some insight on the magnitude of these 
reserves.
 

Presumably, 
all food that is carried over from the previous
year could, if necessary, 
 be made available for consumption in
the current year. This means 
that closing stock balances at the
end of the year would be zero. the
For purposes of this
calculation, all 
 food held in stocks should be considered as
available for consumption. Thus, 
 the entire amount of stocks
should be added to production and imports to calculate total

available food.*
 

This is not 
a programning recommendation, however. 
 In fact,
there may be compelling reasons for and
farmers government
officials to always maintain some minimum level of stocks. 
 It is
always possible that 
no matter how bad a food shortage is, the
next year 
 may still be worse. Moreover, countries that are
dependent on imports 
 and are subject to frequent logistical
delays may find it normal and prudent to maintain adequate levels
of stocks to 
 buffer against unpredictable arrivals or
distributions of imports and food aid.
 

Net 
 change in stocks is subtracted from production 
 in the

food deficit equation. Thus a negative value for 
net change
in stocks means 
that this amount is:added to production,

increasing the quantity of available food.
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When this is the case, closing stock balances would not be
equal to zero. 
 The amount of food available for consumption in
the current year would not be equal 
to the total amount in stock,
but would equal carry-in stocks less the level of 
 this buffer
 
stock.
 

The approach suggested in this situation is to first
calculate 
 the food deficit without including these emergency
stocks (i.e., closing balances equal to zero as above). This
will generate an estimate of the food deficit only for 
 immediate
consumption purposes. 
 Then a separate estimate should be made of
the quantity of food necessary for the buffer stock.
 

Once an the 
net change in stocks has been 
 calculated, the
share of this amount that is not in milled form should be
multiplied by the milling extraction rate.
 

6. NET IMPORTS
 

6.1 Food Strategy
 

A country may produce all of the food 
it needs to feed its
people; it may export other goods and use 
the proceeds to import
food; or it may do some 
combination of both. countries
Most
produce only some portion of the food they need and import 
 the
rest. This complicates 
 the task of making the food deficit
calculation because it is difficult to determine how much imports
"could" be.
 

For example, one country may have 
 adequate reserves 
 or
earnings from merchandise exports to 
import additional quantities
of food 
 when there is a shortfall 
in domestic crop production.
Another country's 
 primary source of foreign exchange may be a
cash crop, the production of which decreases when food production
decreases. 
 For the second country, not only would its need for
imports increase in d drought situation, but its ability to 
earn
foreign exchange to pay for 
imports would decrease at the same
time. Therefore, to assess a country's food deficit, its overall
 
food strategy must be considered.
 

6.2 Commercial Trade
 

For most countries, the capacity 
to import is constrained by
the amount of foreign exchange to which they have 
access. In
countries that belong to the CFA franc zone, 
 however, this may
not be the case. Considerations for estimating import capacities

in those countries will be discussed later.
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6.2.1 Foreign Exchange Availability
 

The following equation 
can be used to calculate
foreign exchange availability in countries whose currencies 
are
not supported by a foreign central bank 
(e.g., the CFA franc).
 

- -IKvailab i I fnt'l- + - p o r t - IIf C-mmerciajT _ febt -1 

Foreign jReserves Earnings +Credits Service
IExchange 	I -
 Pavments I
 

Each of these terms should be expressed in US dollars.
 

6.2.1.1 	 International Reserves
 

The Central Bank, the Ministry of Finance, 
 the
Treasury 	and other financial institutions are usually the primary
sources 	 for 
 data on international 
reserves 	within the 
 country.
If they 	do not have such information, 
 it may be 	available from
International Monetary Fund or 
World Bank publications.
 

6.2.1.2 	 Export Earnings
 

Data on expected manufactured exports can 
usually
be obtained 
 from such sources as the Ministry of Trade of
Commerce. For 
 many countries, however, agricultural prodcuts
comprise 	a significant share of 
their exports. To estimate total
exports (manufactured plus agricultural), therefore, cash crop
production must be projected before harvest along with food crop
production. This is important because many Early Warning Systems
designed 	to assess food deficits only make estimates of food crop
production to determine the food gap.
 

Looking only at 
food production, however, does not 
take into
account the fact that most 
countries 	pursue, either intentionally
or unintentionally, 
a strategy of 
"food security" which involves
exporting agricultural products 
to import 	food. Ignoring this
fact could lead to underestimation of 
the food 	deficit. It would
show the 	increased need resulting from reduced food 
 production,
but riot the additional need above that caused by decreased export

receipts from cash crops.
 

Another 	 complication in calculating export earnings 
 arises
from illegal 
 smuggling into neighboring countries. 
 For some
countries 	these quantities may be significant. Reliable data are
almost 
 never available. 
 Commodity 	price:differentials 
 between
countries may be an indicator of the net flows. When prices are
higher abroad, exports can 
 be expected. Estimates of the
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magnitude 
of these 	flows may be available from informal sources,
and while 	they can 
rarely be 	confirmed, some consideration should
be given 	to 
the value of these exchanges in making estimates 

total exports earnings. 

of
 

6.2.1.3 	 Projected Debt Service
 

The same sources that provide data 
 on
international 
 reserves 
 can usually supply information on
projected 	debt service payments. 
 The analyst, however, should
exercise 	 some caution in using 
 the official 
debt service
schedules 
 for these estimaitions. 

meet 	

Countries frequently do not
(and are often not expected to meet) the payment 
 schedules
established by creditors and international institutions before an
unexpected shortfall 
in domestic production occurs. 
 Only levels
of debt 	 service retirement that are realistic in light of 
 the
current crop situation shoulti be subtracted.
 

6.2.1.4 	 Commercial Credits
 

If international 
 borrowing opportunities exist
which, if used, would not cause 
the debt service ratio to reach
an unacceptable level, 
 the amount of these borrowings should be
added to 
total available foreign exchange. 
 It is difficult to
estimate 	 such 
 amounts, 	 and 
 for most countries it will not be
possible 	 to incorporate such information into 
 the analysis.
Frequently, however, 
 when ic 	 appears that a country has no
available foreign exchange with which 
to buy imports, importers
are able 	to purchase food on 
the international market with credit
 
provided by suppliers.
 

6.2.2 	 Imports
 

6.2.2.1 	 Total Commercial Imports
 

Once available foreign 
 exchange has been
calculated, an estimate of 
total commercial imports 
can be made.
This is not a straightforward calculation because countries
to allocate their tend
foreign exchange differently in years
serious crop shoctfalls from more 	
of
 

"normal" years. Unless their
behavior 	 has 
been observed during similar situations in previous
years, 	 it is difficult to predict what they 
 will do.
Nonetheless, there are 
several 
rules of thumb that can be used.
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-- - - - - -------

Some donors (including 
AID) expect a country to import
commercially at least the average of 
the previous five years food
grain imports.* Countries are expected to import 
 food
commercially up to the point where security holdings of 
reserves
 
are threatened.
 

One way to determine this point, 
is to assume that countries
maintain 
a fixed ratio of international 
reserves to merchandise
imports.** 
 This means that countries are expected 
 to import
merchandise 
 up to, 	 but not 
beyond the point indicated by this
ratio, 
 given the 	current level of foreign exchange availability.
An average 
 ratio can 	be calculated from data 
 on reserves and
imports from a base period of the last 
four or five years. After
the country's foreign exchange availability has 
oeen determined
(as presented in the equation above), 
 the amount that can be
imported 	 witnout surpassing the value 
 of this 	 reserve/import

ratio can 	be calculated as fellows.
 

IC-ommer ciai-- MailabilityI Foreign Exchange-1I 

Import - b __ 

Capacity I + IR-eserve/impo- it 
+Ratio
 

This calculation is made in U.S. dollars.
 

6.2.2.2 	 Commercial Food Imports
 

After the total 
amount of 	commercial imports that
a country can import in 
a given year has 
 been calculated, the
share of 
that to be allocated to 
food must 	be estimated. One way
to do this is 
to take the average historical share of food in
total merchandise imports 
 and apply 	this percentage to the
current estimate of total imports. One problem with this method
is that many countries 
import higher proportions of 
food in their
total import budget during years of crop shortfalls than they
in more normal years. 	
do
 

If the country has experienced a previous
drought or 
 shortfall 	in domestic production for other reasons,
 

For AID, 	 this is 
formally established as a Usual 
 Marketing

Requirement (UMR) if 
the country is a PL 480 Title I/III
recipient. 
 If not a Title I/III recipient, the UMR
calculation represents 
a good approximation for minimally

acceptable commercial imports.
 

** This is the approach taken by USDA,: in its Food Aid Needs
 
Assessment Model (FANA).
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-- 

the 
 share of food imports in total imports from those years 
 may
render a closer approximation than using the historical share for
 
all years.
 

The dollar 
value of imports must then be converted into tons
of food to use in 
the food deficit equations. Thus it is
 necessary 
 to obtain estimates of the prices the country will pay
for all important food commodities. If 
the origin of the imports
is known, 
 the actual prices may be available. If not, world

prices are probably adequate.
 

It is in this conversion from the dollar value of imports to
the volume of imports that changes in the price of 
 imports is
reflected in 
the food aid needs equation. If world prices have
increased since the previous year, 
 this is likely to raise the
estimate of the country's food deficit, 
 all other things being

equal.
 

For CFA countries, 
 and sometimes for other countries 
 with
independent currencies, 
 the equation presented above does not
always 
 forecast food imports accurately. CFA countries are not
directly constrained in their purchases of commercial imports 
 by
the amount of 
foreign exchange and explicit credit available to
them. Consequently, the calculations described here 
 usually
underestimate the 
amount of food the countries will import in 
 a
given year. In this case, 
 there may be other methods that can
make better predictions. Some possibilities include making food
 
import estimates by using:
 

the maximum level of commercial food imports in 
 the
 
last five years;
 

the average 
level of commercial food imports in the
 
last three years;
 

a trend forecast of commercial food imports.
 

To choose which method is 
best for a given country, the
analyst can use historical data to that
calculate the forecasts

each of these techniques would have generated 
had they been
applied in the past five years. 
 The analyst should pay
particular attention to how each technique 
 forecasted during
years of especially 
poor crop production. method
The that
results 
 in the best forecasts for that country should be
 
selected.
 

No matter which technique is used, 
the share of food imports

that are not 
in milled form should be multiplied by the milling

extraction rate.
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7. THE FOOD DEFICIT
 

As discussed in Section 2, 
the food deficit can be estimated
 
using the following equation. 
 Once values have been assigned to

each of 
 the necessary variables, the calculation is very
 
straightforward.
 

Food - = Total -Net Domest-ci_ N-et Change -Net-

Deficit = Food - Domestic  in - Imports 
Needs Production -Stocks__ 

7.1 Emergency versus Non-emergency Food Deficits
 

For programming purposes, it is 
 often useful to

differentiate between emergency and non-emergency (or structural)

food deficits. One method to do this is 
to calculate the food

deficit for the previous four or 
five years using the methodology

presented in this manual. 
 An average of these deficits can then
 
be taken to determine a "normal" or structural food gap. The
 
estimate 
of the food deficit for the current year can then be
 
compared to this structural level. 
 If the estimate exceeds the

structural level, the difference between these 
two numbers is the
 
emergency component of the deficit.
 

7.2 National versus Individual or Regional Food Deficits
 

The equations presented in 
this manual are most suited 
 for

calculating the national food deficit. 
 While it is possible

determine the total food need of 

to
 
an individual, village or region


(on an average basis), it is very difficult to ascertain how much

food they have available for consumption. For households or

regions that consume 
 only their own production, it may be
 
possible to estimate 
their available food by calculating their
 
production and stocks. 
 For households or regions 
that purchase

food with cash, however, 
the task becomes much more complex. At

the household level, information would be needed about levels of

income, savings and wealth 
to make estimates of how much families
 
could "afford." At the village 
or regional level, information
 
would be necessary on "imports" and "exports" between villages or
 
regions. 
 All of this information is 
usually very difficult to
 
obtain.
 

Nonetheless, estimates of 
food deficits at the reqional,

village or household level are critical for 
 distributing food

aid. The recommended approach 
 to solve this problem is to
 
perform small surveys country-wide that collect data on 
how much

food individuals are consuming 
 on average. The difference
 
between this amount and average per capita: food need will provide
 
an estimate of the food deficit per person.
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7.3 Food Aid
 

Once the food deficit has been estimated, the government and
the donor community can 
sit down together to discuss alternatives
for reducing or eliminating it. The established food deficit is
not necessarily synonymous with the level of food aid needs, 
 but
food aid is clearly one mechanism for reducing the 
 gap. Other
possibilities include exceptional imports by the government (e.g.
allocating foreign exchange from non-food items), rationing large
consumers, raising the market price of food to reduce 
 voluntary
demand, in 
 conjunction with targeted distributions to the
malnourished, increasing most
 
farm-gate prices to ensure that the
maximum possible quantity of food makes it 
to market, and so
 

forth.
 

One of 
 the first steps in determining the appropriate
actions for reducing 
 the "food deficit is to ascertain the
quantity of food aid already committed by the donor community and
scheduled 
 to arrive during the period of the analysis. This is
often difficult to do. Frequently the only figures available
from other donors are for pledges, not actual disbursements or
shipments, and 
these sometimes never materialize. Nonetheless,
an attempt to assess 
the prior commitments of 
the donor community
should be made. Realistic dates should be put on 
the arrival
estimates. 
 For many countries, international organizations such
as the FAO or 
the DAC (the Development Assistance 
Committee of
OECD) may make compilations of donor commitments over 
the course
of the year which can be supplemented with additional information
 
as it becomes available locally.
 

There is 
no prescribed formula for determining how much of
the remaining food deficit should be filled by 
 additional food
aid, or, of that amount, how 
much should be provided by
individual donors. 
 This will vary depending on the situation in
each country 
and will need to be worked out between the
 
government and the donor community.
 

Clearly 
an importdnt factor in deciding how much additional
food aid should be used to 
reduce the remaining food deficit
logistical capacity. is

Before any decisions are made about levels
of food aid 
 to request, a logistical analysis should be
performed. Some of the considerations that might be included in
such an analysis are contained in Appendix 16. 
 While it may be
possible to increase logistical capacity, the level of food aid
requested 
 to solve food deficit problems should never exceed the
quantity that 
can be moved on a timely basis to the people who
 

need it.
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7.4 	 The United States Food Aid Program
 

The United States Government may provide food aid under
P.L. 480 program to 	 its
help 	reduce the food deficit as calculated
 
above.
 

7.4.1 	 Non-emergency Food Aid
 

The foreign exchange holdings of 
some countries
may 	be 
so limited that in years of domestic production shortfalls
they 	cannot import enough food to 
satisfy consumer demand. The
United States' concessional 
 sales programs are designed to
address 
 this 	situation. 
 Titles 
I and III 	food aid is generally
non-emergency food aid intended for sale 
on the commercial market
in the recipient country. 
 It can be 	made available when there is
effective 	consumer 
demand, meaning that 
the 	commodities destined
for 	 sale have an established market value have
and consumers 

enough cash to purchase them.
 

Title 
 II 	 food aid is given in the 
 form of 	 grants or
donations. 
 Title II 	programs also include Maternal/Child Health,
Food For 
 Work and School Feeding. These projects 
 attempt 	 to
provide 	 nutritional supplements on 
a regular 	basis 
 to 	 at-risk
 
groups in 	the population.
 

7.4.2 	 Emergency Food Aid
 

The Title II 
program also includes emergency food
aid available to address urgent and 
 extraordinary

requirements, 
 primarily 	in situations where there is 

food
 
such 	severe
devastation 
of domestic crop production thaL residents have
little cash income, 
and 	hence virtually no purchasing power
acquire 	food. to
Sales of 	emergency food must 
be justified on an
exceptional basis, 
as 
the priority in Title II emergency programs
is 	 to directly feed those in need. 
 AID 	Handbook 9, Chapter 9
describes 
in detail 	the regulations and procedures governing such
requests. 
 Emergency 	assistance is, by definition, temporary and
short-term in nature, usually less than nine months in duration.
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APPENDIX 1
 

FROM FOOD BALANCE SHEETS
 
1979-1981 Average
 

Food and Agriculture Organization
 
Rome 1984
 

Calculations based on these data
 
Sample Countries
 

Includes:
 

Seed, Feed, Waste estimates for the years 1979-1981, by country,
 
by commodity
 

Conversions for kilograms to calories or grams of protein, by
 
country, by commodity
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APPENDIX 2
 

From World Food Survey (the fourth)
 
Food and Agriculture Organization
 

Statistics Series No. 11
 
Food and Nutrition Series No. 10
 

Rome 1977
 

Includes:
 

Critical Limit for Per Capita Calorie Consumption, by country.
 



APPENDIX M
 

Per Caput Calorie Supply and Percentage and Number of Individuals
 
Undernourished in Selected Countries, 1969/71 and 1972/74
 

Population with Calorie InTake Below
 
Calorie Supply Critical 1.2 BMR
 

Country per caput Limit Percentage Number (1000
 
1979-71 1972-74 (1.2 BMR) 1969/71 1972/74 1969/71 1972/74
 

Afghanistan 1947 2000 ?? 
 43 37 7301 6774
 
Argentina 3342 3281 1631 2 2 
 475 494
 
Bang!adesh 1945 1949 1512 38 38 25723 27026
 
Bolivia 1808 1860 1545 
 52 45 2846 2315
 
Botswana 2116 2025 1517 33 36 204 237
 
Brazil 2507 2538 
 1545 14 13 13329 13478
 
Burma 2184 2131 1487 19 22 5272 6555
 
Cameroon 2407 2383 1526 14 16 817 990
 
Chad 20R8 1765 
 1526 34 54 1238 2063
 
Chile 2802 2736 1554 11 15 1031 1484
 
Colombia 2152 2164 1487 29 28 6402 6806
 
Dominican iep. 2023 2158 
 1517 38 33 1650 1581
 
Ecuador 2062 2087 1507 30 30 1809 1995
 
Egypt 2676 2632 1557 7 8 2333 2866
 
Ethiopia 
 2168 2051 1512 26 38 6462 10174
 
Ghana 2273 2302 1498 22 20 1866
1898 

Guatemala 2015 1987 1493 38 38 
 2013 2197
 
Guinea 2071 1994 1517 38 41 1725
1190 

Haiti 1964 2029 1523 43 38 1678
1821 

Honduras 2178 2052 1517 32 38 817 1075
 
India 2034 1970 1486 26 30 141214 175162
 
Indonesia 1965 2033 1507 34 30 38742
40619 

Iran 2162 2326 1508 23 15 6523 4647
 
Iraq 2300 2392 1528 17 14 1591 1447
 
Ivory Coast 2608 2626 1517 9 8 388 371
 
Kenya 2241 2137 1517 24 30 2699 
 3722
 
Korea Rep. 2707 2749 1531 4 4 1255 1332
 
Liberia 1943 1976 1517 42 37 603
640 

Libya 2553 2698 1526 13 7 
 252 149
 
Madagascar 2463 2360 1517 14 17 
 970 1285
 
Malawi 2340 2414 1517 19 
 14 828 655
 
Md!i 2056 1759 1526 
 38 49 1918 2656
 
Mauritaiiia 1993 1867 1517 
 36 48 418 591
 
Mexico 2661 2693 1512 
 9 8 4528 4435
 
Morocco 2480 2393 1528 
 14 10 2118 1650
 
Mozambique 2019 1989 1536 
 34 36 2800 3173
 
Nepal 2041 2015 1486 
 27 29 3033 3499
 
Nicaragua 2417 2384 1523 17 18 335 39
 
Niger 1989 1857 
 1526 36 47 1446 2048
 
Pakistan 2148 2132 1512 
 24 26 14508 17223
 
Paraguay 2781 2723 1487 
 6 8 138 200
 
Peru 2312 2328 1526 
 23 23 3047 3326
 
Phillippines 1945 
 1953 1517 35 35 13161 14550
 
Saudi Arabia 2361 2411 
 1534 14 12 1084 1014
 
Seneaal 2229 2181 1526 25 25 981 1053
 
Sierra Leone 2311 2254 1498 20 21 529 596
 
Somalia 
 1874 1916 1492 42 40 41171 
 1202
 
Sudan 2096 2067 1526 30 30 5153
4709 

Swaziland 2072 2118 1536 35 33 143 147
 
Syria 2462 2525 1536 22 10 750 
 653
 
Tanzania 1964 1958 1498 35 35 5076
4646 

Thailand 2295 2315 1511 18 ]a 6434 
 7095
 
Togo 2164 2167 1498 24 24 470 
 510
 
Tunisi3 2213 2378 1514 24 16 1233 
 877
 
Turkey 2833 2830 1577 7 7 2466 2655
 
Venezuela 2405 2399 1536 7 7 806
739 

Zaire 2022 1848 1504 34 44 
 7357 10244
 
Zambia 1980 2016 1517 35 34 1600
1503 


Foto-Tipo-lito SAGRAF Nanol.
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APPENDIX 3
 

From Calorie Requirements
 
Food and Agriculture Organization
 

Nutritional Studies No. 15
 
Rome 1968
 

Includes:
 

Calorie Requirements for Adults
 



Table 2 - CALORIE REQUIREMENTS OF ADULTS ACCORDING TO AGE
 
AT REFERENCE TEMPERATURE AND BODY WEIGHT
 

Age Percentage Men Women 
of Reference 

Years --- Calories per day --

20 to 30 100.0 3,200 2,300 
30 to 40 97.0 J,104 2,231 
40 to 50 94.0 3,008 2,162 
50 to 60 86.5 2,768 1,990 
60 to 70 79.0 2,528 1,817 

70 69.0 2,208 1,587 

Table 3. - CALORIE REQUIREMENTS OF ADULTS ACCORDING TO MEAN ANNUAL EXTERNAL
 
TEMPERATURE AT REFERENCE AGE AND BODY WEIGHT
 

Mean Annual External 

Temperature 


Cent/gradP 


- 50 

00
50 

100 
150 
200 
250 
300 

Percentage 

of Reference
 

104.5 


103.0 

101.5 


100.0 

97.5 

95.0 

92.5 

90.0 


Men Women
 

--- Calories per day
 

3,344 2,404
 

3,296 2,369

3,248 2,335
 

3,200 2,300
 
3,120 2,243
 
3,040 2,185
 
2,960 2,128
 
2,880 2,070
 

Ali 



APPENDIX 4
 
From Agricultural Commodities
 

Projections for 1975 and 1985 Vol. 1
 
Methodological Notes
 
Statistical Appendix
 

Food and Agriculture Organization
 
Rome 1967
 

Includes:
 

Technical Conversion Factors Used in the Preparation of
 
Standardized Food Balance Sheets
 



APPENDIX 4
 

Agricultural Commodities - Prc'.!ctions for 1975 and 1985 Vol. II
 
Methodolorical Notes, Statistical Appendix FAO 1967
 

Table 1.27 Technical Conversion Factors Used in the Preparation
 

of Standardized Food Balance SheedsI
 

Basic commodity Derived commodity Conversion factor (percent)
 
Wheat %heat flour 72-80
 
Rice, Paddy rice, milled 60-70
 
Rice, rice, milled 80
 
Barley flour 
 60-80
 
Oats flour 50-80
 
Maise flour 80-95
 
Millet and sorghum flour 80-95
 
Rye flour 70-80
 
Cassava, fresh cassava flour 
 25-33
 
Cassava, fresh tapioca 15-30
 
Sugar cane raw centr;fugal sugpr 10-12
 
Sugar beet raw centrifugal sugar 14-17
 
Non-centrifugal sugar raw centrifugal sugar 60
 
Raw centrifugal sugar refined sugar 92
 
Groundnuts, in shell groundnuts, shelled 70
 
Coconuts, in husk copra 15-24
 
Fruit, Fresh Fruit, dried
 
Apples dried apples 10-20
 
Pears dried pears 17
 
Figs dried figs 33
 
Peaches dried peaches 18
 
Plums dried plums 23
 

Citrus Fruit, Fresh citrus juice, natural 30-40
 
Citrus Fruit, Fresh citrus juice, concentrated 0
 
Meat, carcass weight canned mean 60-80
 
Meat, carcass weight smoked meat 75
 
Meat, carcass weighT salted meat 89
 
Eggs, in shell liquid or frozen eggs 18
 
Eggs, in shell dried eggs 24
 
Fish, round weight fish, landed weight 67
 
Fishp Round weight fish, fillet weight 50
 
Milk, whole powered whole milk 12
 
Milk, whole condensed or evaporated milk 38
 
Milk, whol,! cheese 
 11
 
M Ik, while butter 5
 
Milk, whole cream 16
 
Milk, skimmed powdered skim milk 9
 
Cotton seed cottonseed oil 16
 
Sesame seed sesame seed oil 
 47
 
Rapeseed rapeseed oil 35
 
Linseed linseed oil 
 34
 
Sunflower seed sunflo~erseed oil 30
 
Castor seed castor seed oil 
 45
 
Groundnuts, shelled groundnut oil 43
 
Soybeans soybean oil 16
 
Melon seed melonseed oil 30
 
Hempseed hempseed oil 30
 
Palm Kernels palm oil 46
 
Copra coconut oil 64
 
Tungnuts tung oil 17
 
Sheanuts shea nut oil 
 46
 
Safflower seeds safflower oil 
 30
 
Other seeds N.E.S. oil 30
 

Where conversion factor is applicable to many countries, it is shown as a dingle figure, 
while for those products for which conversion rates vary substantially from country to country 
the conversion factors are shown as a range. For further references regaru;ng the specific 
factors applicable to part;cular countries see the FAD . ilication: Technic,! Conversion Factors 
for Agricultural Commodities", Rome 1960. 
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APPENDIX 5
 

Data Checklist
 

for Deficit Assessment
 



DATA REQUIREMENTS FOR FOOD DEFICIT ASSESSMENTS
 

VARIABLE ALTERNATIVE METHODS ESSENTIAL DATA 
 USEFUL DATA (OR INFORMATION)
 
TO BE OF ESTIMATION
 
ESTIMATED
 

INDICATORS 1. prices 	 - monthly data series on food prices, 
 - historical data series on: 
by crop, by region, for a period of food import prices 
years; including current year government procurement prices 

- inflation rates for same years
 

2. 	distress sales of - historical data on volumes of live
livestock stock sales
 

-- or -

- livestock prices
 

3. 	remote sensing in - satellite images of the country by month over several 
images years
 

TOTAL FOOD I. per capita consumption - survey data on average consumption
 

NEEDS (multiplied by) popu- per person 
lation - population - subsistence standards 

- historical data series on: 

food prices 
2. 	average total con- - historical data series (for at least consumer incomes
 

sumption from previous 5 years) on: - consumer prices and income elasticities
 
years adjusted for the net domestic production - total discretionary (above subsistence) food consumption
 
current population net changes in stocks in the economy
 

net food imports - consumption behavior in previous droughts
 
total food aid
 

total population (or population
 
growth rates)
 

- current population
 



DATA REQUIREMENTS FOR FOOD DEFICIT ASSESSMENTS (con't)
 

NET I. The Area/Yield Method - area data, by crop, by region - historical data series on: 
DOMESTIC 
PRODUCTION 

commodity prices 
prices of non-agricultural products 

- available land 

- available inputs 

- yield forecasts, by crop, by region - NASA or NOAA assessments 

- historical data series on: 
rainfall (monthly, by region) 

inputs (fertilizer, improved seed, pesticides, 
tractor services, etc.) 

- coefficients for the affect of all of the above on yield 

2. The Post-Harvest Method - sales to government marketing boards 
- percent of total production sold 

through government channels 
-- or -

- on-farm retention (stocks and con
sumption) 

- local sales 

NET CHANGE closing balances (minus) - carry in stocks for government and - past storage behavior for government and farm stocks in 
IN STOCKS on-farm inventories periods of drought 

carry in stocks - coefficient for stock losses 

NET FOOD foreign exchange availability - international reserves - food strategy 
IMPORTS - projected manufactured export earnings - available international credit for import finance 

- production forecasts for cash crops - illegal smuggling (import or export) 
(divided by) - expected world prices for cash crops - breakdown of imports by category 

- projected debt service payments 
- world prices for food imports 

1 + (reserve/import ratio) - historical data on: 

total food imports 

grain imports 
reserves 



Data Checklist
 

HISTORICAL DATA SERIES
 

Production (by region)
 
Total grain production, by commodity
 
Total production of other food crops, by commodity
 
Area estimates, by variety and technique (e.g., irrigated vs. rainfed)
 
Area under fallows or potentially arable land
 
Yield estimates, by variety and technique
 
Fertilizer use (by crop)
 
Pesticide use (by crop)
 
Other input use (e.g., credit, tractor services)
 
Rainfall (weekly, from agriculturally representative regions)
 
Rural labor force
 

Prices 
Commodity prices to consumers (by region, bi-weekly basis) 
Commodity prices to farmers 
Commidity prices in neighboring countries 
Input prices 
Consumer Price Index for non-farm goods
 
Urban/rural wage rates
 

Trade
 
Total merchandise exports (value $US)
 
Total food imports (quantity, tons)
 
Total grain imports - including smuggling (quantity, tons)
 
Total grain exports _ including smuggling (quantity, tons)
 
Total food aid
 

International Finance
 
International Reserves
 

Stocks
 
Net change in grain stocks
 
Yearly closing balances - Carry in stocks
 

Public (official)
 
Private (traders and on-farm)
 

Other
 
Marketed production
 

COEFFICIENTS
 

% of production used for seed, by crop
 
% of production used for feed, by crop
 
% of production wasted, by crop
 
Stock losses as % of total holdings
 
Price and income elasticities, particularly for grain consumption
 
Yield responses to fertilizer doses, by crop (for different levels of
 

application)
 



Data Checklist continued
 

FACTORS OF CONVERSION
 

Kilograms of grain to calories, by commodity
 
Kilograms of other commodities to calories
 
Milling extraction rates
 

OTHER
 

Recommended per capita caloric intake
 
Population (by region)
 
Population growth rates
 
Size of livestock herds
 
Crop calendars, by commodity
 
Crop coefficients, by commodity
 
Stock inventory behavior
 
Food strategy
 

CURRENT YEAR DATA
 

Production (by region, by crop)
 

From farm surveys:
 
Area estimates, by variety and technique
 
Yield estimates, by variety and technique
 
Fertilizer use per hectare (by crop)
 
Pesticide use per hectare (by crop)
 
Seed use per hectare (high yielding varieties vs. standard)
 
Use of other inputs (e.g., credit, tractor services)
 

From national data:
 
Total fertilizer offtakes
 
Total seed (especially improved seed) offtakes
 
Offtakes of other inputs
 

Other:
 
Rainfall (weekly, from agriculturally representative regions)
 
Labor force and migration
 

Prices
 
Commodity prices to consumers (by region, bi-weekly basis)
 
Commodtiy prices to farmers
 
Commodity prices in neighboring countries
 
Input prices
 
Consumer Price Index for non-farm goods
 

International Finance
 
Merchandise export earnings
 
Projected debt service payments
 
Value of potential international import credits
 

Other
 
Changes in soil quality (desertification, salination, waterlogging, etc.)
 
Episodic information (plant disease, pest attacks, war, weather-related
 

disasters and their impact on production)
 

61 



APPENDIX 6
 

From User's Guide
 
Development of Agroclimatic/Crop Index
 

Assessment Models
 
NOAA/NESDIS/AISC
 

in cooperation with University of Missouri
 
by C. Sakamoto, R. Achutuni and L. Steyaert
 

September, 1984
 

Includes:
 

Equations for Percent of Normal Rainfall Calculations
 



IV. INDICES
 

A. Percent of Normal Rainfall
 

In climatology normal rainfall is determined by dividing the total amount
 

of rainfall for the record period (example: 20 years of June rainfall) by the
 

number of years. Clearly, this is the average or mean.
 

Average = [ ZXo / n ] 

where X = June rainfall
 

i = year, I to n.
 

Percent of normal (PN) is defined as:
 

PN = (X. - EX ) (100)
 
S Ei/n
 

Even this simple percent of normal index can lead to confusion. For ex

ample, if average rainfall for a month is 50 mm and only 25 mm was reported,
 

this represents 50 percent of normal (average). This amount could also repre

sent 50 percent below normal. Similarly, if 150 mm was observed for the cur

rent month, this is 300 percent of normal or 200 percent above normal. Need

less to say, these statements can only lead to confusion for the non-technical
 

reader; therefore, it is suggested that when percent normal average is used,
 

the values be consistently states as percent of normal (average).
 

One advantage of this index is its simplicity and ease of understanding
 

by the non-technician. In addition normal rainfall, particularly monthly
 

values, can be easily secured through many sources or estimated by various
 

methods. It is well known that normal rainfall may be associated with defi

cient or excessive water for crops. Therefore, the use of percent normal has
 

to be carefully interpreted in terms of the rainfall amounts, plant water re

quirements and time of rain relative to the growing season.
 



APPENDIX 7
 

From Crop and Food Aid Calendars for Africa
 
United States Department of Agriculture
 

Economic Research Service
 
International Economics Division
 

by Kevin Lanagan
 
August, 1983
 

Includes:
 

Crop calendars, by country, by commodity
 



Crop and The five calendars presented here show planting and harvesting
 
Food Aid dates for major food crops in 36 low-income countries in Africa.
 
Calendars In addition, these calendars show when food supplies are criti
for Africa cally short and when food aid must be shipped from the United
 

States in order to reach its destination when it is most needed.
 
These calendars differ, therefore, from earlier crop calendars
 
that provided only plTnting and harvesting dates for key crops in
 
the developing world. Those calendars, although still valuable
 
general reference works for world agricultural production, con
sumption, and trade, provided little help to policy makers and
 

analysts on the issue of food aid needs in developing countries.
 

Interest in food aid policy has intensified over the last decade,
 
due in part to the worldwide attention accorded Sahelian droughts
 
and refugee problems in Cambodia and East Africa. In administer
ing food assistance programs, the concern has been not only the
 
volume of food aid available for and required by needy countries,
 
but also the timing of its delivery. Recipient and donor coun
tries alike have lamented those occasions where, despite early
 
and accurate determination of food needs, delivery of food aid
 
supplies did not occur at the time of most critical need. Food
 
aid operation' officials in USDA and AID speculate that food aid
 
bundles have on several occasions reached targeted populations
 
too early or too late to achieve optimal benefit. Documenting
 
such occurrences has been difficult due to variability in on-site
 
verification and opinion regarding the timeliness and adequacy of
 
food aid distribution. A staff report to the Senate Foreign Re
lations Committee in the autumn of 1976 described how food relief
 
had been shipped to Bangladesh earlier that year, despite ample
 
grain supplies already in storage there. Crain spoilage and in

festation resulted.
 

From the perspective of food aid, then, what has been missing
 
among previous collections of crop calendars is an elucidation of
 
how crop planting and harvesting seasons affect the timing for
 
the delivery of food aid shipments. Analysts charged with appro
priating food aid budgets should know not only in which month(s)
 
a recipient country's harvest occurs but also when food shortages
 
are most acute, how much lead time is required to transport food
 
from donor to recipient countries, and what is the normal cycle
 
of rainy seasons which could complicate inland food transporta
tion efforts.
 

This document provides such enhancements to the traditional crop
 
calendar, specifically for countries in Africa.2 Table 1 con
tains basic crop calendars for major staple crops in low-income
 

1Representing collections are Planning and Harvesting Seasons for Africa and West Asia,
 

USDA/FAS-M-90, July 1960; and Crop Calendars, FAO/Rome Planting Production and Protection Paper
 
No. 12, 1978.
 

ERS/IED plans publication of comparable crop and food aid calendars for other regions.
 
2



developing African countries. 1 Tables 2-5 present supplementary
 
information of use in food aid analysis and policymaking: rain
fall seasons; periods when food shortages are most likely to be
 
acute; shipping time from the United States to each country, and
 
critical months for timely shipment of food aid from the United
 
States. This last table takes into account all the factors in
cluded in the preceding tables--along with other information con
cerning port and transportation facilities--to provide an esti
mate of optimal months for delivering food aid. (Critical months
 
for shipment from origins other than the United States can be
 
estimated by factoring into estimates in Table 5 any differences
 
in shipping times relative to time requirements indicated in
 
Table 4.)
 

For the crop calendars (Table I), countries are arranged alpha
betically; for the food aid calendars (Tables 2-5) countries are
 
arranged in blocks corresponding to an indicated period of the
 
year, for purposes of easier chronological reference. Estimates
 
of planting and harvesting times are based upon normal historical
 
practice. In a given year, these times will vary somewhat with
 
rainfall and available soil moisture. The crop calendars treat
 
only key staple crops. Cassava is excluded because it is har
vested year-round. Occasionally, crops are split into major and
 
minor harvest, which indicates that more than one planting for
 
that crop is normal. Major denotes the major planting in terms
 
of volume.
 

One crucial step in the process of anticipating food aid needs is
 
not dealt with in, these tables--namely, the optimal timing of ne
gotiations between donor (U.S.) and recipient countries in order
 
to meet recommended shipping time frames in Table 5. Because of
 
the numerous linkages within negotiations and processing cycles,
 
firm estimates of when to start negotiations cannot be attempted
 
here. Forging the agreement itself, initiating the purchase au
thorization, bidding on sale of the commodity, preparing docu
ments, and loading the commodity for shipment all can vary in
 
duration and therefore elude uniform time prescriptions. In
stead, it is hoped that officers responsible for the operations
 
of food aid assistance--who are more intimately acquainted with
 
the timing of their own negotiating cycle--will find the food aid
 
calendars a useful guide in determining optimal internal schedul
ing for food aid assistance activities.
 

IThese calendars are geared to low-income countries which are most likely to experience food
 

deficits and to request food aid assistance. Excluded are high-income and food surplus coun
tries, as well as a few low-income countries for which the available information was inadequate.
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Table 1--Low-income countries of Africa: Crop calendars for major food 


Country Crop Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Angola Corn H ip p 

Benin Corn 

Corn 
Yams 

(major) 

(minor) H 

P 

P 

P 

P P H 

H 

H 

H 

P P H 

Botswana Corn 

Sorghum H 

H 

H 

H 

H 

H P 

P 

P 

P 

P 

P 

Burundi 2 Corn 
Sweet Potatoes 

H 
P 

H 
P H H 

P P 

Cameroon3 Rice (major) 
Rice (minor) 

Corn (major) 
Corn (minor) 
Millet 

H 

P P 

P 

P 

P 

P 

H 

P 

H 
P 

H 
P 
H 

H 

H 

H 
H 
H 

H 

Cape Verde Corn 

Beans 

P 

P 

H 

H 

Central Africa 
Republic Corn P P H H 

Chad Rice 
Millet 

P 
P 

P 
H 

H 
H 

H 
H 

H 

Egypt Wheat 

Rice 

Corn (major) 

Corn (minor) 
Sorghum 
Millet 

P 

H 

H H 

P 

P 

H 

P 

P 

P 
P 

H 

P 

P 

P 
P 

H 

P 

P 

H 

P 
H 

H 

P 
H 
H 

H 

H 
H 

H 

H 

H 
H 

P 

H 

H 

P 

H 

H 

Ethiopia 4 Wheat 
Corn 

Barley 

Sorghum 

Teff H 

H 

H H 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 
H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

Gambia Rice (major) 

Rice (minor) 

Corn 

Millet 

H 

P 

P 

P 

P 

P 

P 

P 

H 

P 

H 

H 

H 

H 
H 

H 

Note: P = Planting; H = Harvesting 

ICassava excluded. Harvested year-round.
 
2
 1mported food crops not listed include cassva, beans (harvested in February) and potatoes (harvested in
 

July).

3
Major corn crop grown in southern rainy region, millet and minor corn crop in northern dry area.
 
4 TLff raised as 
a bread cereal almost exclusively in Ethiopia.
 



Table I - Low-income countries of Africa: Crop calendars for major food items -- continued 

Country Crop Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Ghana Corn (major) P P H H 

Corn (minor) H H p 
Cocoyams H P P H 

Guinea Rice (upland) P P H H 
Rice (swamp) H P P P P H H H 
Corn P P H 

Guinea-Bassau Rice (major) P P H H 
Rice (minor) H P P P P H H H 

Kenya Corn (major) H H P P H H H 

Corn (minor) H P P 

Lesotho, Corn (major) H H H H P P P 

Liberia Rice (upland) P P H H 
Rice (swamp) H P P P H H H 
Cocoyams H P P H 

Madagascar Rice H H H P P P 

Malawi 2 Corn P P H H H H P P 

Mali 3 Rice (major) P P H H 
Rice (minor) P P H 
Corn P P H H 
Millet (major) P P P H H 
Millet (minor) P P H H 

Mauritania 4 Rice P H H 
Millet P H H 

Morocco Wheat P H H H P P P 
Barley H H H H P P P 

Mozambique Corn H H H P P 

Niger 5 Millet P P H H 
Sorghum P H H 

1
Sorghum harvested sooner than corn. Wheat -- with an April-November season -- less important than corn; 
large proportion of wheat needs imported from South Africa. 

2
Sorghum and rice have crop season similar to corn. Country is vulnerable to seasonal food shortages due
 
dry season averaging 5 months.
 

3
Minor millet crop is raised in Mopti-Gao region when rainfall provides adequate soil moisture for plantl
 

4
Rice grown on recession plains along Senegal River.
 
5
Quick-maturing millet grown to provide food before the 
longer maturing sorghum crop is harvested.
 



Table I - Low-income countries of Africa: Crop calendars for major food Items -- continued 

Country Crop Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
 

Rwandal 	 Sorghum P P H H
 
Sweet Potatoes P P H H
 

Senegal 	 Rice P H H
 

Millet P H H
 

Sierra Leone2 	 Rice (swamp) P P H H H
 

Rice (upland) P H H H
 

Rice (moistland) P P H H
 

Somalia 	 Corn (major) P P P H H H
 

Corn (minor) H H P P
 
Sorghum (major) P P H H H
 
Sorghum (minor) H P P
 

Sudan 3 	 Wheat H H P P
 

Corn P P P H H H
 

Sorghum P P H H
 
Millet P P P H H H
 

Swaziland 	 Corn H H H P P P
 

Tanzania 	 Corn P P P P H H H
 

Togo 	 Corn P P H H
 

Millet P P H H
 

Tunisia 	 Wheat H H H P P P
 

Barley H H H P P P
 

Uganda 4 	 Corn (major) P P H H H
 

Corn (minor) H H P P
 

Upper Volta5 	 Sorghum P P H H H
 

Millet P P H H
 

Zaire 'Northern) 	 Rice P P H
 

Corn (major) P H
 

Corn (minor) P H
 
(Southern) 	 Rice P H P
 

Corn (major) H P
 

Corn (minor) P H
 

6
Zambia	 Corn H H H H P P
 

1
Sorghum and sweet potatoes interplanted during February-June rainy seaso. beans and corn during September
 

December rainy season.
 
2
Tidal and inland swamp rice plants grown 
in nurseries 	during April-June, then transplanated in July.

3
Wheat is primarily irrigated.
 
4No prolonged dry season normally, but rainfall 
is particular subject to variation in the northeast. All
 

major grains have similar crop seasons.
 
5
Sorghum is major staple; smaI ler millet crop harvested in August-September provides food until October
 

sorghum harvest.
 
6
Millet and sorghum crop seasons similar to corn. Zambia heavily dependent upon corn; long dry season for
 

the crop -- 6 months -- makes country particularly vulnerable to shortfalls.
 



Table 2 - Low-income countries of Africa: Major rainfall seasons
 

Country Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May 

Starting: 
Jan-March 

Benin X X X X X X 
Ghana X X X X X X X 
Tanzania X X X X 

Starting: 

April-May 

Cameroon X X X X X 
Ethiopia X X X X X 
Gambia X X X 
Guinea X X X X 
Guinea-Bissau X X X X X X 
Kenya X X X X 
Liberia X X X 
Somalia X X X 
Togo X X X X X X 

Uganda X X X 

Star ing: 
June-Aug 

Cape Verde X X X 
Chad X X X 
Mali X X X 
M uritania X X X X X 
Niger X X X 
Senegal X X X X 
Sierra Leone X X X X 
Sudan X X X X 

Upper Volta X X X 

Zaire (Northern) x x x 

Starting: 

Sept-Dec 
Angola X X X X X X X 
Botswana X X X 

Burundi X X X X X X 
Congo X X x X X X X X 
Lesotho X X X X 
Madagascar X X X X X X 

Malawi X X X X 
Morocco X X X X 

Mozambique X X X X X X 
Rwanda X X X X X X 
Swaziland X X X X X 

Tunisia X X X X X 
Zaire (Sruthern) X X 
Zambia X X X X 
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Exhibit
 

Table 4. Crop Coefficients (kc) (Adapted from Doorenbos and Pruitt, 1977)
 

Crop Development Stages 

CROP Planting or Vegetative Flowering Maturity Harvest 
Transplanting and 

Reproduction 

Banana 
Tropical 0.40 - 0.50 0.70 - 0.85 1.00 - 1.10 0.90 - 1.00 0.75 - 0.85 
Subtropical 0.51 - 0.65 0.80 - 0.90 1.00 - 1.20 1.00 - 1.15 1.00 - 1.15 

Green Beans 0.30 - 0.40 0.65 - 0.75 0.95 - 1.05 0.90 - 0.95 0.85 - 0.95 

Groundnut 0.40 - 0.50 0.70 - 0.80 0.95 - 1.10 0.75 - 0.85 0.55 - 0.60 
Maize 

Sweet 0.30 - 0.50 0.70 - 0.90 1.05 - 1.20 1.00 - 1.15 0.95 - 1.10 
Grain 0.30 - 0.50 0.70 - 0.85 1.05 - 1.20 0.80 - 0.95 0.55 - 0.60 

Peas 0.40 - 0.50 0.70 - 0.85 1.05 - 1.20 1.00 - 1.15 0.95 - 1.10 

Potato 0.40 - 0.50 0.70 - 0.80 1.05 - 1.20 0.85 - 0.95 0.70 - 0.75 

Rice 1.10 - 1.15 1.10 - 1.50 1.10 - 1.30 0.95 - 1.05 0.95 - 1.05 

Sorghum 0.30 - 0.40 0.70 - 0.75 1.00 - 1.15 0.75 - 0.80 0.50 - 0.55 

Soybeans 0.30 - 0.40 0.70 - 0.80 1.00 - 1.15 0.70 - 0.80 0.40 - 0.50 

Sugarcane 0.40 - 0.45 n.70 - 1.00 1.00 - 1.30 0.75 - 0.80 0.50 - 0.60 

Wheat 0.30 - 0.40 0.70 - 0.80 1.05 - 1.20 0.65 - 0.75 0.20 - 0.25 
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Application of Yield Moisture Index: Examples
 

The Yield Moisture Index (YMI) is a very simple and useful tool for
 
assessing crop conditions at any given location. The examples in this sec
tion are designed to illustrate the capabilities and limitations under
 
three different rainfall regimes: a) adequate, b) wet and c) dry.
 

The station Nakhon Sawan (Thailand) was selected to represent a loca
tion that has ddequate rainfall to grow crops during the rainy season
 
without irrigation.
 

Chittagong (Bangladesh) was chosen to represent a location that is
 
climatically wet. Flooding rather than drought is the major deterrent to
 
crop production.
 

Lahore (Pakistan) was chosen to represent a location that is very dry
 
where crops have to be irrigated from the rivers.
 

1. YMI Analysis: Main Maize Crop in Nakhon Sawan (Thailand)
 

Data: The historical monthly rainfall data for Nakhon Sawan is shown
 
in Table 8. The crop calendar for main maize and the corresponding crop

coefficients kc) are as follows:
 

Planting: May (kc = 0.35)
5 

Vegetative Stage: June (kc6 = 0.75)
 
Flowering/Reproductive Stage: July (kc7 = 1.05)

Harvest: August (The index is'run only up to the flowering/
 

reproductive stage)
 

Procedure
 

The YMI analysis for main maize in Nakhon Sawan is shown inTable
 
9. The index values are given as both weighted (by crop coefficients)

observed values (on left side of table) and percentile ranks (on right side
 
of table). Sample calculations for 1982 are shown below.
 

1. Planting Stage (May 1982)
 

The YMI for May is given by: 
YMIMay = P5 x kc 

= 89 x 0.15 
= 31
 

P5 is the May rainfall (mm) and kc5 the corresponding crop

coefficient.
 

2. Vegetative Stage (June 1982)
 

The YMI at the end of June is given by:
 
YMIMay-Jun = (P5 x kc5) + (P6 x kc6) 

= 31 + (58 x .75) 
= 75


P6 is the June rainfall (mm) and kc6 the
 
corresponding crop coefficient.
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TABLE 8 
+++ LIST RAINFALL FILE ++ 
THAILAND NAKHON SAWAN 
WHOLE MILLIMETERS 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DE 
1951 9 9 28 63 261 60 212 134 271 319 72 
1952 a 9 96 20 218 182 9 114 246 376 i! 
1953 38 244 8 68 32 60 18o 184 362 I'Do 72 
1954 4 A 15 7 209 112 52 199 332 30 3 
155 9 9 88 52 284 144 244 18 264 29 2? 
1956 0 0 34 222 173 179 195 129 250 1o9 2 
1957 2? 2 959 77 69 139 73 209 276 135 
1953 21 19 58 36 47 91 95 146 294 43 0 
1?59 9 71 100 65 110 52 217 134 300 20 0 
1960 1 0 9 45 64 146 179 19o 174 122 21 
1961 9 31 7 56 195 139 163 83 159 190 0 1 
1262 0 9 4 76 68 97 199 216 ,354 37 2 
1963 0 9 3 27 13 159 159 298 251 297 115 
1964 3 4 26 136 I,.3 94 249 184 437 158 6 
19o5 9 27 107 55 117 154 40 259 222 122 15 
1966 51 22 18 51 13o 122 194 226 181 335 132 6 
1967 9 2 4 110 103 72 79 157 346 114 91 
1'68 26 13 37 51 114 11:3 201 157 '5 74 1 
1%, 54 0 35 ol 104 230 11n 74 2,9 ' I.3 
1970 3 21 ill 81 297 239 123 201 103 1-o 11 2 
1971 5 109 64 13 163 43 4:3 411 31 52 3 
1972 9 3 14 117 35 109 44 23 24o 139 .3 4 
1973 09 109 27 143 131 13? 21 1p3 't 0 
1974 0 9 13 22 139 120 173 122 213 27 34 

" 1975 103 27' 37 15 113 46 149 232 2o2 192 55 
976 11 38 90 315 43 ill 224 176 111 5 

1977 0 0 17 39 219 33 56 176 84 41 0 3 
1978 1 56 11 22 86 163 254 143 332 140 3 
1979 0 3 0 5o 89 250 9 140 279 0 0 
1939 0 22 14 23 154 129 131 123 395 221 50 
1981 0 8 37 131 142 331 207 210 137 :5 114 
1982 0 0 2 91 :39 58 98 226 248 97 48 
1983 49 0 0 0 107 75 233 245 220 201 61 

r
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TABLE 9 

++ LISTING YIELD MOISTURE INDEX DATA +++ 

THAILAND NAKHON SAWAN 

MAIZE(MAIN) 

YMI '(MI PERCENTILE RANKS 
WJHOLE MILLIMETERS WHOLE PERCENTS 

YEtR MAY JUN JUL MAY JUN JUL 
1951/51 
1952/52 

9I 
76 

136 
213 

359 
307 

88 
82 

50 
38 

7? 
52 

1P53/53 29 79 274 23 11 41 
1954/54 73 157 212 79 72 29 
1D55.,5 
1 '5c,,5 

Q9 
61 

207 
195 

463 
400 

91 
73 

82 
7? 

94 
35 

1°57, 57 
' 

24 12S 205 10 39 26 
195:.P 58 1 84 134 3 14 17 
1 59'59 
1Q01 .60 
1'6/61 

33 
22 
68 

77 
132 
172 

305 
320 
343 

41 
11 
76 

:3 
4, 
.6 

50 
55 
73 

I,62/62 24 ' 202 16 29 23 
1963/'63 5 124 281 2 35 44 
1?. 4/.4 57 -'23 389 6? 39 32 
.965/65 41 157 199 48 72 20 
196 /.o 48 140 249 52 55 35 
1967/6, 36 90 173 33 20 11 
1%8/68 
13969 

40 
% 

12? 
20 Q 

340 
331 

44 
33 

44 
35 

67 
61 

1070.70 104 321 455 94 97 91 
1971/71 
1972/72 

57 
12 

89 
94 

134 
140 

69 
5 

17 
26 

2 
5 

19P73/73 52 150 348 61 61 76 
1974/74 49 139 326 55 52 58 
1975/75 41 7.6 223 48 5 32 
17-6/'76 110 142 259 Q7 58 38 
1977/77 
1973/78 

77 
30 

102 
152 

161 
41? 

85 
26 

32 
67 

8 
8 

1979/7? 23 216 288 20 91 47 
1980/30 
Ie81,,31 

54 
50 

151 
298 

341 
515 

64 
58 

64 
94 

70 
97 

1P92/82 31 -5 173 29 2 14 
1 93/83 37 93 338 38 23 64 
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3. Flowering/Reproductive Stage (July 1982)
 

The YMI at 	the end of July is given by:
 

YMIMay-Jul 	= (P5 x kc5) + (P6 x kc6) + (P7 x kc7) = 75 + (98 x 1.05)= 178 

Similarly, P7 is the July rainfall (mm) and kc7 the
 
corresponding crop coefficient. The procedure for
 
computing the percentile ranks has been discussed
 
previously.
 

Interpretation of Yield Moisture Index
 

The percentile rankings of the YMI for maize inNakhon Sawan are shown
 
in Table 9 and plotted as a time series in Figure 7. The index has to be
 
calibrated using episodic event data information such as that shown in
 
Table 6. The calibration process can be partially achieved by identifying
 
the following:
 

o 	Possihle severe drought years (1958, 1965, 1967, 1971, 1972, 1977
 
and 1982). Index values are in the 0-20th percentile range.
 
Index values in the 0-10th percentile range are generally asso
ciated with crop failjres. Haever, as noted previously, index
 
values early in the :rop season should be viewed cautiously.
 
These data years need to be corroborated with the episodic event
 
data base.
 

For example, in 1982 the index value was in the 29th percentile for
 
May (Table f), suggesting marginal moisture and possible drought impact.
 
By June the index dropped to the 2nd percentile rank indicating severe
 
drought impact. And by the flowering stage (July) the index value reached
 
the 14 percentile range. Since all these growth stages were relatively low,
 
the index alerted the assessor to a 3evere drought impact on the maize crop
 
in Nakhon Sawan.
 

o 	Possible drought years (1954, 1962, 1966, 1975 and 1976). Index
 
values in the 20-35th percentile range could )e associated
 
with drought impact. Again, information from selected published
 
sources should be used to calibrate the qualitative term with the
 
percentile values.
 

o 	Favorable crop conditions are usually associated with index
 
values in the 45-80th percentile range.
 

o 	Possible flood years (1955, 1956, 1964, 1970, 1978 and 1981).
 
Large index values in the range 80-100 can be associated with
 
flooding in Nakhon Sawan.
 

2. YMI Analysis: Transolanted Aman Paddy Crop in Chittagong (Bangladesh)
 

Data: The historical monthly rainfall data for Chittagong in
 
Bangladesh is shown ii Table 10. The crop calendar for the transplanted
 
aman paddy crop and the corresponding crop coefficients are as follows:
 

({
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YIELD MOISTURE INDEX
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Figure 7: July YMI Ranks for Main Maize in Nakhon Sawan (Thailand).
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TABLE 10 
** LIST RAINFALL FILE -

BANGLADESH CHITTAGONG 
WHOLE MILLIMETERS 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DE 
1951 0 0 46 248 129 441 570 76? 33 533 
1'52 6 102 342 189 -90q 43E 333 1o 377 120 
1I'5 8 8 13 53 635 548 745 -$0 421 272 12 
154 12 26 18 270 950 o1, 3E? 208 322 0 
1955 0 8 254 34 324 426 1303 314 2!) 579 267 
1?5o 3 0 35 48 434 655 211 647 413 15? 112 
1957 65 2 8 1 36 357 004 367 191 224 0 
j053 0 5 56 91 287 243 284 377 35Q 142 0 
1959 15 126 376 5 246 623 521 323 329 417 8 3! 
1960 0 0 36 a 117 410 750 32 297 154 78 
1961 0 9 17 114 144 9.!9 1833 392 1o4 235 1 
192 6 32 4 49 283 733 578 335 22? 244 0 
1963 8 8 31 126 222 ?47 Q75 237 243 298 3 
1964 3 3 2 19? 185 428 1885 !22 265 278 18 
1965 2 71 31 11 174 6"7 970 'a9 179 139 5 6 
1?66 
1967 

26 
16 

0 
0 

71 
33 

53 
127 

197 
39 

650 
221 

349 
673 

605 
551 

388 
332 

233 
223 

4 
8 

i0( 

19O8 7 11 59 48 307 390 1038 - ,.? 93 6 
19 6 0 0 11? 251 30 o73 o7S 712 25,4 232 31 

197: 
1 

18 
10 

0 -
2 
o 

130 
-9QO 

15o 
74 

29c 
1125 

1:07 
9 . 

402 
33 

:I7 
214 

330 
59 

153 
111 - 91 

!972 0 1 a lo? a3 0I 32 2 108 31 3 
1973 F :3 4 ?1 521 408 508 230 23f 211 2 5 3 
1'74 0 0 153 34 341 1214 D37 .14 272 317 ?8 
1'75 0 5 t oa 312 352 904 382 30Q 238 143 
1976 
977 

0 
4 8 

222 
8 

o23 
582 

141 
344 

1123 
432 

1266 
-17 

4o7 
378 

P7 
Q1 

210 
75 

252 
35 

2( 

1971 8 2 42 375 807 275 430 438 193 a 

1;,E 
8 
0 

8 
28 

1 
56 

43 
4o 

85 
479 

712 
513 

497 
587 

911 
702 

394 
22? 

59 
275 

47 
0 

3( 

1.31 26 2 12? 417 3?4 825 343 151 23 1 
1 32 44 3 29 148 44 746 475 735 337 6 43 
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Transplanting: July (kc7 = 1.0)
 
Vegetative August (kc8 = 1.0)

Flowering September (kcg = 1.0)

Maturity : October (kcjG = 1.0).
 

Normally, about 250 millimeters of rainfall per month is considered
 
adequate for growing paddy. The monthly rainfall inChittagong during the
 
critical period July-Septemoer generally far exceeds crop requirements for
 
paddy.
 

Procedure
 

The YMI for transplanted aman paddy inChittagong is shown in
 
Table 11. A sample computation for 1981 is given below:
 

Transplanting Stage (July 1981)
 

The YMI for July is given by
 
YMIJul 	= P7 x kc7
 

= 825 x 1.0
 
= 825.
 

P7 is the July rainfall and kc7 is the corresponding crop coefficient
 
for paddy.
 

Vegetative Stage (August 1981)
 

The YMI at the end of August is given by 
YMIJul-Aug = (P7 x kc7) + (P8 x kc8) 

= 825 + (343 x 1.0) 
= 1168.
 

P8 is the August rainfall and kc8 the corresponding crop coefficient
 
for paddy.
 

Flowering Stage (September 1981)
 

The YMI at the end of September is given by
 
YMIJul-Sep = (P7 x kc7) + P8 x kc8) + (P9 x kcg)
 

1168 + (151 x 1.0)
 
= 1319.
 

P9 is the September rainfall and kcg the corresponding crop
 
coefficient for paddy.
 

Maturity Stage (October 1981)
 

The YMIjulOct = (07 x kc7) +(P8 x kc8) + (Pg x kcg) + 
(P1G x kclo)
 

= 1319 + (23 x 1.0)
 
= 1342.
 

P1O is the October rainfall and kclO the corresponding crop coef
ficient for October. The procedure for obtaining percentile
 
rankings has been discussed previously.
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TABLE 11 

... LISTING YIELD MOISTURE INDEX DATA ... 

BANGLADESH CHITTAGONG 

RICE(MAI1N) 

YMI YMI PERCENTILE RANKS 
WHOLE MILLIMETERS WHOLE PERCENTS 

YEAR JUL. AUG SEP OCT JUL AUG SEP OCT 
1951,51 579 13,18 1686 2224 34 59 65 84 
1952/52 435 773 970 1347 1 9 3 21 
1953/53 745 1425 1646 2113 59 68 73 75 
1954/54 616 1475 1683 2005 43 71 62 65 
1?55;55 1303 1617 1873 2452 96 a1 84 96 
1756,5, 211 358 1274 1435 3 15 28 25 
1957/57 664 1031 1222 1446 4oi 28 25 28 
1958./53 284 661 1020 1162 9 3 6 3 
1957"59 
1960/0 
1961/ I 

521 
750 
1038 

1344 
1076 
1930 

673 
1373 
2094 

2090 
1527 
232? 

31 
62 
:34 

56 
31 
96 

59 
37 
93 

71 
34 
93 

1 62,/62 593 933 1212 !456 40 21 21 31 
1963/.,3 975 1262 1505 1793 a1 50 40 51 
1964/64 1085 1707 1972 2242 37 37 90 90 
19-65/. 5 170 167' 1353 19Q7 73 34 31 62 
196./66 349 954 1342 1575 12 13 34 37 
1967/o7 673 1229 1561 1734 51 43 50 46 
1969/69 
1970/70 

67.3 
1107 

1390 
1509 

1644 
1826 

1876 
220o 

51 
0 

62 
75 

53 
71 

59 
81 

1?71'71 949 1884 2098 2157 75 93 %6 78 
1972/72 
107373 

3:32 
503 

1011 
788 

1119 
1073 

1200 
1294 

15 
23 

25 
12 

12 .6 
12 

1'-74/74 '37 1551 1:23 2240 71 73 97 87 
1'75/75 904 120. 1515 1753 oP 40 43 43 
1?7-5,'7s 12o6 1733 1330 2040 '3 -1 75 o 
1977/77 
1973,"73 
1?70/79 

717 
275 
497 

1095 
705 

1408 

1136 
1143 
I102 

1261 
133o 
1861 

5-
.

25 

34 
6 

13 
15568 

9 
1556 

19:301,'0 
1981/81 

537 
325 

1239 
118 

1518 
131Q 
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Interpretation
 

A plot of the YMI percentile rankings for aman paddy over the
 
period 1951-1982 is shown in Figure 8. At first glance, the YMI percentile

rank for the 1981 iman paddy crop inOctober i at the 18th percentile rank
 
indicating possible drought impact. However, as the summary Table 12
 
shows, in 1981 the cumulative YMI index rainfall for July to Octooer was
 
1342 multimeters, the normal index value being 1774 millimeters. As
 
discussed earlier, only about 1000 millimeters (.50 ntm per month) of rain
fall is needed to meet the total crop water requirements for the aman paddy
 
crop. Therefore, the low index value rankings inChittagong are merely

indicative of below normal rainfall conditions, and not necessarily indica
tive of impact on the paddy crop. Obviously, drought is not a major

problem ina wet station such as Chittagong and the use of percentile

ranking could be misleading.
 

3. YMI Analysis indry area: Paddy Crop in Lahore (Pakistan)
 

Data:
 

The historical monthly rainfall data for Lahore, Pakistan is
 
shown in Table 13. The crop calendar for th2 transplanted wet season paddy
 
crop and the corresponding crop coefficients are as follows:
 

Transplanting : June (kc = 1.0)
6 
Vegetative Stage: July (kc = 1.0)7

Flowering Stage : August (kc = 1.0)
8

Maturity Stage : September (kcg - 1.0).
 

Procedure:
 

The YMI analysis for the wet season paddy crop inLahore (Pakistan)

is shown inTable 14. A sample computation for 1983 is given below.
 

Transplanting Stage (June 1983)
 

The YMI at the end of June is given by
YMIJun P x kc 

: 16.
 
P6 is the June rainfall (mm) and kc6 the corresponding crop
 
coefficient.
 

Vegetative Staqe (July 1983)
 

The YMI at the end of July is given by 
YMIJun-Jul = (P6 x kc6 ) + (P7 x kc7 ) 

= 16 + (152 x 1.0) 
= 168. 

P7 is the July rainfall (mm) and kc7 the corresponding crop

coefficient.
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Figure 8: YMI for Transplanted Aman Paddy in Chittagong (Bangladesh). 
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Table 12. Summary YMI Analysis for the 
1981 Aman Paddy Crop in Chittagong, Bangladesh 

Month 
Jul Aug Sep Oct 

Normal Cumulative Precip 707 1269 1542 1774 
Observed Cumulative Precip 825 1168 1319 1342 
Crop Coefficient 1.0 1.0 1.0 1.0 

Observed YMI 
Normal YMI* 
Percent of Normal YMI 

825 
707 
117 

1168 
1269 

92 

1319 
1542 

86 

1342 
1774 
76 

Percentile Rank 65 37 31 18 

*Identical to normal precipitation because the crop coefficient is 1.00 for 
Jul thru Oct. 

TABLE 13 

+++ LIST RAINFALL FILE .+ 
PAKISTAN LAHORE 

WHOLE MILLIMETERS 

YEAR 
1951 
1952 
1?53 
1954 
I'P55 
1956 
1957 
1958 
195' 
1?68 
1961 
1962 
1963 
1'? 4 
1965 
1966 
1967 
1968 

JAN 
27 
18 
33 
1? 
15 
37 
95 

55 
27 
10 
32 
8 

36 
15 
8 
8 

23 

FEB 
2 
5 
3 

52 
2 
3 
. 
8a 

16 
0 

30 
40 
3 
7 

26 
3 

24 
21 

MAR 
16 
41 

0 
1 

44 
3, 
61 
3 

14 
46 
10 
44 
13 
? 

22 
21 
76 
17 

APR 
31 
1 
7 

13 

48 
4 
0 

16 
25 
0 

23 
17 
54 
11 
8 
2 

MAY 
22 
3 
7 
11 

12 
8 

1-
2 

13 
8 

20 
!5 
3o 
20 
2 
35 
3 

11 

JUN 
11 
34 
15 
23 
28 

10? 
10 
54 

') 
20 
10 
L 

11 
43 
1 

42 
3 

41 

JUL 
1o 
145 
1Q1 
42 
33 

213 
115 
151 
287 
53 

210 
164 
108 
247 
172 
145 

;1 
183 

AUG 
:5 
33 

212 
30 
:33 
20o 
275 
63 
292 

So 
130 
117 
56 

351 
4 

95 
128 
193 

SEP 
0 
2 

:35 
520 
21.3 

1 
11 

493 
44 
54 
70 

!6? 
48 
61 
13 
P6 
32 
8 

OCT 
8 
3 

15 
30 
50 
5 

11 
11 
8 

20 
0 
1 
8 

18 
21 
7 

21 

NOV 
33 
1 
I1 
0 
0 
8 
9 
4 

26 
8 
1 

14 
8 
3 

-999 
@ 
3 
8 

DEC 
0 
8 
11 
0 
6 
8 
37 
71 
8 
18 
18 
73 
12 
6 

-999 
a 

112 
11 

1969 
1978 
1971 

4 
28 

8 
23 
13 

53 
24 

a8 

28 
8 

21 

238 
4 

29 

11 
35 
36 

237 
42 

14. 

55 
I.07 
77 

23 
29 

2 
1 
.3 

8 
8 
8 

8 
8 
8 

1972 
1973 
1974 
1975 
1976 
1977 
1Q78 

19 
1,88 
1981 
1982 
1'33 

8 
17 

0 
29 
23 
11 
3 
14 
20 

121 
21 
58 

14 
14 
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28 
23 
I 
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37 
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Flowering Stage (Auqust 1983)
 

The YMI at the end of August is given by

YMIJun-Aug = (P6 x kc6) + (P7 x kc7 ) + (P8 x kc8)
 

= 168 + (217 x 1.0)
 
= 439.
 

P8 is the August rainfall (mm) and kc8 the corresponding
 
crop coefficient.
 

Maturity Stage (Seotember 1983)
 

The YMI at the end of September is given by

YMIJun-Sep = (P6 x kr6 ) + (P7 x kc7 ) 
+ (P8 x kc8 ) + (P9 x kcg
 

439 + (28 x 1.0)
 
= 467.
 

P9 is the September rainfall (mn) and kcg the corresponding
 
crop coefficient.
 

Interoretation
 

The percentile rank. of the YMI 
for paddy in Lahore shown
 
plotted in Figure 9, reveal a low of 35 percent for July, risi 
o to
 
73 in August.
 

The paddy crop in Pakistan is cultivated under irrigated con
ditions as seasonal rainfall 
is inadequate to meet crop water requirements.

For example, the normal rainfall 
at Lahore for the period June to September

is only 444 millimeters when the crop water requirements are 1000 millime
ters. Crops such as 
the paddy crop in Lahore that do not depend upon the
 
seasonal rainfall 
cannot be assessed using the YMI. Cumulative precipita
tion in the catchment areas of the major rivers may be a good indicator of
 
irrigation supplies.
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Figure 9: e',[for Wet Season Paddy in Lahore (Pakistan). / 
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TABLE 14 

+++ LISTING YIELD MOISTURE INDE/ DATA * 

PAKISrAN LAHORE 

RI CE WET) 

YMI YMI PERCENTILE RANKS 
WHOLE MILLIMETERS WHOLE PERCENTS
 

rEAR JUN JUL AUG SEP JUN JUL 4UG SEP 
I'51/51 11 170 264 264 29 44 2? 17 
1'52,'52 34 1>? 212 214 57 44 l0 a 
1053, 52, 15 206 413 503 38 59 70 64 
1 5454 23 65 '5 621 52 2 2 32 
I!555 2i 103 136 404 45 19 !1 50 
15. 50 100 313 524 525 '7 33 '32 70 
15:E 57 
'53/5: 

i0 
54 

125 
205 

400 
2:.3 

411 
761 

22 
7 

2. 
55 

.4 
35 

52 
')l 

o 213 505 549 1414 7? 7 
'F0-0 20 :33 143 202 45 a 5 2 

10 220 350 420 22 o4 53 55 
I' 2/ 2 0 1o4 231 450 4 32 41 58 

03,o3 11 111 167 207 29 23 8 5 
1.4,'.4 43 290 o41 702 73 76 91 38 
1 5./ 5 1 173 267 280 3 38 32 26 

6,t/,:.6 42 137 232 373 70 52 44 47 
I1.67,,67 3 94 222 254 11 11 2U 11 
1?68/o8 41 149 347 347 67 29 55 39 

1969/o91 248 303 326 29 67 47 35 
1070/70 35 77 244 273 61 5 23 23 
1071/71 36 135 262 2a2 64 50 26 14 
1':7,72 8 97 212 295 17 14 16 29 
1l73/,73 12 401 010 685 35 88 35 
1';74., 74 33 283 359 369 a3 73 61 44 
1?75,'75 100 315 443 563 94 83 7i 76 
1?7 /7 6 :32 352 364 ?Q5 35 :38 97 97 

6977.77? 255 312 347 :32 70 32 39 
1?7 ,'73 22 312 408 509 56 67 .,7 
1 79' 34 179 270 270 57 44 38 20 
I180/30 91 562 :362 '?14 Q 97 94 P4 
1931,I 0 478 581 582 4 94 85 79 
1932/32 44 103 309 309 -7 1 50 32 

1983/:33 16 168 439 467 41 35 73 61 
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to Calories and Cereal Equivalents
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What follows is a step by step approach to covert kilograms of different
 
food items to their caloric value and then back to a cereal grain equivalent.
 

multiply kilograms consumed per person, per year by the number of
 
calories per kilogram for each commodity;
 

sum the total number of calories consumed per person per year for all
 
cornodit ies;
 

divide the total calories consumed per person, per year by the number
 
of calories per kilogram of the most basic cereal staple consumed in
 
the country.
 

This calculaton will result in an estimate of the number of kilograms of
 
cereal equivalent consumed per person per year.
 

Example 

Commodity Number of Calories Calories 
Kilograms Per Consumed 

Consumed Kilogram 

Millet 97 3,150 305,550 

Paddy Rice 32 2,422 77,504 

Maize 3 3,175 9,525 

Chicken 3 1,190 3,570 

Beef 5 1,610 8,050 

Milk 10 660 6,600 

Groundnuts (in shell) 15 3,857 57,855 

Fresh fruit 4 600 2,400 

Fresh vegetables 6 200 1,200 

Cansava 10 1,077 10,770 

Peanut oil 2 8,714 17,428 

Total Calories
 

500,452
 

Millet Equivalent (in kilograms) 
 159
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Equations for Emergency Food
 
Deficit Assessment
 



Food Deficit Equations
 

Food 	Deficit =
 
Total Food Needs
 

- Net Domestic Production
 
- Net Change in Stocks
 
- Net Imports
 

1. 	 Total Food Needs =
 

Per Capita Foods Needs x Population
 

a, Per 	Capita Food Needs = 

Average Total Food Consumption for Past Five 
Years/Population 

b. 	 Population =
 
Population estimate from last census x
 
1 + Population growth for each year
 

2. 	 Net Domestic Pzoduction =
 
Total Domestic Production
 
- Seed
 
- Feed
 
- Waste
 

x 	 Milling Extraction Rate
 

a. 	 Total Domestic Production
 

Pre-Harvest x Area Yield 

or
 

Post Harvest
 
On-farm Retention
 

(stocks + consumption)
 
+ Local sales
 
+ Sales to government marketing boards
 

3. 	 Net Change in Stocks = 

Closing Balance
 
- Carry in Stocks
 

4. 	 Net Imports =
 
Foreign Exchange 	Availability
 

Reserve/Import Ratio
 

a. 	 Foreign Exchange Availability =
 
International Reserves
 

+ 	 Export Earnings
 
+ Commercial Credits
 
- Debt Service Payments
 

b. 	 Reserve/Import ratio =
 
Average of Reserves/Imports for base period
 
(4 or 5 years)
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from Price Series
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To determine if an observed crop price is "high" relative to
 
previous years or rising faster than it did in previous years,
 
the affect of general economy-wide inflation must be removed.
 
This is really quite easy, even though it sounds complicated.
 
The first section that follows is a step-by-step procedure to
 
determine if a price is "high;" the second section presents the
 
procedure for determining if the price is rising faster than it
 
did in 	previous years.
 

1. 	 Is the crop price "high" relative to previous years?
 

a. 	 A price series should be collected, for each crop, for
 
each region for several previous years (about five), as
 
well as for the current yeaL.
 

b. 	 These price series should include a price observation for
 
each month of each year. If monthly eata are not
 
available, it might be necessary to use quarterly data.
 

c. 	 The price from the most recent month of the current year
 
(for a single crop in a single region) should be
 
obtained. This will be called the current price. The
 
object is to determine whether the current price is "high"
 
relative to previous years.
 

d. 	 From each of the previous years, the price observation for
 
the same month as the current price should be selected for
 
the comparison. For example, if the most recent price for
 
the current year is from the month of April, the price in
 
April for each of the past five years should be chosen.
 

e. 	 This yi.elds a set of five prices, P1, P2, P3, P4, P5 (with
 
P5 being the year just before the current one) plus the
 
current price Pk.
 

f. 	 Next, the inflation rate for the general economy should be
 
obtained for each of the five years Il, 12, 13, 14, 15.
 
If possible, these inflation rates should not include food
 
prices. These rates should be expressed as a decimal
 
(e.g., an inflation rate of 8% would be .08; a rate of 15%
 
would be .15).
 

g. 	 Then each price must be adjusted for general inflation
 
rates so they can be compared. This is done with the
 
following equations.
 



To adjust PI:
 

P1 x (1 + Il) P2 x (1 + 12) P3 x (1 + 13) P4 x (1 + 14)
 
x (1 + 12) x (1 + 13) x (1 + 14) x (1 + 15)
 
x (1 + 14) x (1 + 14) x (1 + 15)
 
x (1 + 15)
 

and P5 	x (1 + 15)
 

The April price from five years ago is multipled by one plus
 
the inflation rate from five years ago. This whole quantity is
 
multiplied by one plus the inflation rate from four years ago.
 
This whole quantity is multiplied by one plus the inflation rate
 
from three years ago, etc.
 

i. 	 After each price has been inflated for each year since it
 
was observed, the prices can be compared to see if the
 
current price is significantly higher than the prices from
 
the five earlier years.
 

2. 	 Is the crop price rising faster than previous years?
 

Determining if a price is rising faster than it did
 
during previous years is actually easier than determining
 
if it is "high," although it may require more detailed
 
non-food price series. Monthly data on these non-food
 
prices would be ideal.
 

a. 	 Select a period for air.zlysis, e.g., December and January.
 

b. 	 Calculate the percentage change in the crop price for
 
those months in the c:irrent year.
 

c. 	 Calculate the percentage change in non-food prices for the
 
same months.
 

d. 	 Subtract the percentage change of non-food prices from the
 
percentage change in the price of the crop. This results
 
in the real price change for the crop (deflated).
 

e. 	 Calculate the percentage changs in the crop price for the
 
same months during each of the last five years.
 

f. 	 Calculate the percentage change in non-food prices for the
 
same months during each of the last five years.
 

g. 	 Subtrac. -he percentage change in non-food prices from the
 
percentage chnage in the crop price for each of the five
 
years. This results in the real price change for each
 
crop for each year.
 



h. Take an average of the real price changes for the last 
five years (add them up and divide by five). 

i. Compare the real change in the crop price for the current 
year with the average real change in the crop price from 
the past five years. If it is larger, then prices are 
rising faster. 

j. This analysis can be repeated for any time period (e.g., 
December and Janauary; or December through March; or July 
through qeptember; etc.). 
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USING SURVEY DATA
 

Information from field surveys can be extremely useful in
 
making food aid needs assessmenhts. Survey data can either be
 
obtained from other institutions or other analysts; or it can be
 
collected as part of this assessment. In either case, the
 
analyst should have a feel for the basic elements of sound
 
sampling techniques. Use of survey data that are unrepre
sentative or incomplete may yield worse needs assessments than
 
would be the case if aggregated national data were used instead.
 

A. Survey Data from Other Sources
 

If the analyst can obtain survey data from another source
 
(e.g., the government), an effort should be made to ascertain the
 
quality of the estimates. The following questions raise some of
 
the relevant issues to consider in making this determination.
 

Is there reason to believe that certain farms are
 
systematically unobserved (e.g., remote areas or land used only
 
for subsistence farming)? Is there reason to believe that the
 
stratification of selected sample areas is unrepresentative? Is
 
there reason to believe that there is significant non-sampling
 
error in the government estiamtes? Non-sampling error might
 
occur, for example, if the areas selected for sampling are
 
different from the ones that actually report, or if the data
 
collected are not tabulated correctly. A common cause of non
sampling error arises when farmers pay a tax on cultivated land
 
and consequently have an incentive to understate their 
crop
 
acreage.
 

If there is reason to believe that the government area
 
estimates are fairly good (or contain an acceptable level of
 
sampling and non-sampling error), then these data should be
 
obtained for use from the appropriate Ministry. If, however, the
 
data are deemed to be of unacceptable ( or perhaps unknown)
 
quality, consideration might be given to improving the data
 
collection process.
 

13. Area Sample Frames
 

In general, the greater The accuracy desired from the survey
 
data, the more resources required. In all cases, even for the
 
most simple and most basic data collection process, a sample
 
frame must be designed to collect the information on a
 
statistically sound basis. One of the most practical mezhods for
 
Africa is to construct an area sample frame. To do this, the
 
country must be divided into strata on the basis of agro-climatic
 

T,4
 



differences. This can be done with satellite images (e.g.,
 
Landsat), soil and weather maps or standard road maps if the
 
analyst knows the country well. These strata must then be
 
divided into segments of size that can be sampled by enumerators
 
in a reasonable amount of time (usually one day each). Random
 
samples of these segments must then be selected. Area data (as
 
well as other data) can then be collected from the chosen 
segments. (A complete list of usef£l data for food needs 
assessments that could be collected in field surveys is included 
in Appendix 5.) 

C. Area Data
 

There are a variety of methods for collecting area data.
 
What follows is not meant to be a complete discussion about
 
survey techniques. For that the reader is referred to other
 
documents (in particular, see Estimation of Crop Areas and Yields
 
in Agricultural Statistics, FAO Economic and Social Development
 
Paper, No. 22, Rome, 1982). The point here is to stress the
 
importance of sound techniques, even if the data collection
 
process is informal. Otherwise the results may be
 
unrepresentative and potentially biased.
 

1. Aerial Photography
 

One of the more accuratc methods of collecting area
 
data is with aerial photography. Acreage by crop can be
 
estimated fairly precisely from high resolution photographs. The
 
biggest problems stemming from the use of this technique are
 
separating different varieties of the same crop, and confusion
 
over intercropped land. This method can also be somewhat costly.
 

2. Land Measurement
 

Another method of area estimation is actually to
 
measure the land under cultivation in the selected segments.
 
This procedure requires walking eachI field with chains or special
 
survey equipment and performing sophisticated area calculations
 
for odd-shaped parcels. This is time consuming, but, if
 
undertaken properly, can yield fairly accurate and detailed
 
results.
 

3. Interviews and Simple Questioning
 

A less resource-intensive method than actual
 
measurement is simply to ask farmers or extension agents
 
operating within the sample segment how much land is being
 
cultivated under each crop, under each variety and under
 
significantly different techniques (e.g., irrigated vs.
 
rainfed). Depending on the country, these answers may be reason
ably accurate. This technique can be most useful if cultivated
 
area was measured reliably in some previous year, and the
 
questions can be posed in relative terms (e.g., do you have more
 

(2kj
 



or less land under millet this year than last year? How much
 
more -- or less?). It should be emphasized that an analyst can
 
often obtain a reasonably good assessment of a situation by
 
simple questioning techniques, but the sample for the questioning
 
must be statistically sound or the results may be
 
unrepresentative.
 

4. Special Considerations
 

a. Doublecropping
 

One consideration that must be taken into account
 
in making area estimates is that some land may be used for double
 
cropping. When this is the case, repeat visits for measuring may

need to be made for the same parcels of land during the next
 
growing season. For many countries of Africa, this may only be
 
an important concern in irrigated areas. Frequently, parcels

that have already been measured may be used again for the second
 
crop, reducing the resources required for the estimation
 
procedures.
 

b. Intercropping
 

For land that is intercropped, the entire parcel
 
can be measured and then an estimated share of the area is
 
allocated to each crop as 
though the being grown alonecrop were 
(even though yields may actually be higher). One method of 
allocating these shares is on the basis of seed used for each 
crop. 

D. Yield Data
 

Yield assessments can be made using the same area sample

frame methodology developed for estimating acreage, and the data
 
can be collected at the same time. Yield data, however, may need
 
to be gathered at several different points during the growing
 
season. One field review might be scheduled soon after planting
 
and one near harvest.
 

Estimates of yield can be made by selecting a random sample
 
of the fields of the crop under investigation. The sample is
 
harvested, threshed, dried, and otherwise processed. The produce

is then weighted and yield computed by dividing the production by
 
the net area of the sample field.
 

It should be emphasized that plots for cuttings must be
 
selected randomly. Examining only stands near roads may yield

biased results, as they may be the fields that get the most
 
attention.
 

Simple questioning techniques may also yield biased
 
results. Extension agents may have an incentive to overestimate
 
yield, since it is their job to assure high productivity.
 
Farmers usually tend to underestimate production in the hopes of
 



putting pressure on the government for more favorable prices or
 
other forms of assistance. If questioning techniques are used 
for yield estimates, they should be carried out on multiple 
sources. 

Another issue that might be important is how to estimate
 
yields for crops that are "incompletely harvested" like
 
cassava. Cassava is grown in some situations as a cash crop and
 
the ground is completely cleared when it reaches maturity, which
 
may be sometime after six months. Cassava, however, may also be
 
planted as a reserve crop. (With shifting cultivation it is
 
often the last crop in a cycle before the land is left fallow.)
 
In this situation, the usual practice is to harvest the quantity
 
needed. There are two different definitions of yield under such
 
circumstances. One is actual yield, as represented by the amount
 
harvested per hectare. The second is "potential" yield as
 
represented by the total crop per hectare, whether harvested or
 
not. One problem with the second definition is that the weight
 
of the tuber potentially available for consumption will vary
 
depending on when the assessment is made. Moreover, beyond a
 
certain point, the cassava becomes inedible, even in severe
 
famine situations. It is also difficult, however, to estimate
 
actual harvest yield since farmers tend to cut a little at a
 
time, as needed. The be-t method to obtain information on
 
cassava yields is indirectl,, e.g., through consumption surveys
 
(FAO).
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Su For cat 3 Nlar- Wheat LL.
 

Millet Rate:(enterasdecimal in location 143) 

FAD EAS ERS 
 Indices
 
Proj. Prod. illied Call. Beq. End Aid lotal Total Feed Seed NoA- Lonsuep- Prod. PoeuiI- 6rorth P*rcap.


Area 00.'AT ON 000 At field Stocks Stocks Iroorts Imports[-ports Avail. Use Use Waste Food lion Price tion Rate Fursulo.
 
Year 1000hi 1I-I T ;) (1-1) t /hi --------------------------------------------- 1000 li ------------------------------------------ qovt, 1.&,o i(1 1C
 

1966 0 0 0 0.00 .00 0 0 0.0 5.7 (1,.0 5.7 (0.0 0.(' 0.51 0.57 5.1 366; --- 1.4 
1967 0 0 0 0. 0 0.00 0 6 0.0 5.1 0.0 5.1 0.0V 0.00 .,SI 0.51 4.6 366 2.00 j.:
!968 0 0 0 0.00 0.00 0 0 ('.0 4.3 0.0 4.3 0.00 O.On 0.43 0.41 3.9 3B73 2.E.) 
1969 0 0 u.00 O.OV 0 0 1..7 5.5 0.0 5.5 0.00 0.00 0.55 0.55 4.q 3965 2.a5 1.2 

1970 u 0 0 0.00 0.00 0 0 15.0 1.3 0.0 16.3 0.00 0.00 1.0 1.63 14.6 41 '.6£4. 
1971 0 G 0.00 0 4.1 0.0 4.7 0.00 0.00 u.47 0.41 4.2 421 t.a I."0 0.00 0 0.0 

1012 0 0 0 0.00 O.Ov 0 4 7.2 5.0 '.O 5.6 0.00 0.00 0.56 0.6 5.0 43 .o.
 
1973 0 0 0 0.00 0.C0 0 0 14.9 8.6 0.0 P.6 O.0 0.(,Do.0 G.06 7.7 44h. 2.U I.,
 
1974 0 V 0 0.00 0.00 0 0 37.1 15.8 0.0 15.8 OG 0.00 J.58 1.B 14.2 43 qA3 ;.1 

..... ................................................................................................................................................................... 

1915 0 2 0 '). 0 0.00 0 0 20.5 6.0 0.0 6.6 0.00 0.00 0.0b O.0b 6.0 4741 2.05 1.3 
1976 0 2 0 0.00 0.00 0 0 32.7 10.9 0.0 (0.? 0.00 0.00 1 09 1.09 9.6 £BBb 3.(1 .t, 
1911 0 0 0 0.00 0.00 0 0 3.3 21.5 O.0 21.5 0.00 0.00 2.15 2.15 19.4 5(,37 3.04 3.6 
1978 0 2 0 0.jO o.on 0 0 7.0 21.3 0.0 21.3 0.00 0.00 2.13 2.13 19.2 11!4 3.v ..7 
119 0 2 0 0.00 0O0O 0 0 7.0 15.5 0.0 15.5 0.0O 0.00 1.55 1.55 14.0 5357 3.09 2.t 

!980 0 2 0 0.00 (1.00 0 0 1.6 20.3 0.0 0.00 2.0 23.7 '.14
25.3 0.0) -63 3o 4.:
 
1901 0 2 0 0.00 U.00 0 0 5.3 54.8 0.0 54.6 0.00 0.00 
 5.48 5.48 49.3 "1'" 3.15 S.t
 
182 0 2 0 0.00 0.00 0 0 !7.7 39.6 0.0 39.6 0.00 0.00 3.96 3.90 
 35.6 5F70 3.17 b.t
 
1983 0 0 0 0.00 0.00 0 0 0.0 36.0 0.0 36.0 0.00 O.Ov 3.60 3.v 32.4 6083 3.22 5.
1984 0 0 0.00 0.00 0 0 35.0 35.0 0.00 0.00 3._0 3.So 31.5 Eg4 .
 

1995 0.00 0.00 0 0 0.0 0.00 0.00 0.0 0.00 0.0 O.VO.v
 

FAD
 

S ;,liers
 



56u Forat 3 Niqer - Race 

Milled Ratetlenter asdec;ealie location HJ) 0.66 Seed Ratei lenter inlocation H31 Oaste Rate: (enter inlocation 93) 

Indicts 
FAC ERS RS Calc. Beg. End Aid Total ota! Feed Seed Non- tonsump- Prod. Fopula- 6ro.th Per can. 

Area Prod. Prod. Milled Yield Stocks Stocks leport$ laports Exports Avail. Use Use Waste Food tion Price tion Rate Consumo. 
Year 1000 ha 000 AT 000 Ml 000 MT ton ohn--------------------------------- ------------1000 A- .........................................- igot) 1.0(0 10) ic 

.......................................................................................................................................................................................... 

19H6 9 20 20 13.20 2.22 0 0 0.0 1.0 0.0 1.0 0.60 0.00 0.00 0.60 0.4 17000 3002 --- 0.1 
1967 12 33 33 21.78 2.75 0 0 0.0 1.0 0.0 14.2 0.99 0.00 0.00 0.99 13.2 1700 3706 2.00i 3.5 
199 15 3; 39 25.74 2.60 0 0 0.0 1.0 0.0 22.8 1.17 0.00 0.0) 1.17 21.6 17000 3673 2.61) %.t 
1960 16 ib 40 26.40 2.50 0 0 0.0 0.0 0.0 25.7 1.20 0.00 0.00 1.20 24.5 16500 3985 2.85 b." 

........................................................................................................................................................................................... 

1910 16 17 37 24.42 2.31 0 0 0.0 0.0 0.0 26.4 1.11 0.00 0.00 1.11 25.3 16500 4100 2.B4 6. 
1971 17 27 27 17.02 1.59 0 0 0.0 0.0 0.0 24.4 0.81 0.00 0.(0 0.81 23.6 21500 4210 2.B6 S.t 
1972 17 2 32 21.12 1.88 0 0 0.0 0.0 0.0 17.8 0.16 0.00 0.00 0.96 16.9 21500 4342 2.B7 3.9 
1973 ti 45 46 30.36 2.56 0 0 0.5 1.0 0.0 22.1 1.38 0.00, 0.0(0 1.30 20.7 21500 4470 2.91 4.6 
1974 15 30 30 19.80 2.00 0 0 0.0 1.0 0.0 31.4 0.90 0.00 0.00 0.90 30.5 30000 4603 2.13 o.6 

.......................................................................................................................................................................................... 

1975 17 29 29 19.14 1.71 0 0 0.0 0.0 0.0 19.8 0.87 0.00 0.00 0.07 16.9 35000 4741 2.5 4. 
1976 22 2q 29 19.14 1.32 0 0 3.6 1.0 0.0 20.1 0.87 0.00 0.00 0.81 19.3 3500v 4E66 3.01 3.i 
1971 23 27 27 17.82 1.17 0 0 0.0 3.0 0.0 22.1 v.81 0.00 0.0 0.I 21.3 3900V 5037 3.04 4. 
1979 25 32 32 21.12 1.28 0 0 4.0 16.2 0.0 34.0 0.96 0.00 0.00 0.96 33.1 39000 5194 3.07 b.4 
1979 25 24 24 15.84 0.96 0 0 6.6 18.7 0.0 39.9 0.12 0.30 0.00 0.72 39.1 45000 5357 3.19 .3 

1980 21 31 31 20.46 1.49 0 0 0.0 35.6 0.; 51.4 0.93 0.00 0.00 0.93 3.5 45000 5528 3.14 ;.1 
1981 22 39 40 26.40 1.82 0 0 0.0 t.? 0.0 81.2 1.20 0.00 0.00 1.20 80.0 4,(,00 570, 3.15 1.. 
1982 24 52 41 27.06 1.71 0 0 2.4 60.0 0.0 9'.' 1.23 0.00 0.00 1.23 93.2 5500( 5890 3.11 15.b 
1993 25 A8 45 29.70 1.80 0 0 0.0 45.0 0.0 72.1 1.35 0.00 0.00 1.35 70.7 51000 6o03 3. 2 11.0 
1914 20 30 19.80 1.50 0 0 29.7 0.90 0.00 0.00 0.90 29.8 6294 3.,5 4.2 

1985 0.00 0.00 0 0 19.8 0.00 0.00 0.00 0.00 19.9 64, 5.q", 3.0 

GON FAO 
Iftf Su7ers 
IMF 78-81 



------------------------------------------------------------------------------------------------------------------------------------------------
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-----------------------------------------------------------------------------------------------------------------------------------------------

Niger - Corn D 3 984 
filledRlateglenter inlocation w31
as decimal 


FAO ERS EM3 Indices
 
Prod. Prod. Mi;!e tarc. Beq. End Aid 
 Total Total feed Seed Won- Consup- Prod. Popula- 5roeth Per cap.

000 AT 000 AT O' M; Yield Stocks Stocks Imports Imports Enports Avail. Use Use Waste Food tion Price tion Rate Consulp.
IT-1I Il-Il (; iI ton/hn-- 1000T ------------------------------------------ !qovtl 1.00 (1) i9 

2 2 :.."d 0.67 0 0 
 0.0 2.0 0.06 0.10 0.20 0.36 1.6 3662 --- 0.4 
3 3 .O,U 0.60 0 0 0.0 5.0 0.09 0.08 0.30 0.47 2.5 376t 2.80 0.7
 
2 2 . "0 0.50 0 0 ,.0 2.0 0.06 0.06 0.20 0.32 1.7 13(00 3673 2.80 .4 
2 2 u.v,, 0.61 0 0 0.0 2.0 0.06 0.06 0.20 0.32 1.7 14ujO 3905 2.85 0.4 

2 2 O.uo 0.67 
 0 0 0.0 2.0 0.06 0."6 0.20 0.32 1.7 17000 4100 2.84 0.4 
2 2 (,.o0 0.67 0 0 0.0 2.0 0.06 0.06 0.20 0.32 1.7 2000 4211 2.86 0.4 
2 2 0.00 0.67 0 
 0 0.0 2.0 0.06 0.10 0.20 0.36 1.6 20000 4342 2.87 0.4 
3 3 v.00 0.60 0 0 12.0 15.0 0.09 0.12 t. O 1.71 13.3 25(00 4470 2.91 ".0 
4 4 A'.03 0.67 0 u 22.0 26.0 0.12 0.14 2.60 2.86 23.1 35,00 4603 2.93 5.0
 

4 5 -.00 0.71 0 0 3.0 B.0 0.13 0.14 O.BO 1.09 6.9 3(100 4741 2.95 1.5 
12 12 ,.00 1.71 0 0 6.0 I8.0 C.36 0.14 1.80 2.30 15.7 39000 408 3.01 3.2 
6 6 V.00 O.B6 0 0 0.0 6.0 0.18 0.24 0.60 1.02 5.0 39000 5(Q1 3.04 1.0 
9 9 (-.00 0.73 0 0 10.0 19.0 0.27 0.14 1.90 2.31 16.7 45000 5194 3.07 3.2 
1 8 Y.0O 1.14 0 0 0.0 8.0 0.24 0.14 O.B 1.18 6.B 41000 351 3.09 1.3 

I0 I 0.60 1.14 0 0 7.0 15.0 0.24 0.14 1.50 1.88 13.1 550(0 5.328 3.14 2.4
 
9 7 G.00 1.00 0 0 1.6 
 14.6 0.21 0.16 1.46 1.B3 12.8 70000 37tl5 3,15 2.2
 
10 1 ,,.00 1.00 0 0 
 9.0 17.0 0.24 0.16 1.70 2.10 14.9 70000 5890 3.19 2.5 

8 ,-.00 1.00 0 0 8.0 0.24 0.12 0.80 1.16 6.8 6003 3.22 1.1
 
5 uol 0.83 0 0 5.0 
 0.15 0.00 0.50 0.65 4.4 ERR 0.0
 

0.00 0.00 0 0 
 0.0 0.00 0.00 0.00 0.00 0.0 0.00 0.0
 



SIU Format3 Noer - Millet 0, 31M',f.', 

Millel Oate:lenter asdecimalin location H31 Seed Rates lenter inlocation R31 Waste Ratui Renter in location R3D
 

Indices 
roA ES EPS Calc. Beg. En' Aid Total Total Fred Seed Non- Consulp- Prod. Fopula- 6ro-th Percap. 

Area Freo. Prod. Milled Yiel Stocks Stocks ImportsImportsExports Avail. Use Use Waste Food tion Price lion Rite Consume. 
Year Oc0ha 000 MI 000 MI 000 M1 ton/ha --------------------------------------------- 1000 A1 ----------- 0-0-Ii- kQ 
..........................................................................................................................................................................................
 

1966 1743 842 642 0.60 0.48 0 0 0.0 u.0 0.0 0.0 25.26 0.00 0.00 25.26 -25.3 10000 3662 --- -6.s 
1567 1605 100 1002 0.00 0.54 0 0 0.0 0.0 0.0 642.0 30.06 0.00 0.00 30.06 811.9 10000 3766 2.i 215.6 
1966 1895 733 733 0.00 0.39 0 0 0.0 (.0 0.0 1002.0 21. " 0.00 0.00 21.99 980.0 11000 3873 2.Bo ;! .t 
1969 2272 1031 1095 0.00 0.48 0 0 0.0 0.0 0.0 733.0 32.85 0.00 0.00 32.85 700.2 12000 3905 2.85 17..; 
.................................................................................................................................................................................. 
........
 

1M70 2313 GeIl 9; 0.00 0.38 0 0 0.0 0.0 u.0 1055.0 2b.13 0.00 0.00 20.13 1068.9 12000 4100 2.84 26V.7 
1971 2356 950 059 0.00 0.41 0 0 0.0 0.0 0.0 871.0 28.77 0.00 0.00 28.77 842.2 12000 4219 .be 1;9.6 
1972 2154 919 919 0.00 0.42 0 0 0.0 0.0 0.0 959.0 27.57 0.00 0.00 27.57 U31.4 12500 4342 2.87 214.5 
1913 2007 627 627 0.00 0.31 0 0 0.0 0.0 0.0 9!9.U 18.81 0.00 0.00 IB.1 "00.2 12500 4470 2.91 2!.4 
1974 2230 883 B83 0.00 0.40 0 0 0.0 0.0 0.0 627.0 20.49 0.0 0.00 26.49 6M0.5 25000 4603 2.93 1'.1.5 

9175 1692 581 Sa1 C.0V 0.34 0 0 0.0 0.0 0.0 883.0 17.43 0.00 0.00 17.43 P65.6 25000 4741 2.05 ;S:.b 
1914 2527 1010 1019 0.00 0.40 0 0 0.0 0.(0 0.0 5BI.0 30.57 0.00 0.0 0 .57 550.4 25000 4006 3.01 ".; 
191) 2729 1130 1130 0.00 0.41 0 0 0.0 0.0 0.0 1019.0 33.90 0.00 0.00 33.90 985.1 2,000 t037 3.4 19. 
IM97 2747 1123 123 0.00 0.41 0 0 0.0 0.0 (.0 1130.0 33.69 0.00 0.00 ;3.69 1,06.3 40v00 5194 3.(0 411.1 
1979 2922 124b 1255 0.00 0.43 0 0 0.0 0.0 0.5 1123.0 37.65 0.00 0.80 37.05 1085.4 400(0 5357 3.Q 62.a 

1900 3072 1364 1364 0.Co 0.44 0 0 0.0 0.0 0.0 1255.0 40.92 0.00 0.00 40.92 1214.1 50000 5528 3.14 i:l.b
 
1981 3037 1105 1314 0.00 0.43 0 0 0.0 0.0 0.0 134.0 39.42 0.00 0.0 39.42 1324.6 7W00 5705 3.15 ;!2.2 
1982 3066 1295 1297 0.00 0.42 0 0 0.0 0.0 0.0 1314.0 38.91 0.00 0.00 3B.91 1275.1 8OV00 500 3.1i :6.5 
1983 3155 1*10 1326 0.00 0.42 0 0 0.0 0.0 0.0 1207.0 30.78 0.00 0.40 37.78 1257.2 80,00 603 3.2 it.) 

1984 3000 1000 0.00 0.33 0 0 0.0 132L.0 30.00 %00 0.00 30.(.0 1206.0 6204 3.5 2,n. 

1985 0.00 0.00 0 0 lOC0.0 0.00 0.00 0.00 0.00 1000.0 6495 3.2 1'4.t
 

78-83:
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APPENDIX 15
 

Considerations for Logistical Analysis
 



APPENDIX 15
 

Logistical capacity is obviously a critical factor in
 
determining the volume 
of food aid a country should receive.
 
Food aid programs are very logistics-intensive; that is, the food
 
must pass physically through hundreds of steps en route from the
 
country of origin to the populations in need. Logistical
 
capacity in most countries that need food aid is frequently
 
limited, and the necessary supporting inputs that do exist are
 
often subject to unexpected problems and may suddenly become
 
unavailable. Thus, it is absolutely crucial that a logistics
 
analysis be performed before food aid is requested.
 

First, the path that the food will follow to each of the
 
recipient regions should be traced out. For example, food aid
 
may pass on a container ship into a coastal port. From there it
 
must be offloaded into bulk receiving stations, and then
 
transferred into storage facilities at the port. Next, it will
 
be cleared from the port, loaded onto trucks or railroad cars and
 
transited across roads, rails, bridges, ferries. On the way, it
 
may cross international boundaries or insecure regions.
 

Second, the logistics support available for each stage of
 
the food's passage should be assessed. This support should be
 
estimated, in capacity 
per unit of time (e.g., tons per month).
 
For example, it is important to know the following:
 

At the port:
 

What is the tonnage capacity of vessels that can be
 
handled (draft/length limitations)?
 
What is the number of vessels of this size that can be
 
offloaded in a month?
 

--	 What is the capacity of bulk grain receiving stations? 
--	 What is the capacity of food grain storage facilities 

in the port? 
What is the capcity for port clearance each month? 

For transport:
 

How many trucks of what capacity are available each
 
month, taking into account the number that will be out
 
of service for repairs and routine maintenance? 

-- What is the availability of mechanics and spare parts? 
-- What is the availability of diesel fuel? 

Other constraints:
 

Are there bridges or ferries with limited daily or
 
monthly capacity that must be crossed?
 
Is there a limit to the number of trucks that can cross
 
the international border in a day/week/month?
 



Are there seasonal roads or waterways that will limit
 
access during certain periods?
 

Any other potential constraints should be identified.
 
Realistic assessments should be given to the frequency of
 
necessary repairs for the truck and rail fleet, 
and the speed at
 
which these repairs can be accomplished.
 

The stage of the distribution chain that can handle the
 
least amount of food during each month will determine the total
 
quantity that can be handled that month. It must also be
 
remembered that food aid is not the only commodity that will 
be
 
making demands on logistical support services. Other commodities
 
will be imported commercially, and many goods produced in major
 
cities will require transiting to rural areas. Moreover, many
 
different donors will be shipping food aid at the same time.
 


