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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
befora 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 necescary 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 fiqures will be clear;

- goes through each necessary step for doing a fFood
deficit assessment to help the analyst who actually
makes the foad 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 1is 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 shortaces. Indicators can suggest
the magnitude of a potential problem and aid in defining its
location. Examples of indicators include Ccrop 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
bProduction, net change in stocks, and net imports. Each variable
is discussed in a separate section of the manual.



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 1is 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 wvariable 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 wused 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 MNeeds

If historical household survey data are availabla, they may
give an indication of average consumption per person (in
kilograms of grain or total caloriés). :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 3several vears (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 food 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 averace 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 1is equal to total domestic
production less the quantitites 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, it
is frequently necessary to make forecasts before 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 various degrees of
accuracy. The better the inforuation desired, however, 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 make 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 vield); or obtain information
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 different 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 the
quality of survey data received from other: sources.

iii



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

2. The Post-Harvest Method

A second method to calculate total domestic producticn is to
collect data after harvest. This method requires dat~ 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 channels. 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 to
government marketing boards can be extremely volatile.

3. Milling Extraction Rates

To convert domestic production estimates 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 for
consumption in the current year, the level 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
mcst 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 ablz 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 emergeucy 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 food
aid, or, of that amount, how 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 1II
grant and donation programs (e.q., maternal/child health, food
for work and school feeding). The Title 1II program can also be
used to address emergency food deficit in urgent and
extraordinary situations.
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1. INTRODUCTION

l.1 Purpose of the Manual

This manual 1is 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 fcr doing
a food deficit assessment to help the analyst be
consistent and complet=, 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;

-- 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 1is available
through either local production, stocks or

imports.

Specifically:

Food — Total Net Net Change T Net —
Deficit| = [Food | - | Domestic | - in - Imports
_ Needs _Production __Stocks__



Alternatively, this food deficit equation can be expressed
as a total food needs equation:

Total Net Net Change ~ Net “Food
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. These 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 of such
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 gquidelines for estimating each
variable required in the food deficit eéquation. 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 S
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. MNone of this is to say that primary data
collection 1is an inappropriate response to the problem of data




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 the
timeliness of the food deficit assessments is 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 and the wvariables in
question. There are a few basic variables, however, that 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
interost costs of holding stocks.



Food prices tnat 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 tiian 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 this question, the analyst needs the
following data:

-- price series
-= for each food 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 gi&en commodity compared to the
price of the same commodity at the same point in time
in previous years;*



- the change in prices of a given commodity in one region
in any current time period compared to the change in
prices of the same cormodity in the same time period in
a different region;

- the actual price of 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 ricing more rapidly than
expected?

Once it has been determined that prices are higher or
rising iore rapidly than expected, an effort should be made to
ascertain whether or ant shértfalls 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 nigh 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 gencral, than
of changes in the level of local production; **

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

The analyst can examine these factors to see if they may be
responsible for unexpectedly high or rising prices. If neither
of these 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 effect of any general inflaticn
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.



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 fall, 1leading 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 asscciated with only a relatively small increase in observed

food prices.

2.2 Distress Sales of Livestock

Distress sales of livestock, Llike prices, can be used as an
indicator of a decline in domestic crop production. Farmers
frequently accumulate their wealth in 1livestock holdings. In
vears 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 1in the
affected region.

2.3 Remote Sensing

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 Radicdometer). The principle behind the scanners
is that emitted and reflected radiance from surfaces on the
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 AVHRP images can be observed over the course of
a growing season and compared with previous years to identify
areas that are especially "brown" relative to what would be
expected for their 1location 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 Ffield surveys for more accurate monitoring

of the problem.



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 lengtih 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 wvariable that must be calculated to esrimate a
food deficit is Total Food Needs. There are two components of
this wvariable that must b® 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 <vtotal 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
calculatiocn 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.



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 approximateiy .41 kgs/day) + 1200 calories/day
Meat and vegetables + _300 calories/day
Total 1500 calories/day
The pastoralists consume:

+ 55 kgs/year cf 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
roducts, 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




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 calories/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 be more
conceptually sound if all major food items consumed in the
country are included in the analysis. Une way to do this is to
convert all food to a "grain equivalent" based on calories or
nutritional value. This requires information not only about
total food consumption, but also about the caloric or nutritive
value of every food item. THese 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 1important
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 FaQ 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 the
different food items consumed in the country, and the less
substitutability there isg among them. Caution should be
exercised if the vast majority of the calories consumed by
certain population groups are derived from foodstuffs that are
nutritionally quite different from cereal dgrains. If this is the
case, consideration can be given to calculating separate food
gaps by broad categories (e.g., a food deficit for cereal



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
in 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 possiblé definitions are:

- the total food consumption of some previous time
period (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 subsictence standard
definition of food needs. Different definitions can vield 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 fiqures 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 reflect increases in
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 to the Status Quo
Definition

To calculate total food needs according to the "Status
Quo" definition, an historical average of per capita consumption
is estimated and then multiplied by current population.

3.3.1.1 Calculating Historical Averages of Consumption

- Selecting a Base Period

The first step is to select a base period for the
historical average. The previous four or five years is the time
frame most 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 reriod is that recent structural trends
will be reflected. In general, four or five years is wusually
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 1is usually necessary to estimate
consumption by summing its constituent parts. Total national
consumption is equal to domestic production, 1less the quantities
destined for seed, feed and waste, all multiplied by the milling
extraction rate, 1less the net change in stocks, plus net
commercial grain imports and food aid (see the equation below).
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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 current year
will be discussed in later sections of the manual.

For Each Year in the Base Period

Status Quo " Total Seed " Milling~
Consumption| = "Domestic - |Feed * Extraction
— _ Production Waste __ Rate __
Net Change T Net™ Total
- in Stocks + Food + Food
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 reduce gross production
estimates 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 ahsolute quantities of grain
saved as seed. They can be extrapolated to make estimates for
the years included in tha base period.
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The extrapolations can be done in several ways. In many
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. 1In 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 1is 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 Jodder 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 ivailable® 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 changas in livestock herds that may have taken 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 in poor
years.

Milling Extraction 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 1is actually edible differs for the two commodities. The
technical conversion factors used by the FAO for most 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 the
base period, historical production figures must 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 from
the beginning of the year to the end of the year is a reduction
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in the amount of grain available, and z 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 and end-of-the-year stocks are
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 year. If farm survey data have been
collected in the past, they may be able to shed some light »nn 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 Impcrts: 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 wusually 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 Aid: Total Food 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 each
year in the base period, these figures need to be adjusted for
population changes. One way to do this is to divide the ktotal
consumption figqure for each year by the population estimate for
that same year. This will yield estimates of per capitae f{ood
consumption for each year.

Per — |Status Quo Consumption]|
Capita =
Consumption

| Bopulation]|

These estimates can be summed and divided by ‘the number of
years in the 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 that may have
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, food prices
usually rise and incomes usually fall. As a result, consumers in
the aggregate tend to voluntarily reduce their total food intake

somewhat. Clearly this is not possible for 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 1is no easy formula for determining how 1large these
adjustments should be, Probably the most useful appreach 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 1less
responsive it will be to the increases in price and decreases in
income and the less important is the need for these adjustments.

3.3.2.2 Nutrition Adjustments

Once the total needs estimates have been made
according to the above procedures, adjustments may need to be
made for specific target populations. In particular, 1if a
special feeding response is required for certain vulnerable
groups, the needs estimates may have to be adjusted unwards to
ensure that the affected individuals "need" is calculated to be
no less than some certain recommended caloric intake level.

Even in a situation 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 vyear
are similar 1in their constituent parts to the estimates of net
domestic production calculated 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 Milling
Domestic - |Seed| - |Feed| - |Waste * Extract.
Production - Rates

4.1 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 Production

The area/yield method requires simply multiplying
estimates of area by 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 via
field surveys (for both area and yield) or via
satellite images (for vield); 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 and
timely figures for food deficit calculations. Clearly this
technique is appropriate in countries where good area and yield
data are easily accessible. It may also be the method of choice
if a high degree of accuracy is required and the resources are
available to invest in a serious data collection 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 1land
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 fiqure 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. Tils information can often
be obtained from the Ministry of Rural Development or the
Ministry of Agriculture on a reasonably timely basis.

The reliability of area data emanating from gqovernment
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: 1If 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 vyears
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 these 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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http:basis.or

decreased since the year for which data are available, and they
may provide some sense of the magnitudes involved.

Prices:

Land:

Has the price of one crop increased relative to
another, causing farmers to shift land to the more
profitakle ccmmodity?

Have the prices of all crops increased/decreased
relative to other goods, causing farmers to
raise/lowar the total amount of 1land under
cultivation?

Was there uncultivated 1land available to be
brought undef 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 a result of investment 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?

Inguts:

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 ~rop production focuses on techniques to forecast
yield. it should be remembered, however, that without
information about cultivated area, yield data are. not 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 method may change from
year to year as conditions and available data change.

-— Observation -

Survey Data: 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.

kemcte 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 in
relative terms. For example, 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 1is 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 the general 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 wuses 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 others, rainfall, fertilizer and other inputs.

To make such yield assessments, data are needed on these
other wvariables, 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 vields from previous years, as well as the
magnitude of these cnanges 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 necessdary 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 variable is easy
to calculate and, although it gives no precise information about
crop conditions, it can often be a good indicator of vyield,
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.

21



-- The Yield Moisture Index: This index is a better
indicator of the Impact on crop yield of a given level of
cumulative rainfall. It linterprots 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; and harvesting). Calendars
for selected crops in many African countries
are provided in Appendix 7.

Crop coefficients (for each stage of crop growth

and devediopment). Coefficients for thz 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 wvalues.
These roinfall 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 interpretations, 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 1is 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 Ffield 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 nrnrecessary to compute total production.
Nonetheless, the assessments can be extremely useful if non-
weather factors do not change significantly from year to year, or
1f 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 ylield. However, even in African
subsistence agriculture, economic, 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, @ven though their impacts are more
difficult to quantify than those of meteorological phenomena.

- Fertilizer: Fertilizer wuse 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
th2 use of this 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 tc reflect the effect of even small
changes in fertilizer use might improve the vyield 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 offtakes and estimates of
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 of
fertilizer will differ depending 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 1is 1likely to be quite different from the change in
yield caused by reducing the application from 100 kgs/hectare to
75 kgs/hectare. 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) 1land being
fertilized, or in less (more) fertilizer per hectare. The
difference in yield estimates from these two assumptions could be
signif!cant.

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 dividing 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., 1improved 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

adjustments would render s%ill better estimates. For example,
there may be land that was previously sultivated 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 vyields from irrigated farming of a given crop tend
to be some percentage higher than yields 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 act as
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 rates or severe famine
Situations will provoke rural out-migration, sometimes causing
farmers to completely abandon their flelds.
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The analyst should seek information about rural out-
migration if it appears that the lack of available labor could be
significant enough to affect the crop harvest from cultivated
land. 1If it is possible to assess the impact of these population
movements on total production for individual regions, these
adjustments should be made.

- Other Factors: Any other non-weather Factors that
might affect agricultural production differently than they have
in the past shculd also be considered in this analysis. Examples
would include pes: attacks, outbreaks of plant 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), post-
harvest estimates of production may still be timely.

-- Data Requirements

-= On-~farm retention (stocks plus consumption);

-- Local sales to private traders or other
hruseholds; '

- Sales 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 can be extrapolated to
estimate total production. Some caution should be exercised in
applying this method, however, as this share varies sigrificantly
from year to year in many countries and simple extrapolation from
a relatively normal yea. 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 FAQO 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 Fend

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 preduction 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. 1If not, the FAO
averages for 1979-8l1 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 food grain that is actually
available for consumption in the current year, domestic
production fiqures must be adjusted for the net change in both
official (public) stocks and unofficial (private) stocks. Net
change 1in stocks is equal to the closing balance for the year
minus carry-in stocks at the beginning of the year net of stock
losses during the year.

Net Change| = Closing | - Carry-in| - |Sfock™
in Stocks Balances Stocks Losses

Data are 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. Orn-going farm Surveys may be able to give some
indication of the level of on-farm inventories carried over from
the previous year. 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. For the purposes of this
calculation, all food held in stocks shculd be considered as
available for corisumption. Thus, the entire amount of stocks

shoula be added to production and imports to calculate total
available food.*

This is not a programming recommendation, however. In fact,
there may be compelling reasons for farmers and 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 negatire 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 St-ategy

A country may prcduce all of the food it needs to feed 1its
people; it may export other goods and use the proceeds to import

food; or it may do some combination of both. Most countries
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 a 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 fcllowing 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).

Available Int'l Export™ Commercial Debt
Foreign = |Reserves| + |Earnings| + |Credits - |Service
Exchange |Payments

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 Ccrop

production must be projected before harvest along with food crop

toduction. 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 not 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 of
total exports earnings.

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 1in using the official debt service
schedules for these estimations. Countries frequently do not
meet (and are often not expected to meet) the payment schedules
established by creditors and international irstitutions before an
unexpected shortfall in domestic production occurs. Only levels
of debt service retirement that are realistic in light of the
current crop situation shoult be subtracted.

6.2.1.4 Ccmmercial Credits

If international borrowing opportunities exist
which, if used, would not cause the debt service ratio to reach
dan 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 it 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 tend
to allocate their foreign exchange differently in years of
serious crop shortfalls from more "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 wup 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 been determined
(as presented in the equation above), the amount that can be
imported without surpassing the value of this reserve/import
ratio can be calculated as feollows.

Foreign ExchanEE,

Commercial Availability
Import =
Capacity - e
1+ Reserve/Import‘
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 do
in more normal years. 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) 1if the country is a PL 480 Title 1I/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 wuse 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 1level of commercial food imports in the
last three years;

- a trend forecast of commercial food imports.

To chonse which method is best for a given country, the
analyst can use historical data to calculate the forecasts that
each of these techniques would have generated had they been
applied in the past five vyears. The analyst should pay
particular attention to how each technique forecasted during
years of especially poor crop production. The method 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 1is very
straightforward.

Food — Total Net DomestIc Net Change T 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 tn
determine the total food need of 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 Ffood deficits at the regional,
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 Feood Aigd

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.qg.
dallocating 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 most
malnourished, increasing 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 focd
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 important factor in deciding how much additional
food aid should be used to reduce the remaining food deficit is
logistical capacity. 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 itsg
P.L. 480 program to help reduce the food deficit as calculated

above.

7.4.1 Non-emergency Food Aid

The foreign exchange holdings of some countrieg
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 commodi*ies destined
for sale have an establishéd market value and consumers have
enough cash to purchase then.

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 food
requirements, primarily in situations where there is such severe
devastation of domestic crop production that residents have
little cash incume, and hence virtually ro purchasing power to
acquire food. Sales of emergency food must be justified on an
exceptional basis, as the priority in Title II emerg«ncy 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 Feod 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.
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APPENDIX M
Per Caput Calorie Supply and

Undernourished in

Percentage and Number of Individuals

Selected Count

1969/71 and 1972/74

ries

Population with Celoris lntake belo:

Calorio Supply C&ilicd i.2 BMR
Country per caput m3t !

1969/11 1912774 (. 2 P.rcu“.g. Nuimber (100
$1969/T1 1972774 196%/11 1972/
Afghanistan 1947 2000 134b i 4 37 7301 4
entina 342 3281 1631 2 2 478 494
Bangladesh 1945 1949 1512 - 18 8 25723 27026
livia 1808 1860 1548 £ 45 2486 23158
Botswane 2116 2028 1517 23 36 204 237
Brazil 2507 2538 1545 1< 1) 13329 1478
Burma 2184 2101 1487 1< 22 5272 655S
Camerocon 2407 2383 1526 13 16 817 990
Chad 2088 1768 1526 R 1] 54 1238 2063
Chile 2802 2736 1554 11 15 1031 1484
Colombia 2152 2164 1487 29 28 6402 6806
Domiajcan Rep, 202} 2158 1517 38 3 1650 1581
Ecuador 2062 2087 1507 30 30 1809 1998
Egypt 2676 2632 1587 7 € 23 2866
Ethiopia 2168 2051 1512 26 8 6462 10174
hana 2213 2302 1498 22 20 1898 1866
Guatemals 201$ 1987 149) 38 38 01} 1%
Guinea 201 1994 1517 38 41 1490 1725
Haiu 1964 2029 1523 43 38 1823 1678
Honduras 2178 2052 1517 32 38 817 1078
India 2034 1970 1486 26 30 141214 17562
Indonesia 19658 20)) 1507 34 30 40619 38742
ran 2162 2326 1508 2) 15 652) 4647
Iraq 2300 2392 1528 17 14 1591 1447
Ivery Coast 2608 2626 1517 9 T8 88 i
Kenya 2241 2137 1517 24 30 2699 3722
Korea Rep, 2707 2749 1531 4 4 1255 1332
Liberia 1943 1976 1517 42 37 640 603
Libys 2553 2698 1526 1) 7 252 149
Madagascer 2463 2360 1517 14 17 270 1288
Malawi 2340 2414 1517 19 14 828 (311
Mali 2056 1759 1526 38 49 1918 2656
Mauritania 1993 1867 1517 36 48 418 531
Mexico 2661 269) 1512 9 8 4528 4438
Morocco 2480 2593 1528 14 10 2118 1650
Mozambique 2019 1989 1536 3 36 2800 3173
Nepal 2041 2018 1486 27 29 3o 3499
Nicaragua 2417 2184 1523 17 18 33§ - 3N
Nigar 1989 1857 1526 R I3 47 446 2048
Pakistan 2148 2132 1512 24 26 14508 17223
Paraguay 2781 2723 1487 6 8 138 200
Peru 2312 2328 1526 2) 23 3047 332¢
Philippines 1945 1953 1517 S 3s 13161 14550
Saudi Arabia 236} 241} 1534 14 12 1084 1014

APPENDIX M {Cortd,)

128

. Population with Calorie Intake bele
c Calorie Supply  Critical 1.2 BMR
ntr imi

ountry l969pir cu;u;; ” limiy Percentage Numbes{ 1000
‘1 1972/14 (1.2 BMR) 1969/11 1972/74 1965711 1972,7.
Senegal 229 2181 152¢ 25 25 981 1083
Sicrra_ L eone. 211 2254 1498 20 2] 529 59¢
Somalie 1874 1916 1492 42 40 61171 1202
Sudan 2096 2067 1526 30 30 4709 5153
Sv‘.:ihnd 2072 2118 1536 s 3 143 147
yria 2462 2528 1536 N 10 750 €53
Tenzania 1964 1958 1498 3 35 4646 5.
Thailand 2298 2115 1511 18 18 6434 75t
Togo 2164 2167 1498 24 24 470 Hb
Tunisia 2233 2378 1514 24 16 1233 [
Turkaey 28)) 2830 1577 17 7 2466 2653

Venezuela 2408 2399 1536 7 7 139 8
Airo_ 2022 1848 1504 34 44 1387 10244
Zambia 1980 2016 1517 3s A 2] 1503 1600

Folo-Tipo uia SaGRas NapoL



APPENDIX 3

From Cadorie Requirements

Food and Agriculture Organization

Nutritional Studies No. 15
Rome 1968

Includes:

Calorie Requirements for Adults



Taote 2 . Cawore REQUIREMENTI OF ADULTS ACCORDING TO AGR AT RIFERENCE
TEMPERATURE AND BOOY WRIGHT

Age I o'l.‘e::::fac‘r:tc“e , Men ’ Women
Years [ T Caloties per day ... .. ..
20 0 30 100.0 3 200 { 2 300
30 10 40 91.0 J 04 2231
40 to %0 94.0 Yoos 2162
50 to 60 86.5 2768 1 990
60 wy 0 79.0 2528 ! 817
70 69.0 2200 1587

ADJusSTMENT FOR ENVIRONMENTAL TEMPERATURE

The effect of temperature has been discussed in Chapter VI. Table 3
shows the requirements of adults calculated according to the procedures
recommended there.

Tastt 3. - Catonss REQUIREMANTS OF ADULTS ACTORDING TU MEAM ANMUAL EXTERNAL,
. TEMPERATURE AT REPERZNCE AGE AND 300Y WHIGHT

u(«ﬁs'::::cur‘u'(un I of rd‘«uuf:. I Men l Women
Cemgrade | T Calorios per day . ... .. .

—35e 104.5 3 2 404

o 103.0 I 6 2369

e 101.5 3 248 2138

10° 100.0 3200 2300

S 81.5 3120 2243

20 95.0 J oW 2185

25e 925 2 960 2128

30 90.0 2 880 2070

S

-

ADJUSTMENT FOR BODY WEIGHT, AGE AND ENVIRONMENTAL TEMPERATURE

When aduits differ from the reference in all of these three respects
the adjustments should be made first for body weight, then for age,
ind then for environmental tenperature. That is, the requirements
of the individual are calculated according to the body weight at 25
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APPENDIX 4

From Agricultural Commodities
Projections for 1975 and 1985 Vol. 1
M=thodological Notes
Statistical Appendix
Food and Agriculture Organization
Rome 1967

Includes:

Technical Conversion Factors Used in the Preparation of
Standardized Food Ralance Sheets
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Banio ovawodity

Wheat

Rice, padiy

Rioce, hemsr..

Barla:

Cata

Maise

Millet and sorghum
Rye

Cassava, fresch
Cassava, fresh

3ugar ocape

Sugar beet
Yon=genirifugal suyar
Rav centrifugal sugar

Oroundouts, in shell
Coconuts, in husk

Pruit, fresh
Apples

Pears

Pigs

Peaches

Fluas

Citrus Fruit, fresh
Citrus Fruit, fresh

Meat, carcass veight
Meat, carcass veight
Meat, carcass veight

¥ggs, in shell
Eggs, in shell

Pish, round velght
Pish, round weight

Milk, whole
Milk, whole
ulk. whole
Milk, whole
l.l].k, wholn
lilk. akiamea

Cotton seed

Sesans seed
Rapeseed

Linseed

Sunflover seed
Castor seed
Oroundmts, shelled
Soybeans

Nolon seed

Heap seed

Palm Kernels

Copra

Tungauss

Shea nuts

Safflove: .=

Other seeu... ..., uoified

Coavers

- 56 =

Derived commodity

vheat flour
rice, milled
L] [ ]

Clour
L]

cassava flour
tapiooa

rav ocentrifugal sugar
L] - »

refined suguar
groundnuts, shelled

oopra

m‘. dried
dried apples
"  pears
L] Ligs
"  peaches
*  pluas
oitrus juioe, natural
- - conoentrated

canned meat
smoked "
salted "

liquid or frocen eggs
dried eggs

£1sh, landed vaight
" f1llet "

povdesed vhole milk
condensed or evaporated ailk
chaese

butter

oreaa
powdared skim milk

cottonseed oil
sesane seed oil
rapeseed oil
linseed oil
sunfloverseed oil
castor seed oil
groundmt oil
soybean oil
melonseed oil
hempseed oil
palm oil

eooconut oil

tung oil

shea nut o4l
saffloverdved oil
oil

PA.ql‘«h'M o 193§ aud. (Qgs Usl. 1!

n Paotors Used in the Preparation of Standardiged
Food Balance Sheetas 1

Conversion faotor

roent
907 2-80
60-70
80
60-80
50-80
80-95
80-9%5
70-80

2533
1530
10-12
14=17
60
92

70
15=24

10=-20
17
k3
18
23

3040
8

60-80
15
89

18
4

67
50

12
8
11

3
16

9

16
47
35
RV}
30
45
43
16
3o
3o
46
£4
17
46
30
30

y Where - .uaversiom faotor is applioable 'tb many oourtries, it is shown as & single figure, while

for ti.re products for vhich ocoaversion rates vary substantially from oountry to oouatry the

coaversion faotors are shovn as a range.

For further references regarding the speoifio factors applicable to partiocular countrise see
the FAO publiiocativns “Techmical Conversionm Paotors for Agrioulturs? Commodities™, Rome 1960,

N



APPENDIX 5

Data Checklist
for Food Deficit Assessment



W’

DRTR REQUIREMENTS FOR FOOD DEFICIT ASSESSMENTS

i VARIABLE ALTERNATIVE METHODS i ESSENTIAL DATA ¢ USEFUL DATA <oR INFORMRTION) H
¢ TO BE ¢ OF ESTIMATION : : '
¢ ESTIMRTED . : !
¢ INDICRTORS : . prices { -~ monthly data series on food ¢ -~ historical data series on: :
H H : prices, by crcp, by region, : food import prices :
H H : for a period of years; H govaneent procuresent prices !
: : : including currert year : production costs :
‘ : ! - inflation rates for same years | :
: ¢ 2. distress sales of { = historical data on volunes of ! ol
: : livesteck H livestock sales : H
H : ! ~or— : :
: : ¢ = livestock prices H :
[} " [} $ »
H { 3. remote sensing in : : satellite images of the country !
E E images : 5 by month over several years .:
] ’ N H H
: : : : :
: + + . + i
+ TOTAL i 1. per capita i -~ survey data on average : :
¢ FOOD : consurption H consumption per person : .
{ NEEDS H (aultiplied by’ { - population H subsistence standards :
: . : population : : historical data series on: :
: ‘ : H : Food prices H
: : H consueer incomes H
H ' 2. average total — historical data series (for H H
[] 3 ] -
] L] & [}
: : ! :
: . : :
. : : :

consunption from
previous years
adjusted for the
current population

oh aw An A6 8 wu o0 oe se B

at least 5 years) on:
net domestic production
ret changes in stocks
net food imports
total food aid
total population Cor
population growth rates)

con=aumer prices and income
elasticities

total discretionary (above
subsistencae) focd consunption in
the econcay

consuaption behavior in previous
droughts

~ cuwrvent population



DATA REQUIREMENTS FOR FOGD DEFICIT ASSESMENTS (con’t)

1. The AreasYield
Method

a2rea data, by crop, by region

yield forecasts, by crop, by
region

historical data series on:
commodity prices
prices of non—~agricultuwral

products
available land
available inputs

NASA or NOAA assessments
historical data series on:
rainfall (sonthly, 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
Hethod

sales to government aarketing
boards
percent of total production
sold through government ‘v
channels

—or—
on-farm retention (stocks and
consumption)
local sales

closing balances
(ninus)
carvy in stocks

carry in stocks for government
and on-farm inventories
coefficient for stock losses

past storage behavior for
government and farm stocks in
periods of drought

S e RS N et et s dmen s encs ac ne & fo cmen o 2F 20 k6 se e 46 56 as 2e B8 Te ve s me me m. oo oo "e s 4% @0 an an o=

foreign exchange
availability

(divided by)

1 + (reserver
import ratio)

1
.
1]
L}
L)
[}
.
.
1
.
13
L]
]
1
[
]
.
»
[]
?
1]
.
[)
L}
L]
.
[}
L}
[
[
Y
<
1]
L]
1]
[}
L]
L]
,
L]
1
L}
’
L]
3
L}
[
L]
L]
]
"
*
s
L}
[
L}
.
[}
3
\d
1]
L]
[
]
[]
[
a
]
1]
[ ]
L]
L
L}
L]
.
L]
L3
L}
[
L]
[]
[
]
1
]
L]
L]
L}

international reserves

projected manufactiured export

earnings

production forecasts for cash

crops :

expected world prices for cash

crops

projected debt service

payments

world prices fer food imports

historical data on:
total food imports
grain imports
reserves

L]
]
[}
[}
.
.
e
L}
]
[
[
L]
L]
[}
[ ]
»
3
L}
.
L
[}
]
.
L
[
.
1]
t
]
[
e
T
L]
.
.
]
.
[}
.
L ]
[}
L
[}
L]
[]
L]
.
L]
a
[
"
*
.
.
L]
.
L]
]
e
T
L]
L]
.
L}
.
»
1.
.
s
(3
[
[
’
.
.
»
L3
.
.
]
[]
1]
.
L]
[
L}
?
?

food stra

available international credit
for ieport finance

illegal sauggling (import or
export)

breakdown of imports by category




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
Fercilizer use (by crop)
Pesticide use (by crop)
Other input uge (e.g., credit, tractor services)
Rainfall (veekly, from agriculturally representative regions)
Rural. labor farce

Prices

Commodity prices to consumers (by region, bi-weekly basis)
Commodity prices to farmers

Commodity 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

Z of productivn used for seed, by crop
Z of production used for feed, by crop
%2 of pruoduction wasted, by crop

Stock lusses as % of total holdings

Price and income elasticities, particularly for grain consumption

Yield responses to fertilizer doses, by crop
(for different levels of application)

FACTORS OF CONVERSION

Kilograms of grain to caloeiss, 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 1ivestock 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 ugse 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 N

o



Prices :
Commodity prices to consumers (by region, bi-weekly basis)
Commodity prices tvo farmers

Commodity prices in neighboring countries

Input prices

Congumer Price Index for non-farm goods

International Finance

Merchandise export earnings

Projected debt gservice payments

Value of potential International i{mport credits

Other

Changes in soil quality (de%ettification, salination,
waterlogging, etc.)

Episodic information (plant disease, pest attacks, war, weather-
related disasters and their impact on production)




APPENDIX 6

Fram 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. INOICES

‘A, Percent of Norma) Rainfall

In climatology normal rainfall is determined by dividing the total
amount of rainfall for the record period (example: 20 years of June rain-
fall) by the number of years. Clearly, this is the avérage or mean,

Average = [rX;/n]
where X = June rainfal)
i =year, 1 ton_
Percent of nofﬁal (PN) is defined as:
PN = (X; - £Xj/n) (100)

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

example, 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 represent 50 percent below normal. -Similarly,'if 150 mm was

observed for the current month, this is 300 percent of normal-or 200 per-

cent above normal, Needless to say, these statements can only lead to con-

fusion for the non-technical reader; therefore, it is suggested that when

percent normal (average) is used, the values be consistentiy stated as

percent of normal (average).

One advantage of this index is its simplicity and ease of under-
standing by the non-technician., In addition normal rainfall, part1cular1y
monthly values, can be easily secured through many sources or estimated by
various method;. It is well known that normal rainfall may be associated
with deficient or excessive water for crops. Therafore, the use of percent
normal has to be carefully interpreted in terms of the rainfall amounts,

plant water requirements and time of rain relative to the growing season,



APPENDIX 7

From Crop and Fqod Aid Calendars for Africa

United States Department of Agriculture
Economic Research Service
International Economics Division
by Kevin Lanagan
Augqust, 1983

Includes:

Crop calendars, by country, by commodity

G



Crop and Food .M.d The five calendars presented here show planting and harvesting dates

Calendars for
Africa

for major food crops i{n 36 low-income countries in Africa. In addi-
tion, these calendars show when food supplies are critically short
and when food aid must be shipped from the United States in order to
reach 1ts destination when 1t 18 most needed. These calendars dif-
fer, therefore, from earlier crop calendars that provided only
plauting and harveating dates for key food cropa in the developing
wotld.y Those calendars, although still valuable general reference
works for world agricultural production, consunption, and trade,
provided little help to policymakers and arcslysts on the 1ssue of

food aid needs in developing countries.

Interest in food aid policy hse Intensified over the laat decade,
due in part to the worldwide attention accorded Saheliaun droughts
and refugee problems in Cambodia and East Africa. In adminiatering
food assistance programs, the concern- has been not ouly the volume
of food aid available for and required by needy countries, but also
the timi of 1ts delivery. BRecipient and donmor countries alike
have "Tamented those occasious where, despite early and accurate
deternination of food needs, delivery of food aid supplies did not
occur at the time of moat critical need. Pood aid operatioas
officials in USDA and AID speculate that food aid bundles have on
several occasions reached targeted populations too early cr too late
to ¢«chieve optimal benefit. Documenting such occurrences has been
difficult due to variability in oo-site verification and opinion
regarding the timeliness and adequacy of food aid distribution. A
staff report to the Senate Foreign Relations 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. Grain spoilage and infestation resulted.

From the perspective of food aid, then, what has been missing among
previoug collectiona of crop calendars is an elucidation of how crop
Planting sand harvesting seasons affect the tining for the delivery
of food aid shipmenta. Analysts charged with appropriating tood aid
budgets should know not only in which month(s) a recipient country's
1arvest occura but also when food shortages are moat acute, uow auch
lead time 1is required to transport food from domor to recipient
sountries, and what is the normal cycle of rainy seasons which could
tomplicate inland food tranagportation efforts.

(his document provides such enhancements to the traditional crop
calendar, specifically for countries in Africa..z_/ Table 1 contains
basic crop calendars for ma jor ataple crops in low-income developing

1/ Representative collections are Planning and Harvesting Seasons

for Africa and West Asia, USDA/PAS-M-90, July 1960; aod Crop

Calendars, FAO/Roae Planting Production and Protection Paper No. 12,

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



African countries.3/ Tables 2-5 present suppierentiry infcTzation
of use in food aid analysis and policymaking: rainfall seasons;
periods when food shortages are most likely to be acute;. shipping
time from the United States to each country, and criticel moaths for
timely shipment of food aid from the United States. Thisz laat table
takes ianto account all the factors included in the preceding
tables—along with other information concerning port and
transportation facilities——to provide an estimate of optimal months
for delivering food aid. (Critical months for shipment from origins
other thzn 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.)

Por the «crop calendars (table 1), countries are arranged
alphabetically; 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 chromological reference. Estimates of
planting &nd harvesting times are based upon unormel historical
practice. In a given year, these times will vary somevhat with
rainfall and avuilable soil moisture. The crop calendars treat only
key staple crops. Cassava is excluded because it is harvested
year-round.. Occasionally, crops are split into major and minor
harveat, which indicates that more than one planting for that crop
is normal. Ma‘jor denotes the major planting'in terms of volume.

- -One-crucial_step_in_the_process of anticipating food aid needs is
not dealt with iu these tables—namely, the optimal timing of
negotiations between donmor (U.S.) and recipient countries in order
to meet recoammended shipping time frames in table 5. Because of the
numerous linksges within negotiations &nd processing cycles, firm

~—estitates—of—when—co—start—negotiations cannot be attempted here.
Forging the agreement itself, iniciating the purchase authorizationm,
bidding on pale of the commodity, preparing documents, and loading

"~ the commodity for shipment all can vary in duration and therefore
elude uniform time prescriptions. Instead, it is hoped that

- officers responsible for the operatiocns of food aid assistance—who
are more intimately acquainted with the ¢timing of their owm
negotiating cycle——will find the food aid calendars a useful guide
in determining optimal internal scheduling for food aid assistance
activities.

_.1/ These 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 countries, as
well as a few low-ifncome countries for which the available

information vas inadequate.



Table l--Low-{ncome countries of Africa: Crop calendars for major food {tems _1_/

Councry HE Crop 2 Jan : Feb : Mar : Apr : May : Jun : Jul ; Aug : Sep : Oct : Nov : Dec
Angola ; Corn : H P P
Benin ! Corn (wajor) : P P H H

: Corn (afnor}) : H P p H
! Yans : P P P H H
Botswana : Corn H H H H P P | 4
{ Sorghum : H H H 14 P 4
Buruadt 2/ ¢ Corn : H H P | 4
: Sweet potatoes : P 4 H H
Camercon 3/ i Rice (major) : § P H
¢ Rice (ainoz) P p H H H
¢ Corn (major) . 4 4 H H H
¢! Corn (mtmor) p P H
¢ Mlllet H - 4 ) 4 H H
Cape Verde : Cozn : Q H
: Beano H 4 H *
Central : H
Africa : :
Republic : Corn : P P H H
Chad : Rice : P P H H H
: Millet H P H H H
Egype : Wheat : P H H H P 4
: Rice : H 4 P 4 H H H
¢ Corn (najor) p P p H H H H
: Cora (minor) s H H P p P H H
- : Sorghum : P P P H H H H -
: Millet : | 4 4 H. H H
Ethiopta 4/ : Wheat i H__H . —— P-o—p-—p . —p - g iy - -
— - : Corn : P P P H H H
: Barley : P 4 P H H H
: Sorghua H P | 4 4 P H H H
: Teff : H H H 2 P 14 p P H H H | SO
_1Ee!kln.........s.ﬂica.(-agn-) + ' 4 4 H H
: Rice (minor) : y P p H
: Corn : P P H H
: Millec : 4 4 H H
Chaoa {! Corn (major) P p H H
¢ Corn (minor) : H H
: Cocoyams : H P P H

1/ Casseva excluded. Harvested year~rouad.
z/ Important food Cro.)s not listed include caseava, beans (harvested {n February) and potatoes

(harvested ia July).
2/ Ma jor corn crop grown ip southern ralny region, millet and aioor cora crop {n northern dry area.
4/ Teff ratsed as a bread cereasl alaost exclusively {n Ethiopta.

Note: p = planting; H = harvesting.

(6‘\



Table l-~Low-incoae countries of Africa: Crop calendars for major food items 1/ == Conttnued

Councry : Crop ¢ Jan : Feb : Mar : ApT : May : Jun : Jul : Aug : Sep : Oct : Nov : Dec

Guinea ! Rce (upland) : p P H H

{ Rice (swamp) : H P P P P H H H

: Com : P P H
Guinea~Bissau : Rice (sajor) P p H H

: Rice (minor) : K P 4 P P H H H
Kenya : Corn (major) ¢ H H p P H H H

: Corn (ninor) : | P P
Lesotho 5/ ¢ Corn (major) H H H H P p P
Liberia i RMece (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 8/ : Corn : P P H H H H P P
Malt 7/ : Rice (majar) 3 ) 4 1 4 H H

* Rice (minor) P P H

i Corm : P P H H

: HMillet (major) : P P P H H

! M{llet (minor) : P P H H
Mauritania 8/ : Rice : P H H

: Millete : P H H
Morocco : Wheat s P H H H P P P

i Barley : H H H H P ? P
Mozaabique : Comn : H H H P P
Niger 8/ Millet : P P H H

: Sorghua H P H H
Rwaanda 10/ : Sorghua : P P H H

! Sweet potatces : P P H H

t

-2/——orghua harvested sooner thag corn, Wheat—vith an April-Noveaber seasou—less {aportant thag

corn; large proportion Oﬂ_xhslt_ncedl.llpo:tcd—lton—Soueh—ﬂfriuu.
6/ Sorghum and rice have crop sesson similsr to corn. Country is vulnerable to seesonal food

shortages due to dry season averaging 5 moaths. e T
Z/ Minor millet crop is raiged in Mopti-Gao region when rainfall provides adequate soil woisture for

planting.
8/ Rice growa on recessicn plainas along Senegal River.
9/ Quick-maturing millet grown to provide food bafore the longer maturing sorghus crop is harvested.
éﬁ? Sorghua and swveet potatoes {nterplanted during February-June tainy season, beans and corn during
Septeaber-Deceaber rainy season.

Note: p = planting; H = harvestiog.



Table 1--Low-{acome countries of Africa: Crop caleadars for wajor food {tems 1/ — contaued

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

Senegal : Rice H P H H

: Millet : P H H
Sierra : Rice (swaap) : 4 P H H H
Leone 11/ : Rice (upland) 3 P H H H

- : Rice (moistland): P P H H

Somalia : Corn (major) P P H o g

: Corn (minor) : H H P P

: Sorghus (major) : P P H H H

: Sorghus (minor) : H P P
Sudan 12/ : Wheat H H H ) 4 P

- 3 Corn : P P P H H H

: Sorghum H P P H H

2 Millet : . 4 P P H N H
Svaziland : Corn : H H H P P 4
Tanzanta ¢ Comn H P P P P H H H
Togo ¢ Cormn H P P H H

: Millet : P P H H
Tunigia ! Wheat H H H H | 4 p P

: Barley H H H H P P )
Uganda / : Corn (major) : P | 4 H H H

: Corn (aminor) : H H P p
Upper : Surghua : P P H H H
Volca 14/ : Millet : P p H H
Zafre ) : : 4 | 4 H
(Northern) : Rice : P H

¢ Corn (major) : P H

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

¢ Corn (major) ¢t P H

¢ Corn (minor) :

: : H H H H P P
Zaabia 15/ : : _

: Corn
11/ Tidal and inlend Svamp rice plants growm in aurseries during April-June, then traasplanted in

12/ tvheat 13- Prisarily {rr.gated.

13/ No Prolonged dry season normally, but rainfall is particular subject to variation in the
northeast. All aajor graine have similar crop seasons.

14/ Sorghum 1g Rajor staple; cmaller aillet crop harvested in August-September provides food until
October sorghum harvest.

15/ Millet and sorghum crop seasons similar to corn. Zambia heavily dependent upon corn; loog dry
Season for the crop—§ aonthe--mgkes Couatry particularly vuloerable to shortfalls.
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Table J—Low-income

countries of Africa:

Estimated critical hungry

periods

Country

Jaan

Feb

Mar

Apr

May

Jun

H Juf

Aug : Sep

Oct

Nov

Jan

Starting:

Jan-Mar

Angola
Madagascar
Malawi
Morccco
Mozambique
Rwanda
Swaziland

Tunisia
Zambia

Starting:
Apr-May
Benin

Cape Verde
Ghana
Keaya
Scmalia
Taczania
Togo

Starting:

J
“Tamersen

Chad

Ganbig

Guinea
Guinea-Bissau
Liberia

Mali
Mauritania
Niger
Senegal

Sierra Leome -

Sudan
Uganda
Upper Volta

Sc;r:ihg
Seg:-Dec

Botgwana
Burundi
Cape Verde
Congo
Ethiopia
Malawi
Zaire
(Northern)
Zaire
(Southern)
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Taple 4--Selected low-income couatries of Africa:
Shipping time requirements from New Orleans

Country : : :
of : : Distance : Travel. time 18:
destination : Port : :
: : 18 knots : 13 kuots
: Miles Days
Angola : Lobito 6,609 15.0 21.0
Egypt ! Alexandria 6,369 14.5 20.0C
Caabie : DBathumat. Bange! 4,381 10.0 14.0
Ghana ¢ Accra 5,603 13.0 18.0
Kenya ¢ Monmbassa 9,496 22.0 30.5
Lesotho ¢ Durban 7,957 18.3 25.3
Morocco ¢ Cagablanca 4,412 10.0 14.0
Mozambique : Beira . 8,651 20.0 27.5
Senegal ¢ Dakar 4,268 9.5 13.5
Sierra Leone { Freetown 4,661 10.5 14.7
Sudan ¢ Port Sudan 7,273 16.5 23.3
Swaziland ¢ DurencoTm Mo
: ges T 8,256 19.0 26.5
Tanzania : ZannitberPares 9,555 22.0 30.5
Zaire : Matadi  Sela~ 4, 562 15.0 21.0
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APPENDIX 8

Frqom User's Guide
Development of Agroclimatic/Crop Index
Assessment Models ‘
in cooperation with University of Missouri
by C. Sakamoto, R. Achutuni and L. Steyaert
September, 1984

Includes:

Crop Coefficients, by commodity
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‘Table 4. Crop Coefficients (kc)

(Adapted from Doorenbos and Pruitt, 1977)

Crop Development Stages

' Flowering
CROP " Planting or Vegetative and Maturity Harvest
Transplanting 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 - 0,30 1.00 - 1,20 1.00 1.15 1.00 - 1,15
Green Beans 0.30 - 0.40 0.65 - 6;75 0.95 - 1,05 0.90 - 0.95 0.85 - 0.95
Groundnut 0.40 - 0,50 0.76 - 0.80 0.95 - 1.10 0.75 - 0.85 0.55 - 0.60
Maize

Sﬁeet 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 .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 - 0.680 0.50 - 0.55
Soybeans 0.30 - 0.40 0.70 - 0,80 1.00 - 1,15 0.70 - 0.80 0i40 - 0.50
Sugarcane 0.40 - 0.45 0.70 - 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

e



APPENDIX 9

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, applications, and interpretations of Yield Moisture
Index
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B. VYield Moisture Index (Steyaert, et al, 1979; Achutuni, et al, 1982)

The Yield Moisture Index (YMI) is based on weighted monthly cumulative
rainfall, The weights are a function of the crop water requirements and
vary from.stage to stage, The YMI is a simple index that helps the user to
assess agroclimatic crop conditions during the crop season.

The Yield Moisture Index (YMI) for any particular crop is defined as

follows:
N
i=]
where:

i = the crop stage (1 = planting or transplanting,
2 = vegetative, 3 = flowering/reproductive,
4 = maturity, etc.),

N = total number of crop stages,

Pi the rainfall during the ith crop stage, and

kci = the appropriate crop coefficient for the ith crop stage
(Table 4),

The index values can be expressed either as a percent of normal or as

3 percentile rank {on a scale from 0 to 100, average = 50th percentile),

Data P:suirements

The following data are required for computing the yield moisture index
for any particular crop: (1) crop calendar information, (2) crop coef-

ficients and (3) monthly rainfall data.

1) Crop calendar information includes the normal month or months of

(i) planting/transplanting, (ii) vegetative stage, (iii) flowering and
reproductive stage, (iv) maturity stage, and (v) harvesting. The example
of the crop calendar for several crops in the Bicol Region in the
Phillipines is shown in Table 5. In instances wQere planting or

transplanting takes place over several months, the month of peak activity

can be considered to be the normal planting or transplanting month;



Table 5. Crop Calendars in Bicol Philippines

(Thimatic .
Reqion lone Crop Season Jan Feb Har Apr May Jun Jul Augq Sep Oct Hov Dec
8icol It Rice Lowland 1Ist VU J ¥ ¥ S ¥ ¥ ¥ ER— 00 0000 0000 OO0
Lowland 2nd —0 0000 0000 0000 00 1111 M+ M
Upland 1711 1111 1111 00 G000 0090 0000
HMatze Dry Season 1711 ;177 /717 0000 0000 0000 9O
Wet Season 171/ i l/ 0000 0000 0000
Soybean 1111 1111 0000 0000 90
Iv Rice Lowland Ist 111/ HE A —0 0000 0000 0000
Lowland 2nd /44 0 0000 0000 0000 1117 HA,
Upland 711 1111 1117 0p 0000 0000 0000
Matie Ory Season 0000 0000 OO0 ) 111177 1117 0600
Wet Season 1000 110 1111 odoo  ecoo  oooo 0o
Soybean 111t 0000 ©002 900
Sugarcane //// 0000 0000 0000 0000 1111
(4] Rice Lowland 1st 111/ i+ A —O0 0000 0000 0000
Lowland 2nd /44 0000 0000 0000 1711 HH
Upland 1111111 11t 00 0000 0000 0000
Matie Dry Scason 0000 0000 0000 QO 111/ 1711 111/
Soybean T, 000 00CO 00
Legend:
“111 Planting
—— Transplanting

000 Harvesting

S¢



26

2) Crop coefficients for each stage of crop growth and development can

be obtained from Table 4. The user can also compute the crop coefficients
for a specific crop and location by referring to Doorenbos and Pruitt
(1977). If crop coefficients have been developed for in-country use, these
should be used in lieu of Table 4.

3) Monthly rainfall data for each month of the growing season can be

' obtained on a real~time basis. It is important to select only those sta-
tions for which rainfall data are available on a real-time basis.

A ristorical rainfall data set is needed to obtain normal (the aver&ge)
monthly rainfall values. If such historical data are unavailable, the
rainfall average may be obtained from published climatological records such
as Wernstedt (1977). If percentile rank is to be calculated, it is
necessary to have a historical data series of sufficient length (see

section on Quantity of Data) so that the data are not biased.

Calibration of YM]

Use of the YM] in quantitative form does not help the assessor.

Instead, we need to look at the YMI as a percent of normal or better yet,

¢s a percentile, One objective of these simple indices should be to provide
broad categories of impact for large areas with available basic data (in
this case, precipitation). The YM] provides qualitative information, but
can be calibrated for use in a pseudo quantitative manner. For exampie, a
simple Maize YM] ranking (for August) is provided for Surkhet, Neﬁa] in the
Eastern Terai region (Figure 6). Data for the period 1957-1983 are shown,
From the plot, the cumulative weighted rainfall at Surkhet shows very low
percentiles for 1972, 1973, 1976, 1977, 1979, 1982, and 1983. Values are

below 21 percent for these seven years (1978 had missing data). It is
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obvious that this graphic display alone will not provide all the necessary
information to make. a reasonable Jjudgement on the crop status. One must
also review the index for May, June and July (crop season). Also, other
ancillary or support data sources must be used. One example is the episodic
data base shown in Table 6 where past documented impacts provide possible
quantified values. These episodic data bases are deriméd from a literature
sea}ch of reports of various agencies, both national and international,
These reports might reveal statistical data which are important for com-
parative purposes. Examples inclyde percent crop reduction from a
referenced year. One might also use these data bases to state that the
impact is likely to be similar to a particular year if the monthly and
cumulative values are similar. ‘

These YMI values could also be plotted for individual stations angd
analyzed regionally with isolines to demonsﬁrate a severity gradient.

In the example of August 1977 Maize YMI at Surkhet, the historical
episodic event data base revealed a serious drought condition.that affected
the maize crop. Wheat and rice was also affected; the request for inter-
national aid was corroborated by a YMI value of 14 percentile. In 1983,
when the percentile reached 7 percent, prevfous data sugaested serious food
conditions were very possible. Of course, in the case of maize, the criti-
cal period is June and July. In June and July, 1983, the index reached an
all-time low of 3 percent (not shown). At that time, these values should
have alerted the assessor of a very serious situation which was eminent as
early as July, a full one to two months before harvest.

After the episodic event data base has been used to calibrate the YMI,

categories of interpretation could be develooed for each area. Such an

. Ab
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TABLE 6

Summirized episodic event data on reported weather and non-weather

factors having adverse im

pact on crop conditions and food secur: .y

for Nepal,
YEAR MONTH EP1SODIC EVENT
1977 Rice Production Declined by 3.5 Percent
Due to Erratic Monsoon Rainfall in the
Terai and Hills Regions. Acute Food
Shortages Reported and Aid Requested by
the Government.
January - Drought Affected the Wheat and Maize Crops
April in Most Regions of the Country.
July - June and July Were Extremely Ory Delaying
October Rice Planting by Tnree Weeks. Erratic
Rains in July Through September Caused
Floods in Some Areas and Drought in
Others. Rice Plantings are Below Average,
Acute Food Shortages in the Hills and
Terai Regions, The Government Has
Requested International Aid.
1978 January - Wheat and Other Rabi Cereal Produrtion
April Above Average.
May - Maize and Fica Damaged by Pests and
September Disease, Floods in Central Terai.
1979 February Some Hail Damage Reported to Maize in the
May Terai
June - Drought During April Throug'; June Reduced
September the Maize Crop. Transplanting of Rice Has
" Been Delayed. Wiocespread Rains in July
Helped Transplanting of Rice. Aid has
Been Requested. HYV Acreage and
Fertilizer Usage Has Been Reduced by 23
Percent. '
1980 January - Previous Summer's Drought Has Created an
March Acute Food Shortage in the West Terai and
Hills Regions. FAO/LFP Emergency Aid
Being Given For Drought Victims.
July Earthquake in Western Part of the Country

Causing Extensive Damage to Life and
Property.

A



.example is shown in Tahle 7 which shows not only the percentile rank byt
also percent of normal. These categories for guidance (which are
calibfated for local conditions) can be incorporated into the graphs and
used as an assessment tool. It should be clear to the reader that the
calibrated rankings need to be reviewed and updated. New information, par-
ticularly if it provides quantitative comparative datat'is most useful and
sigﬁificant for effective impact assessment, It should be further noted
that the percent of normal and percentile rank suggested classes in Table 7

should be very flexible depending on the mean rainfall and the type of

crop.



31

TABLE 7. SAMPLE YIELD MOISTURE INDEX CATEGORIES

[ YIELD MOISTURE INDEX

Percent Percentile Interpretation

of Normal}{ Rank

> 155 85-100 * Potential for fiood damage.

85-155 40-85 Near normal to above normal’.crop éonditions.

70-85 3G-40 Moderate drought impact with reduced yield,

60-70 20-30 Drought impact with significantly reduced
yield.

50-.% 10-20 Drought impact with major yield losses.

0-50 0-10 Extreme drought impact with crop failure
and potential for food shortages.

Al
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Application of Yield Moisture Index: Examples

The Yield Moisture Index (YMl) 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 ¢) dry.

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

Chittagong (Bangladesh) was ¢hosen to represent a location that is
climatically wet. Flooding rather than drought is the majorAdeternent to
crop production.

Lahore (Pakistan) was chosen to represent a location that is very dry

where crops have to be irrigated from the rivers.

l. 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 (kcg = 0.35)
Vegetative Stage: June (kcg = 0.75)
Flowering/Reproductive Stage: July (key = 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 in Table
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,

P
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l. Planting Stagé (May 1982)

The YMI for May is given by:
YMIMay = Pg x kCg
= 89 x 0,35
= 31
Pg is the May rainfall (mm) and kcg the corresponding crop
coefficient,

- 2. Vegetative Stage (Jufie 1982)

The YMI 2t the end of June is given by:

YMIMay-Jun (Pg x kC5) + (Pg x kcg)

31 + (58 x ,75)

75

Pg is the June rainfall (mm) and kcg the
corresponding crop coefficient,

3. Flowering/Reproductive Stage (July 1982)

The YMI at the end of July is given by:
(Pg x keg) + (Pg x keg) + (Py x keg)

YMIMay—Ju]
= 75 + (98 x 1,05)

= 178
Similarly, Py is the July rainfall (mm) and kcy the
corresponding crop coefficient, The procedure for

computing the percentile ranks has been discussed

previously.

o
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Interpretation of Yield Moisture Index

The percentile rankings of the YMI for maize in Nakhon 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:

| 0 Possible 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 gererally asso-
ciated with crop failures. However, as noned‘prev{ously,-index
values early in the crop 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 9), 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 severe drought impact on the maize crop

in Nakhon Sawan.

0 Possible drought years (1954, 1962, 1966, 1975 and 1976). Index
values in the 20-35th percentile range could be 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 uSﬁally associated with index

values in the 45-80th percentile range,
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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: Transplanted Aman Paddy Crop in Chittagong (Bangladesh)

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

iransplanting: July (key = 1.0)
Vegetative : August ’ (kcg = 1.0)
Flowefing : September (kcg = 1.0)
Maturity : October (keyg = 1.0).

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

Procedure

The YMI for transplanted aman paddy in Chittagong is shown in

Table.11. A sample computation for 1981 is given below:

Transplanting Stage (July 1981)

The YMI for July is given by
YMIju1 = P7 x key

= 825 x 1.0

= 825,

P7 is the July rainfall and kcy is the corresponding crop coefficient

- for paddy.

e
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Vegetative Stage (August 1981)
The YMI at the'end of August is given by
YMlJul-Aug = (Py x kcy) + (Pg x kcg)

825 + (343 x 1.0)

1168,

Pg 1s the August .rainfall and kcg the corresponding crop coefficient
for paddy.
Flowering Stage (September 1981)

The YMI at the end of September is given by

YMIJU1-Sep = (P7 X kC7) + P8 X kC8) + (Pg X kCg)

1168 + (151 x 1.0)
1319. -

Pg is the September rainfall and kcg the corresponding crop

coefficient for paddy.

Maturity Stage (October 1981)

The YMIyu1-0ct = (07 X kc7) +(P8 X kc8) + (Pg X kCg) +
(Pio X kclo)
1319 + (23 x 1.0)

1342,

P1o is the October rainfall and kcjg the corresponding crop coef-
ficient for October. The procedure for obtaining percengile
rankings has been discussed previously,

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

ank for the 1981 aman paddy crop-in October is at the 18th percentile rank
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indicating possible drought impact. However, as the summary Table 12
shows, in 1981 the cumulative YMI index rainfall for July to October was
1342 multimeters, the normal index value being 1774 millimeters, As
discussed earlier, only about 1000 millimeters (250 mm per month) of rain-
fall is needed to meet the total crop water requirements for the aman paddy
crop. Thereforg, the low index value rankings in Chittaéong 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 in a wet station such as C;ittagong and the use of percentile

ranking could be misleading.

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

Data:
The historical monthly rainfall data for Lahore, Pakistan is
shown in Table 13, The crop calendar for the transplanted wet season padcy

crop and the corresponding crop coefficient: are as follows:

Transplanting : June (kcg = 1.0)
Vegetative Stage: July (key = 1.0)
Flowering Stage : August (kcg = 1.0}
Maturity Stage : September (kcq - 1.0).

Procedure:
The YMI analysis for the wet season paddy crop in Lahore (Pakistan)

is shown in Table 14, A sample computation for 1983 is given below.
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Teble 12, Summary YM] Analysis for the
1981 Aman Paddy Crop in Chittagong, Bargladesh

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 YM! 825 1168 1319 1342
Normal TMI+ 707 1269 1542 1774
Percent of Normal YMI 117 92 86 76
Percentile .Rank 65 37 31 18

*Identical to normal precipitation because the crop coefficient is 1.00 for
Jul thru Oct. '
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Transplanting Stage (June 1983)

The YMI at the end of June is given by

YMIJun = P6 X kC6

16,

16 x 1.0

P is the June rainfall (mm) and kcg the corresponding crop

coefficient,

Vegetative Stage (July 1983)

The YMI at

YMIyun-gul

P7 is the «JU]y

coefficient.

the end of July is given by

= (P6 X kC6) + (P7 X kcy)

L]

1€ + (152 x 1.0)
168.

rainfall (mm) and kcy the corresponding crop

Flowering Stage (August 1983)

The YM] at

YMIJunnAug

the end of August is given by

(Pg x kcg) + (P7 x key) + (Pg x keg)
168 + (217 x 1.0)
439,

Pg is the August rainfall (mm) and kcg the corresponding

- crop coefficient,

Maturity Stage (September 1983)

The YMI at

YMIJun-Sep

the end of September is given by

(Pg x keg) + (P7 x keg) + (Pg x keg) + (Pg x keg)
439 + (28 x 1.0)
467,

C(t
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Pg is the September rainfall (mm) and kcg the corresponding
crop coefficient,

Interpretation

The percentile ranks of the YMI for paddy in Lahore shown
plotted in Figure 9, reveal a low of 35 percent for July, rising 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 mi}lime-
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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to Calories "and Cereal Equivalents



APPENDIX 10

What

cereal grain equivalent.

- multiply kilograms consumed per person, per year by the

fellows is a step by step approach to covert kilograms
of different food items to their caloric value and then back to a

number of calories per kilogram for each commodity;

- sum
per year for all commodities;

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

by the number

This calculation will result in an estimate of the number of

the total number of calories consumed

per

the most

kilograms of cereal equivalent consumed per person per year.

Example

Number of
Kilograms

Commodity

Consumed
Millet 97
Paddy Rice 3
Maize . 3
Chicken 3
Beef 5
Milk 10
Groundnuts (in shell) 15
fresh fruit 4
fresh vegetables 6
Cassava 10
Peanut ocil b=

Total Calories

Millet Equivalent (in kilograms)

Caleries
Per
Kilogram

e . . . . . o -

Caiories
Consumed

308, 550
77,504
9, 389
3,370
8, 050
&, 600
57,8355
24y 400
1,200
10,770
17,428

500, 45&

159

person

b
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Food Deficit Equations

Food Deficit =
Total Food Needs
- Net Domestic Production
- Net Change in Stocks
- Net Imports

1. Total Food Needs =
Per Capita Food 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 Production =
Total Domestic Production
- Seed
- Feed
- Waste
X Milling Extraction Rate

a. Total Domestic Production =

Pre-Harvest Area
X Yield

or Post Harvest
On-farm Retention
(stoecks + 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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To determine if an observed crop price is "high" relative to
Previous vyears 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 do
determine if a price is "high," the second section presents the
procedure for determining if the price is rising fuster 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 year. .

b. These price series should include a price bbservation for

each month of each year. If monthly data are not available, .

it might be necessary to use quarterly data.

c. The price from the most recent month of the current vyear
(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, 1If 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 yields a set of five prices, Pl1, P2, P3, P4, ps5 (with
P5 being the year just before the current one) plus the

current price Pk.

£. Next, the inflation rate for the general economy should be
obtained for each of the five years I1, 12, 13, 14, I1IS5. 1If
possible, these inflation rates should not include food
Prices. These rates should be expressed as 3 decimal (e.gq.,
an inflation rate of 8% would be .08; a rate of 15% would be

.15)

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

following equations.



To adjust Pl:

Pl x (1 + Il) P2 x (1 + I2) P3 x (1 +I3) P4 x (! + 14)
X (1 + I2) x (1 + I3) x (1 + I4) x (1 + I5)
x (1 + I3) x (1 + I4) x (1 + IS5)

x (1 + I4) x (1 + IS)

x (1 + IS)

and PS5 x (1 + I5)

The April price from five years ago is multiplied 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 muliplied 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 vyears 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 analysis, e.g., December and January.

b. Calculate the percentage change in the crop price for those
months in the current year.

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

d. Subtract the bercentage 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 change in the crop price for the
Same months during each of the last five years.

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

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

for each year.



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

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

This analysis can be repeated for any time period (e.qg.,
December and January; or December through March; or July
through September; etc.).
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APPENDIX 13

USING SURVEY DATA

Information from field surveys can be extremely useful in
making food aid needs assessments. 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
unrepresentative or incomplete may yield worse needs assessments
than would be the case if aggreqgated 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 iand used only
for subsistence farming): Is there reason to believe cthat the
stratification of selected sample areas is unrepresentative? Is
there reason to believe that there is significant non-sampling
error in the government estimates? 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 conseguently 'lve 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, ccnsideration might be given to improving the data
collection process.

B. Area Sample Frames

In general, the qgreater the accuracy desired from the
survey data, the more resources required. 1In 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 methods 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
differences. This ' can be done with satellite images (e.g.,
Landsat), soil and weather maps or standard road maps 1if 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 1list of useful 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 1is 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 Aqricultural 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 accurate methods of collecting =area
data 1is 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 1is actually to
measure the land under cultivation in the selected segments.
This procedure requires walking each field with chains or special
survey equipment and performing sophisticated area calculations
for odd-shaped parcels. This 1is time consuming, but, if
undertaken properly, can vyield fairly accurate and detailed
resuits.

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, each variety and under significantly
different techniques (e.g., 1irrigated vs. rainfed). Depending on
the country, these answers may be reasonably accurate. This
technique can be most useful if cultivated area was measured
reliably in some previous year, and the gquestions can be posed in
relative terms (e.g., do you have more or less land under millet
this year than last year? How much more -- or less?). It should
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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 Conserations

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 crop were being grown alone
(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 weighed and yield computed by dividing the production by
the net area of the sample fields. _

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 1is 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

A\



forms of assistance. If questioning techniques are wused 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 rassava.
Cassava is grown in some situations as a cash crop and the ground
is completely cleared wh:n 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 cften the last
crop in a «cycle before the land 1is left fallow). In this
situation, the wusual 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" vyield 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 wvary
depending on when the assessment is made. Moreover, beyond a
certain point, the cassava becomes inedible, even 1in severe

famine situations. It is also difficult, however, to estimate
actual harvest vyield since farmers tend to cut a little at a
time, as needed. The best method to obtain information on

cassava yields is indirectly, e.g., through consumption surveys
(FRO) .
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APPENDIX 15

Considerations for Logistical Analysis
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APPENDIX 15

Logistical capacity is obv ously 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 pass through hundreds of Steps en route from
the country of origin to the Populations in need. Logistical
capacity in most countries that need food aig 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 ccastal port. From there it must
be offloaded into bulk receiving stations, and then transfered
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
Jandled (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 1is the capacity of food grain storage facilities
in the port?

-- what is the capacity 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 numher of'trucks that can cross
the international border in a day/week/month?
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- Are there seasonal roads or waterways that will 1limit
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 gocds produced in major
cities will require transiting to rural areas. Moreover, many
different donors will be shipping food aid at the same time.
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