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The St%.tistic's -of the-t"forld FoodP3o1 lem
 

A nevie,. Esq:ay w~ith pn Anplction to-UcrAnOa
 

In the years bince World War II, a nwaber of world 
food st.rveys have been undertaken in m. attempt to assess 

the extent of food needs and food consumption levels of 

different peoples of the world. The Food and A&Ticulture 

Organization (FAO) published the first World Food S 

in 1946 (?1). This was fo:.lowed by a second in 1952, and 

a third more comprehensive survey appeared .in 1963 (20). 

In the United State.., the Economic Rese~.rch Service of 

the USDA had n:.,intc..-Led a series of food balance sheets 

for most.free world countries for several years. In 
October 1961, a comprehensive World Food Budget was
 

published (35). This study attempted to rmeasure world 

food production and consumption by rcgiotns and coi, tries 

in 1958, and projections of food supplies fnd food needs 

were carried forqard to 1962 and 1966. Two years latrr 

a improved World Food Dudcget appeared with projections 

of food supplies and food needs to 1970 (36). 

ust be with defining the 

nMture of the world food problem. Positively, they have 
served to focus atter-tion on the eristence of widespread 

hunger and malnutrition in many parts of the world; 

negatively, they have tended to create the less than 
accurate impression that all developing comtries are 

These studies .. credited 

ch-racterized by near starvation conditions, which they
 

themselves can do little to ameliorato. 

In this paper an attempt will be made to take a 

capsule look at the world food problera from the perspective 

of these studies. The first section outlines briefly 

the salient features of the FAO and USDA studies; the 

second section analyzes in some detail the methodology 
employed, togethar with tle principal limitations of 

this methodology; and the third section discusses some 

of the approaches which rescArchers cxrently are 

exploring in a effort to precise and improve our under

standing of the world food problem. 
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.1 T e6rldFood-SurveStuie a 

A. The First World Food_ Suroy (FAO, 1946).
 
In 1946 the FAO commissioned a group of experts to 

prepare an overall picture of the food consumption levels 
and the food requirements for the world's population in 
the pre-war period. From a careful study of the best 
available data, recognized as grossly inadequate in many 
if not most instances, the Commission issued a survey 
report which covered some 70 countries and 90 per cent of 
the world's population. Answers were sought for these 
four fundamental questions: 1) what is the food consumption 
of the different coiuntries?; 2) how does it compare with 
their needs?; 3) where are the most serious shortages?; 
and 4) what kinds of foods and what quantities of.each are 
required to improve nutrition throughout the world? 

(21, pp. 1-5). 

Any path-breaking study of this nature find, that it 
first must dcfine the terms and rules within which it 
operates. These then form the basis for subsequent studies 
and in no small way determine man's understanding of and 

approach to the problem itself. Thus "food consumption" 

somevat illogically Was defined as the amount of food 
available "at the retail level," rather than "food ingested" 

by the individual consumer, Food consumption figures 
were arrived at from country and regional production 

estimates (acreage and average yields of major crops), 
trade in major foodstuffs between countries, and changes 

in stocks, with appropriate adjustments for amounts used 
in feed, seed, manufacturing, or simply waste. Depending 
upon the reliability of the data and the accuracy of the 

estimates at each step, the resu ting calculations pro
vided a more-or-less reliable figure for the estimated 
quantity of food supplied at the retail level over a 

given time-period, uciually a year. By means of conversion 
tables, these foodstuffs were expressed in common 

nutritive values such as talgries or protein units. The 
shortcomings df this approach wore recognized by the 

FAO group; both the approach and its limitations will be 
discussed at length in the second part of this paper. 

The question of food needs obviously dom*anded some 

esti. ate of population nuibers as well as basic require
ments for individual groups within the p6pulation. Since 
census data were lacking or inadequate for many countries,
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population estimates were arrived at by means' of existing
sample surveys or simply best guesses (21, pp. 14-18).
 

Per oc.pita food supplies iere calculated on the basis of
 

such population estimates, and the results were compared
 
against generally accepted nutritional requirements.
 

The Survey report mapped a large area, the home of 
over one-half of the world's population, where food
 

supplies available at the retail level were estimated to
 
be insufficient to provide 2250 calories per person daily.
 

A second area, with approximately one-third of the world's 

population, provided food supplies in excess of 2750 

calories per person per day, and the remaining area, with 

one-sixth of the world's population, had food supplies 

between these two levels. • Not unexpectedly, these re
gions roughly coincided with the affluence of a country 
as measured by per capita income, the poorer countries 
having the lowest per capita calories consumption
 

(21, pp. 6-10).
 

On the basis of their pre-war food supply estimates
 

and utilizing the nutritional standards recommended by the
 

FAO Nutritional Committee, the Survey Commission established
 

nutritional targets for countries and regions which would
 

improve the nutritional value of diets without altering
 

the general dietary patterns too greatly. A daily per
 

capita intake of 2550-2650 calories was established as the
 

Lainimum dqsirable level. The Commission further specified
 

this by indicating the range of calories to be derived 

from each of eight major food groupings. In general,
 

countries with low and medium calorie intace were advised 

to increase cereal consumption. Countries with low
 

protein intake were advised to increase consumption of 

meat, fish, and eggs (21, pp. 10-14).
 

The Commission clearly recognized the limitations and
 
t~e tentative conclusions of this first World Food Su .
 

Nevertheless, this undoubtedly was the best estimate of
 

the magnitude of the world food problem confronting man

kind. At the same time it emphasized the iaportance of 

additional research Luid the development of much more adequate 
data sources, especially in the developing countries. 

Lord Boyd-Orr, the Director General of FAO, might be forgiven 

if he overlooked thco:e lim:itations and emphasized the con
clusioLis in his eloeucnt plea on behalf of the world's 
hugry, among whoiac he nutib',red two-thirds of mankind (Z). 



Be, Second World Fo (.PAO, 1952).
 

In the light of revised estimates for the prjewr period
 
(1934-38) and the changes which had taken place in tho immediate
 
postwar period (1949/50 or a 3-4 year average) .tlssecond survey


cons erq sa I iionsu nrnosed firstahe c by1.the
survey Commlssion. oswar es.tmates on counnesc were now
 
available, and the extent of postwar recovery in food production 
was obtained by examining the trends in per capitn productiAn for 
each region of the world. Estimated supplies available at the 
retail level were calculated for eight major food crops in each 
region of the world. Per capita production was obtained by 
converting each crop into a common unit such as a wheat 
equivalent, and then expressing this as an index of prewar 
production.
 

This survey established much more realistic standards in 
its assessment of food requirements. As before, calories were 
use-- as a measure of the quantity of food needed to meet energy 
requirements, but such factors as size, age, sex, activity, and 
climate also were taken into account in estimating the average 
calories required by different population groups (j,, p. 12). 
To evaluate nutrit.onal qualityno .relatively simple unit like 
calorie content was available. The best available indicator 
appeared to be protein content, because most foods rich in
 
protein also contained other nutrients essential for body growth
 
and health.
 

To estimate individual energy and food requirements, the
 
VAO Commission utilized a reference man and woman as a norm 
(14, pp. 10-14). The reference male was 25 years of age weighed 
65 kilograms, and livod in a temperate zone with mean annual 
temperature of 100C. He was a healthy member of the species, 
ate a reasonably balanced diet, and spent 8 hours of Iia normal 
working day in non-sedentary activities. Such a Ii was assumed 
to require 1200 calcries daily throughout the year. His counter
part, the reference woman, was of the same age and lived in the 
same environment. he weighed 55 hilograms, and she was assumed 
to require 2300 calories daily for the entire year. Once the 
reference requiru.ients for the adult man and woman were established 
under well defined conditions, adjustments could be made for each 
of the relevant factors (14, pp. 15-27). In addition, an allowance 
of 155 for vastage up to the retail level was ,added to the 
calculatod -hyniological requirmont. In this mnmor the estimated 
per capita rcqtuiLrment could be conpared with the calorie content 
of the estimated food supplies available at the retail level.
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The Survey report emphasized the tentative nature
 
of the r.,dthod, the shortcomings involved because of the
 
paucity of the data, and the difficultiej encountered in 
estimating body weights and environmental temperature. 
Thus the average calorie requirements could be no more 
than a rough guide in assessing the adequacy of average 
consumption levels, f,r even estimates based on the most
 
complete data were subject to a wide margin of error.
 
With these caveats, national food supply and demand figures
 
were presented, more to illustrate the broad aspects of 
the 	world food situation than to set up definitive require
ments for each country. 

The results of the Second World Food Survey indicated
 
that in areas with some 60% of the world's population,
 
food supplies at the retail level were inadequate to
 
provide the population with even 2200 calories per person
 
per 	day. Diets were quantitatively insufficient in the
 
most heavily populated regions of the world. The food
 
situation was found even more unfavorable in terms of
 
nutritional quality as measured by protein content
 
(19, pp. 12-16). 

Food consumption targets were dravn up for 1960, in 
much the same manner as in the first Survey. Again they
 
represented a compromise between what the Survey Ooimnission
 
considered desirable 
 from a nutritional stand
point and what appeared to be feasible in practice. But
 
to talk of feasibility is to introduce a host of related
 
issues such as land reform, credit provision, price incen
tives, and other public policies (19, p. 17).
 

C. 	Third World Food Survey (FAO, 1963).
 
This third Survey attempted to give a comprehensive
 

picture of the present and jast world food picture with 
the 	limited objective of -.)resenting some-' idea of the 
order of chane in food supplies needed to raise the level 
of nutritioA for the people of the world. 
 Three periods
 
were examined: prewar (1934-38), postwar (1948-52), and
 
recent (1957-59) (20, pp. 6-7).
 

During the 11 yoars intervening since the Second Survey, 
a great deal of work had boon done to improve the statistical 
bhso of both food supply and food requircment aides of the 
ledge2. Food bulanco rihoot data, while still inadequate in 
most instances, were available for over 80 coutries covering 



-6.
 

some 90 percent of the world's population. More
 

accurate national population cenouses or surveys had 

been undertaken during this period, and many countries 

had conducted food consumption studies, nutritional
 

surveys, ad other related studies among parts of their
 

population. In addition, special FAO Committees had
 

specified more precisely the quantitative and qualitative
 

dietary requirements of various population groups (1, 11).
 

The expected caveats again were voiced concerning
 

the limitations of the method and the approximate nature 

of the final etimatos of food supplies 'and food require

.ments. Throughout its broad conclusions, the Survey
 

expressed alarm over the wridening disparity between the
 

developed countries of the West and the developing regions
 

in Asia, Latin America, and Africa.
 

Perhaps as a result of criticism, this report takes
 

great care to distinguish between imdernutrition or hunger
 

and nalnutrition. Undornutrition indicates a condition
 

in which an individual's diet is so inadequate in quantity
 

(calorie intake) that if continued over an extended period,
 

the result is either loss of normal body weight or reduced
 
physical activity or both. On the other hand, malnutrition
 

indicates a condition in vhich the nutritional value of the
 

diet is wanting in one or more essential nutrients. If
 

such a diet is continued over some time, t',.e individual
 

suffers from a specific disease or general ill health.
 

Most evidence indicates that the majority of undernourished
 

people are.also malnourished (20, pp. 36-52).
 

From dietary surveys which had been conducted in
 

representative districts to ascertain the extent of under

nourishmenft among different population groups, the Survey
 

report cutimated that some 20 percent of the population
 

in un.erdeveloped regions were umdernourished. Clinical
 

survey data were insufficient to estimate the incidence
 

of specific nutritional deficiency disease; but where
 

diets derived more than 60% of their calories from cere'Is.
 

starchy roots, and sugar, the nutritional quality was
 

considered inadequatq. A conservative estimate was given
 

that 60% of the population in lo.w-incopc countries suffered 

from hunger and/or malnutrition (13, pp. 8-10, 39-44, 48-51). 

On the basis of the . "medicum" population growth 

proJectioua to 1975, the Sirvey calculate,! that world food 

supplios must be increased by over 35% merely to sustain 

the world's population xt exieting dietary levels. 
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If Autritional levels were to be improved, food supplies must
 
be Inoreaset! by at least 50% and antnal products even more (1, 
pp.. 73-74). The conclusions of this Third Survey were no brighter

than those reached in the previous Carvoys..a;
 

D. 	 The World Food Budget, 1962 and 1966 (U.S.D.A., 1961). 
*This study, prepared and released by the Economic Research 

Service and Foreign AgTicultural Sertice of the U.S.D.A. in the
 
early years of the Kennedy Administration, was part cf a program
designed to utilize the mounting food surpluses in the United 
States in the alleviation of food shortages in other areas of 
the 	world. As a starting point, it attempted to measure world 
food production and consumption in 1958 and to project supplies

and 	requirements forward to 1962 and 1966. It further assessed
 
the 	adequacy of supplies available for consumption, i.e. at the
 
retail level, against -nutritionalreference standards (35, P.7). 

The 3tuhdy divided the world into two general groups: the
 
Northern Area of industrialized countries (excluding Korea and
 
Communist Asia) and the Southern Area (excluding Australia and 
New 	Zealand), which included two-thirds of the world's population

and 	all the diet deficient countries. The statistical bases for 
the 	study depended heavily on the food balance estimates prepared

by the U.S.D.A4 for some 80 free world countries and similar
 
estimates prepared for Communist bloc countries. The method uti
lized in the study was generally similar to that employed by 
the 	FA 'Commissions in preparing the World Food Surveys (35, P.7, 
68-71).
 

A food balance sheet is designed to summarize the food supply
 
situation of a country or an area by commodity or group ' .. 
commodities for a given year. Following accepted procedures,

it sets forth es.timates which show!domestic production, imports
 
and exports, overall changes in stocks, and the total supply
 
available for all uses. From this total, deductions are made
 
for 	each commodity or commodity group fcr seed, feed, and
 
industrial uses. A fu'Ather deduction is made for wastage and' 
for processing from the stage of production to the retail stage.
 
The rot result indicates the total supply available for human
 
consumption. This figure is then broken dowm on the basis of
 
population estimates into kilograms of food available per capita
annually and into calories available per capita per day. Since 
much of the data and many of the assumptions involved are tenuous, 
the final estimates at best are rough approximations. In spite 
of this potential for error, the consumption levels estimated 
for 1958 appear to have indicated with considerable accuracy
those countries where nutritional deficiencies existed. 

Nutritional reference standards were required as a norm 
against which consumption could be evaluated to determine deficits 
in food supplies, and for this purpose the FAQ requirements as 
published in the Second World Food Survey were adopted. Allowances 
were calculated for specific factor and regional variations in 
determining calorie rejuirements. Reference standards were also 
provided for anLal and pulse protein as well as total protein,

and this standard was applied to all countries. The total rrotein,
allowance of 60 grams per person per day at the retail level was 
considered adequate, with the proviso that this include a minimum 
of 7 grams of aninmal protein and enough pulse protein to bring
the c'vimbined aimal and pulse protein to 17 graIs, in addition a 
reference stand.-xd of fat, expressed in terms that would provide
15 per cent of tho reference standard calories, was recQmmended 
(35, PP.. 39-70..
 

From the 1958 levels a World Food Budget was constructed for 
1962 and 1965. 7ood production was projected for each country 
and cornodity production was projected for all countries. lepulation
levels vere also proJected for each country for the same year. 

http:U.S.D.A4
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In those countries thought to have rttritionally adequate diets,
 
requirements were determined by projecting effective &.and
 
based upon rising income levels, rising priced, and changing
 
tastes. In nutritionally deficient countries, food requirements
 
were calculated by the method noted above and the volume of exports
 
necessary to meet the basic nutritional requirements of the popu
lation was calculated, The deficiencies were expressed in terns
 
of well-known comodities: animal protein deficiencies in units 
of nonfat dry milk; pulse protein deficiencies in units of day

beans and peas; "other" protein and caloric deficiencies in units
 
of wheat; and fat deficiuicies in units or vegetable oil (35,
 
pp. 18-27).
 

The study discussed in detail the dietary situation by regions
specifying what was generally knovn,viz., that the Yorthern Aroa 
countries y and large exceeded per eapita nutritional allowances 
wth some limited shortages, and that the Southern Area countries 
were experiencing a most serious food problem, with pronounced

shortages in the Far D zt (35, p. 18).
 

E. The World Food Budget, 1970 (U.S.D.A., 1963) 
This study was the result of expanded efforts by the Foreign

Regional Analysis Division of the U.S.D.AJ. to evaluate the supply
and utilization of food commodities for countiies and regions of 
the world to assess present and future needs, and to Sonsider
 
possibilities of meeting world food shortages, The coverage was
 
extended to 92 countries with some 94 percent of the world'a
 
population. The statisttcal bases for the f(od balance estimates
 
were improved, and rpeQ!-" studies had been undertaken in 15 of
 
the countries where supply and utilization data were particularly

inadequate.
 

The approach followed in this study was essentially the same
 
as that of its predecessor. However, considerably more attontion
 
centered on the factors affecting worldwide demand for food,

reflecting a concern for future markets for U.S. agricultural
 
products. The impact of population growthl urbanization, and
 
rising incomes upon the demand for food commodities were noted.
 
Although specific studies on income and price elasticities of
 
demand had been completed in some low income countries, these
 
studies were so limited in scope that no generalizations could
 
be made. For most sub-regions, the price effect upon consumption
 
of food was assumed constant and income elasticities between
 
different food groups and between sub-regions with different
 
income levels were derived from FAO estimates and U.S.D.A.
 
research studies (, pp. 15-22).
 

In terms of projected food requirements, per capita food
 
consumption was expected to rise, especially for higher qurlity

food, and aggregate world demand was projected to increase more
 
rapidly than population. The outlook for increasing food pro
duction was not considered hopeful for lower income countries,
 
as per capita productior levels had remained 'unchanged or declined 
in nearly all diet defi ient sub-regions (36, pp. 39-50). World 
trade patterns strangely had contributed to this defic.iency, as 
diet deficient areas were net exporters of food commodities. 
The 1970 projections expected exports to increase, but diet
 
adequate areas would become net exporters to the deficient
 
regions (1, pp. 51-63).
 

Lack of purchasing power within low-income countries 
appeared to be a nearly insuporable barrier to thd expansion of 
world trade in food comoditces. Increased food and preferential

trading qroemcnts in favor of less developed countries were
 
suggested as neous which might be taken to close the food gap.
Perhaps Dit.ont's statement to the effect that at some future 
date the huwan eom.tuiity will look upon incume and money as the 
ticket to aciuission to the world's food supplies in much the same 
manner as it now looks upon slavery bears repeating(8, pp. 255
260). 

http:U.S.D.AJ


.This second U.S.D.A. report concluded with specific policy

recommendations that might be enacted by developing countrios
 
as well as by the United States (3, pp. 64-70). Combined with

the 	FAO studies, a pic+ro of the magnitude of the world's needs
 
for 	food was emerging. Granted that the conclusions were necee 
sarily. 'botestimates" in ..any instances Lnd that spokesmen

£.ir 	the hungry of the world perhaps overstated in absolute terms
 
the 	extent of the food problem, those studies represented a

major step in the identification and measurement of the world
 
food deficit. That they contained limitations and wide margins

Of error was explicitly recognized and so stated by each study

commission. 
In the next section some of these inherent limitations

will be considered as we discuss in detail the methodology

employed.
 

II. Methodology and Limitations of the World Food Studies
 

The FAO and U.S.D.A. Surveys intended that their findings

be interpreted as broad indicators ad general guidelines in the
 
estimation of the magnitude and nature of the world food problem.

Yet 	the endency exists to give these tentative conclusions an
 
objectivity and-absoluteness which they cannot have, with the
 
result that the actual nature of the food problem confronting

mankind is misrepresented and often erroneous3y stated, It
 
seems useful, therefore, to review the methodology employed and
 
vo explicitate again the limitations inherent in these studies.
 

A. 	Food Balance Estimates: The Supply Side of the Equation
 
The .ood Balance Sheet is a statistical method which attempts


to depict the availability of food for human consumption in a
 
particular country for a given year (15; also of. 9. Much of the
 
discussion that follows is adapted from this paper7, 
 The food
 
balance equation is Tiade up of aggregate supply and utilization
 
compenents, On the supply side three elements enter into the
 
equation: (i) domestic production; (ii) net imports or net
 
exports; and (iii) net changes in year-end food stocks. Ideally

these three elements should sum to equal the six elements of the
 
utilization side: (i) seed use; (ii) industrial "non-food"
 
use 	(including alcoholic beverages as non food); (iii) animal
 
feed; (iv) waste on-farms and in distribution channels up to
 
the 	"retail level";. (v) prccessing or extraction rate losses
 
of certain commodities; and (vi) the net food supply available
 
for 	human consumption at the so-called "retail level." 
The 	net
 
supply of each commodity is expressed in per capita terms based
 
upon estimated national production, and the per capita food ava
ilability--inexactly referred to as "consumption"--io.ehown
in terms of calories and grams of protein available per capita 
per 	day (9, p. 181-183). 

Ideally for each commodity the supply nd utilization estimates
 
should be independent and trustwfortiY. Moreover, the population

and 	nutrient conversion figures should be reliable. In fact, not
 
even those countries with the most reliable data approach these
 
ideal standards, and in most devoloping countries food and popu
lation data are inadequate or simply non-existent. The result

is that food balance sheets vary in reliability, depending on the 
judgment, ortativity, and research time of the estimator. 
In 
some instances the estimates not purpisingly reflect the political

exigencies of the moment.
 

The 	estimates of aheat proauct.on figured in the United

States and Canada are often-xed as the "model" format for the 
construction of a balance sheet. Direct, independent estimates
 
are 	available for acroage and yields per acre, anId those esttaates 
may be c* eckcd and cress--cheked at various levels for consistency
and sa:ipling errors. Total supply estimatos can be chocioed against
utilization finuros, but even here se0ne margin of error exists. 
The least satisfactory direct utlization element is that of nm.,al
feed, and this is often considered as a residual (9, pp. 183-184). 

http:proauct.on
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Even within such countries as the United States, Canada
 
,and England, whore there is data collection on every level in 
a highly commercialized agricultural sector, estimates for other 
commodities axe much more difficult. For exenple, how does one 
decide upon the amount of meat slaughtered by local butohers 
and by individual farmers? And balance sheet estimation is even 
less reliable for milk, eggs, vegetables and fruits. The tvo 
major problems appear to be obtaining satisfactory independent 
reports and chocks on the volume of production and arriving at 
a reasonable approximation of loss and waste up to the "retail 
level."
 

In underdeveloped countries that have collected little if
 
any of the data needed for the construction of food balances,
 
the margin of error involved in arriving at any one of these 
elements is great. Often production figures are incomplete
 
with some districts not reporting, with others reporting only
 
commodity marietin$g, or with farmers underreporting in hopes
 
of minimizing taxes, Many developing countries have no indepead
ent offioial. production data, and subsistence production crop
 
estimates necessarily are derived by rough guesses about per
 
capita consumption multiplied by equally unreliable population
 
figures with some allowances made for nan-food, vaste, and other
 
uses. The result is hardly reliable (2, pp. 184.193).
 

Of all the elements comprising the food balance sheet, trade
 
data seem to be the most accttrate since export and import
 
oommodities generally pass through official channels. ndustriLl
 
"non-food" uses also may have a fair degree of reliability, as
 
may processing and extracting rates for such foods as cereal
 
grains and vegetable oils--but the reliability of such data must
 
be evaluated for each country. Seed use is often a residual
 
f tbr; and the quantities of food crops utilized for animal feed
 
'e very difficult to determine with any degree of accuracy. In
 
many developing countries even the number of livestock are esti
mated to vary by several million head (cf. 10, p. 15).
 

And how to allow for waste and nutrient losses? It is
 
important that these losses up to the retai level be distingui
shed from those incurred eodT he retail level. The amounts
 
of such losses seem to vary_om country to country, from conmcd-

Lty to comodity, and from year to year, especially as supplies
 
are shorter or more plentiful. Unless these variations are taken
 
into account, the ostinated requirements plus "wastage allowance" 
may considerably misrepresent the actual food situation within 
a country. For example, to apply a uniform 15 percent waste 
allowance beyond the retail level both for those areas where
 
hunger is thought to be widespread as well as for more affluent
 
areas whore surplus food stocks exist is clearly unrealistic 
(9, pp. 196-197). 

With these reservations and-limitations one does not
 
conclude that the national food supply and utilization estimatos 
lack all general validity, but rather that they represent rough
approximations as to the availability of food cormodities. To
 
the careful analyst they provide much useful information; to the
 
unwary layman they may mislead ead confuse. Therefore it is
 
importanlt that the objoct' of those estimates be kept in mind
 
and that sustained efforts be made te i.provo their reliability
 
and usefulness. In the third section wo will consider some sugge
stiono which might be incorporated ito food balance sheet esti
mates and which have been used in recent studies to provide a 
more reliable picture of food supply and utilization in specific.
 
countries.
 

B. Food Requirements Esthmates: The Demand Side of the Equation
In a assessment of food requireamento, calories become the : 

acceptable moaouro of the quantity of food which is needed to meet 



the body's energy requirements. While no comparable unit is yet
 
available to measure nutritional quality, protein content often is
 
used as such an indicator because most foods rich in protein contain
 
in sufficient anount those other nutrients essential for normal
 
health and growth. Reference standards of each have been established
 
to serve as guides for planning adequate nutrition for peoples in
 
various parts of the viorld, and these standards allow for a sufficient
 
margin of sufficiency above the average physical requirements of most
 
individuals in the general population. In this section we wish to
 
outline the method of determining the food requirements, as measu.ed
 
in calorie and/protein allowances, which the FAO and USDA Surveys
 
have employed.4
 

I. Calorie Requirements

The science of nutrition has made significant progress in specify

ing those nutritional elements essential for the normal functioning 
of the human body. Special Nutritional Committeq commissioned by 
the FAO have labored.to precise the required calorie and protein 
allowances for the normal individual in different parts of the world 

The general approach taken by the FAO Commissions on Calorie 
Requirements has been to set requirements of a Reference Man and 
Reference Woman under well defined conditions and then to make
 
adjustments for variations introduced by such factors as body size,
 
age, activity, sex, pregnancy, and lactation. The.reference Man is 

Vasumed to be 25 years of age, weighs 65 kilograms, lives in a 
Eemperate zone with mean annual temperature of 10C., is physically

palth;-, eats a nutritionally adequate diet, and spends 8 hours of 
normal working day engaged in non-sedentary activities. The 

Re erence Woman is of the saume age, weighs 55 kilograms and lives in 
t *esame environmental conditions as her male couaterpart. The 
R rence lan is assumed to require 3200 calories daily; the Reference 
Wom 2300. For those comparable to them, a range of energy axpendi
turp tween 2400. anud 400 calorles .'a day for men and between 1600 
artd 3Qor for women appears to include most men and women (13, pp. 10-

To assess the reliability of the recommended allowances, it is 
necessary to consider each of the factors in turn. It is recognized
 
that total energy expenditure ii the sum of three components: (i)
 
resting energy expenditure or the basal metabolic rate (ii) energy

expenditure related to the ingestion of food; and (iii) energy
expenditure involved in physical activity, These three components 
are related to body size, and the Commission has derived a total
 
energy requirement equation which zelates calories required to nude
 
body weight (kg.) as follows (12, pp, 17-19, 35):
 

Men: ' 815 + 36.6W W = nude weight in kg.
Women: E = 580 + 31.1W B = energy required in cal. 

The FAO recommendations suggest that there exists A substantially

linear relationship between age and calorie requirements of adults,
 
with the basal metabolic rate (34R) for the 65 year old adult about
 
20 percent less than that of the reference adult, For each decade
 
beyond age 25, calorie requirements are accordingly adjusted downward
 
by 3 percent of reference requirements (13, pp. 21-23).
 

Energy needs also appear to be affected by prclonged exposure to
 
heat or cold. Adjustments are recommended for vnriations in climate
 
and temperature on the basis of nn increase of 3 percent for every
100C. of mean annual external temperature below reference temperature
of 100C., and a decrease in calorie requirements by 5 percent for
 
every 100C. above the reference temperature. This adjustment ic
 
applied to all age groups oxcept infants (U, pp. 24-26).. 

I/Cf Appendix for an illustration of this method applied in the 
context of a specific country, i. e. Uganda, corrected for 1969 
Census returns.
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The activity component is the most significant item in
 
de' nriining the magnitude of energy requirements (1, p. 15, of, 
PP. 53-59 for the method used in making adjustments). Approxi
mately one-half of the total requirements (circa 1500 calories 
for the reference man, 1260 for the reference woman) are estimated
 
to be used in maintaining the vital body processes, and eergy 
expenditure studies "Idicate that energy requirements are related
 
to the intensity of muscular work aocording to the following
 
rough energy budget:
 

Very light activity - less than 2.5 calories per minute
 
Light activity - 2.5 - 4.9 calories per minute 
Moderate activity - 5.0 - 7.4 calories per minute 
Heavy activity - 7.5 - 9.9 calories per minute 
Very heavy activity - More than 10 calories per minute 

Rest pauses are allowed for extended periods of very heavy
 
work, so that the overall rate of energy expenditure is no more 
than 5 salories per minute. Thus an eight hour shift of very 
heavy activity would require 2400 calories of energy: sedentary 
workers on the same shift would expend 768 calories (1.6 cal./min.). 

The energy expenditure of the reference man is calculated 
on the basis of the following schedule of activity throughout* 
the day: 

a. 8 hours of work, mostly standing, at an average of 
2.5 calories per minute 1200 

b.' 8 hours of non-occupational activity:
 
1 hour washing, dressing, etc., at 3 cal./mi. 180 
lI hrs. walkling, at 5.3 cal./min 480 
4 hrs. sitting, at 1.54 cal./min 370 
lI hrs. active recreation or domestic work
 

at 5.2 cal./min.. 470 1500 

r. 8 hours of rest in bed at basal metabolic 500 
rate
 

Total cal./day 3200
 

The assumption is made that the mean activity of the adult
 
population is similar to that of 'the reference man and woman.
 
In fact no simple procedure is available to maasure energy
 
expenditure over a wider population sample. More accurate
 
estimates must know the energy expenditure of various activities 
and tho time spent at each over extended periods of ti3.c. In 
recent years, considerable refineuents have been made in such 
studies, but very few studies have been tundertaken relating 
levels of activity and caloric requirements among rural people

in the underdev~loped countries. Until much more knowledge is 
available concerning the energy expenditures of peasant agricul
turalists, the activity component of total energy requirements 
remains more a conjecture than a matter of fact (7; 30, pp. 10-13). 

Further adjustments must be made whon considering the food 
requirements for a national population (13, pp. 35-48). Assumptions 
must be made as to the number of pregnant and lactating women,
 
and allowances made for additional energy requirements in each 
instance. In the absence of more precise data, the number of
 
pregnancies are assumed to be 10 percent greater than the 
-umber of infants aged 0-12 months in any given year. The FAO 
Commission suggests an allowance of 40,000 per pregnancy. The 
lactation period is assumed to last for an average of 6 months,
 
with an average daily milk production of 850 ml. The Commission 
recoarionde an allowance of 1000 cal./day for, the period, on the 
assruiption that the mothor requires an additional 1000 calories 
from food if she is to provide milk with a caloric value of 600. 

Infant requirements are calculated on the basis of kg. of 
body weight, with a yearly average of 11O cal./kg. Requirements 
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of breast fed infants up to 6 months are included in those oflactating mothers. Children from 1 to 6 years have the foll, wing
reommended allowances: 

1-3 years inclusive 1300 cal.4-6 years 1700 cal..7-9 years 2100 cal.
10-12 years 2500. cal.13-15 years 70y: 3100 cal. 

.irls: 2600 cal.16-19 years Males: 3600 cal 
Feuales: 2400 cal. 

In the adolescent age group, 16-19, the caloric requirementsassume weights of 60 kg. (male) and 50 kg. (female). If the average body size differs, the adjustment is made on the basis
of the reference adult, which places the male requirement for
this age group at 113 percent of the reference male and the
corresponding female requirement at 104 percent of the reference
 woman. The same adjustments are made for environmental temperature for children over one year as for adults, When pregnancyand lactation adjustments are to be made, they are calcul-t.-1 inthe same manner as for adults '13 pp. 27-34). 

The FAO Commission on Calorie Requirements ha3 revised the
recommended daily allowances in the light of recent researchfindings, but the major shortcomings of this method lie not
so much in the estimates of individual requirements, with thepossible exception of the activity component, as in the ;.r~blemsincurred in aggre~ation when the statistical base is so inadequate.Often the population figures in underdeveloped areas are fqxfrom satisfactory and provide little information as to the sex
and age profile of the country. But even when population estimates are improved, other difficulties remain that influence the
calorie requirements as 
adjusted according to variations in the
factors considered above (cf. -McArthur,25, The following di.oussion is based on this article).
 

a. 
Body weight: even if the formulae above are reliable
the lack of data on mean body weights in most countries presents
a source of considerable error. 
For example, the Committee
estimated that an error of 5 kg. in the weight used for men
would account for a difference of over 100 calories in the

estimated per capita requirement.
 

b. Age of adults: the validity of combining a decrease
in metabolic activity with age and assuming changes in physicalactivity with advancing age for all population groups is questionable. 
There seems to be little evidence at a national level
 
to justify this either way. 

c. Climate and environniental temperature: 
 the Commission
assumed an inverse relationship between the mean annual temperature and the BRiR. The same studies indicate a direct xelationehip botw.een the I R and relative humidity, but no allowance
 
or adjustment was made for this. 

d. Activity levels? the possibility exists that in someareas the normal food supplies do net permit an increase inphysical activity beyond the level which is now preferred.In the absence of more adequate studies on activity lcvels of
different occupational groups, the mean activity of the adultpopulation has boon assumed 'o be similar to that of thereference man -.nd ronan as outlined above. This critical assumption hardly seems reasonable, and it is very likely that a widemargin of error enters into tho food requirement calciLationsbecause of the i:portance of the activity component in determi
ning energy expondit-.re. 

http:expondit-.re
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e. Pregnancy and lactation requirements: each of the 
assumptions here is a possible source of error. Infant mortality

varies widely among and within different countries and regions;

and lactation may continue up to two years in some areas, although

the milk yield tends to decline considerably by the end of that
 
time. 

f. Requirements of children: studies in diet adequate
countries suggest that children are growing more rapidly and
 
the average size of the adult population is increasing. The
 
same zay hold in the future for the developing countries if
 
they change from diet deficient to diet adequate areas, although

the figures do not allow for adequate comparisons between the
 
two groups.
 

One conclusion to be drawn from the above remarks is that
 
the FAQ calorie requirement scale is tentative and uncertain
 
for most underdeveloped countries. Available evidence does not
 
allow an accurate assessment, even on a per capita basis, of the
 
magnitude of the existing food deficiences in order to estimate
 
future food requirements. Thus any figures on the number of
 
people in various countries who are undernourished are most
 
tenuous. Again, the careful analyst reco gnizes the limitations
 
of the FAO approach and the tentative nature of the conclusions.

This is a first and most important step a more accurate port
rayal of the nature of .ne world food phublem.
 

2. Protein Requirements 
As has been noted above, the protein content of a diet 

often is used as an indicator of nutritional quality because 
most foods rich in protein also contain adequate amounts of essen
tial nutrients. In its own right, protein is needed to provide

nitrogen and certain amino acids for synthesis of body proteins

and other nitrogen-containing substances. Body proteins contain
 
some 20 amino acids and those which cannot be synthesized by

the body must be provided by dietary protein (26, p. 15).
 

Protein deficiency occurs at all ages, but its impact is
 
most felt and its incidence is greatest in infancy and early

childhood. Stunted growth, respiratory and gastrointestinal

diseases, reanling diarrhea, mental retardation-such are the
 
known effects of protein deficiency, the major nutritional pro
blem in, the wirld today (18, pp. 7-8). There are two basic
approaches to the estimatio of protein requirements: (i)

observation of the minimum intake reouired to support normal
 
growth and health and to maintain a nitrogen equilibrium in a

normal person; and (ii) nitrogen requirement method which
 
estimates the nit-ogen utilized or lost through body eliminatioon
 
processes (urine, faeces, perspiration, etc.) and growth,
 
pregnancy, lactation, and normal anxieties. Reference protein

is derived as a multiple (6.25) of the estimated nitrogen require
ment and is expressed as grams per k . body weight per day.

The average adult requires 0.59 grams of reference protein
(net utilization by definition is 100 percent). An allowance
 
of plus and rinus 20 percent provides an upper limit (0.71Gm.),

,which is expected to cover the requirements of all but a very

small proportion of the population, and a lower limit (0.47 gil.),

below which protein deficiency may be expected to oicur in all
 
but a very few individuA s (18, pp. 19-22) 

Based on the upper level, the FAO reference ma requires

!6.15 gms. of reference protein daily. A further ccrection

factor is involved at this point, viz., the net prot .in utilization 
(1i2U), which is an index of protein quality of parti iular food
 
comodities (18, pp. 42-45). The :F0 Commission su1 ;,osts that
 
an 14PU vlue of 60 to 70 percent is appropriate for Joveloping

coultries. If the HUP equals 65 percent, 71 gas. of protein

are required for the reference man daily. A diet t'Lat provides

loss than 5 percent of the calories in the form of utiliz-
 ii 
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protein .is incapable of meeting the needs of the average adult,
even when consumed at a level that meets tha calorie requirements.
 

The influence of age and climate upon protein requirements

is indeterminate. Allowances are made for pregnancy by the addi
tion of 10 gns. protein per person per day and for lactationby 15 g-is. 
 protein per person por day, but no allowance has

been recommended for variations in activity levels (L8,pp, 24-26,

52-53). 

Some revisions in the recomended protein allowances have
been suggested by the RAO Cor.mission on Protein Requirements;

"ut even if the basic formula- for calculating id- 'idual require

iments are reliable, how are agcregative protein ruquirement
figures to be drawn up in the light inadequate statistical

information? Some of the weaknesses involved in estimating

calorie requirements aro also apparent here. What is the

effect on nitrogen requirements of a young population, charactcr
 
istic of most developing countries? How arrive at a reliable
 mean body weight for most countries? What impact does weather


have on the IIPU value, and how does the NPU vary from season to

season? V~ether one takes the upper 
or lower limit, i.e., 70
 or 60 percent NPU, makces a great difference in estimating aggregate protein requirements for groups of individuals and for a

national population.
 

It seems that two conclusions must be drawn: 
 (i) the avail

.able evidence does not allow precise assessment of the magni

tude of the protein deficiency which exists; and (ii) anyestimates of the number of people in the world who are malnour-
Ished are tentative and subject to a wide margin of error. On

the other hand, there is sufficient evidence to establish beyonddoubt that malnourishment is widespread in many parts of the
world. Serious efforts are underway in many quarters to specify
tbo incidence of protein deficiency more exactly and to increase
 
the prc" ction of protein fods to meet these needs. In the
following section, some of the current approaches which promise

to improve our understanding of the nature and scope of the world
 
food problem will be discussed.
 

III. New Approaches -to Understandina the World Food Problem 

The nature and magnitude of the world food problem largely

has been defined by the pioneer survey studies of the FAQ.

Unfortunately, conclusions presented as rough approximations

too often have been quoted as exact figures, with the result

that statements based on the survey reports sometimes conceal
 or misrepresent as much as they illuminate. Within the urgencies

of producing i.oore 
food for rapidly growing populations, these

points may be trivial; nevertheless such deficiencies as exist 
must be noted and new research efforts undertacen to providepolicy macers with a sound base for national development plaming
if "-o essential needs of their bur.emoning populations are to 
be met. 

Crv-ial to improving the quantification and understanding
of the world food problen is the collection of statisticalinformation, With tho encourage:aont and support of the United
Nations, significant improvonont has been made in statistical
reporting systemi.s in nearly every country over the past tw;,odecades. Population censuses now exist for most co'ntrios.
Household budoCt suroeys, nutritional diet studies, ag'ricultural
production aan. utilization survoys, . rketi.v studies, and other
basic nurvcys have been epx. a.!ud or introduced in many countries(12, 15, 17, -1). ,:.y Iar:e ganns ronain, however, and even LtEs coudnt"ieT '.:it the ..ost highly devoloped statistical report
ing syst;.ts there r re ray difficult quostions that must be
resolved in calculat'ini such fi,;u'es as production and utili
zation romapononto of th- food balance sheet. 

http:syst;.ts
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In spite of these basic difficulties, it is possible for
 
rul.able
a careful and thorough research team to build up a 

picture of a country's food economy by a painstaking collectior 
of existing infor=,ation and by a diligent checking and cx .s
checking aud corroboration of this information with other mdo
pendent data s6urces. A careful study of this type need not 
entail the creation of new statistical or analytical tools, bul 
can utilize the basic approach of the FAO cad U.S.D.A. studics. 
The three major tools employed are: (i) regional and niational 
food balace sheets; (ii) consuption surveys and othor indices 
of utilization to estimate aggregate consumption; and (iii)
 

calorie and protein allowances,
nutritional standards, such as 

to test the consistencey of the results (10, 12).
 

The method and limitations of each of thepe has already
 
been indiuated but little has been stated about improving the
 
usefulness of Iheso tools. The food balance sheets miGht be
 
applied to the improvement of national food production and 
utilization, to the measurement of changes over tine in the 
pattern of national food consiuption, or to the estimation
 
of changes in the contribution of the agricultural sector to the
 
gross national product of individual countries. To be useful
 
for such purposes, however, it is important that food balance 
and consumption estimates explicitate more fully the method
 
employed in their calculation and that they provide as much infor
mation as possible to their users, o.g., origin, coverage, quality 
of data, etc. Adjustments and the assumptions involved should 
be indicated, and adjustments or "judgment approximations" ought
 
to be expressed in terms of probability ranges rather than in
 
simple figures (9,pp. 198-199).
 

To assess adequacy of diets and of. itional supplies by
 
estimating the nutritional requirements of a population from 
certain reference standards is also open to serious quest.on.
 
Nutritional deficiencies of a country and of population groups
 
within a country must be demonstrated by observation of the
 
people concerned. Unfortunately such inuformation is lacking
 
in many countries.
 

The principal neans of obtaining data on dietary adequacy 
at the household level is the food consumption survey. By
 
weighing the food items prepared lor the household menu or by
 
interviewing the housewife for a twenty-four hour recall of the 
amount of specific food items oaten by members of the household, 
nutrition research teams can estimate the quantities of food 
ingested in sufficient detail to calculate the nutritive value
 
of the diet (22). 71hen clinical exoninations and biochemical
 
data of nutriTonal levels of individuals are combined with food 
consumption siurveys, the results are knovm as Nutrition Surveys 
(17? p. 10). 

In many coutries food consumption surveys and nutrition
 
sivrveys exist only for small samplos of the population. Their
 
usoefulness in establishing national food requirements depends
 
upon the scope of the survey, which in turn depends upon the 
purpose for which.,the survey is 'conducted, i.e., nutrition,
 
cost of living, income and demand analysis, etc. Where such
 
surveys exist, they can serve as a cross-chack on the reliability 
of food supplIes derived from balance sheet data. 

Rosoarch studies in recent years have concentrated on bringing 
together these estimates of food *uj-1- and food. onoiption 
within a sin::lo, cor.prehensive cor dlated acooiuT wire they 
are carefully conpared aui subjectedI to consiste.cy tests (30). 
SupplSy.stir.ates ar derived from the food baltance sheet. 
Demand or consuption estin,.ates are built up from consu.ption 
and nutrition smuvoys, housohollJ bud.et surveys, combined market
ing cad roa.1 chock snroys, vad otheor saple surveys conducted
 

on a "i.ic.'c" lovyl (31). It is L-xortant that these estimates
 
be indopendontly rrived * if they aro to serve as reliable
 

http:consiste.cy
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cross-checks against each other. T~hen acceptable conversion
 
factors are applied to both supply and consumption data, compa
rison of the a'gregate estimates may be made In tc-e of P_new 
common denominators such as calories or g-ra's of protein. 

In the preparation of the consolidated account, ruecommended 
nutritional allowances or norms are considered as upper and lower 
values within which the estimates may be expected to fall. 
Judgient intervals around the finel estimates in-)icate their 
reliability in much the same manner as confidence intervals 

indicate the reliability 
of statistical data, The probable range of error of these 
final estimates is as important as the figures themselves in
 
the proper evaluation of a nationts food balance sheet.
 

The final step in this consolidated approach is the deri
vation of a hew estimate of domestic food production by putting
 
the balance sheet procees in reverse. Although these new produ
ction estimates include a transferred error, they appear more
 
satisfactory than the original production figures because they
 
are now consistent with established aggregate supply and utili
zation figures and are bounded by reliable confidence intervals. 
The result is a flexible bat workable approach to the 
analysis of food supply and consumption data in the context of
 
developing countries where such information is less than adequate.
 

The merit of this approach for the study of the food economies
 
of the developing countries is evident in several studies under
taken at Cornell University and Stanford University (6j 2L Uj 
32, 33). Especially worthy of note is 11alcolm J. Purvis' detailed 

-ly-ss of the food economy of Malaysia (-2). From a thorough 
evaluation of available statistical data, Thrvis constructs a 
balance sheet of net food supplies and an overall picture of 
national food consumption patterns. To illustrate both the 
potentialities of this approach and its creative adaptation in
 
a specific context, we shall sketch briefly the method followed
 
by Purvis in his study. 

After a background sketch of Malaysia, its peoples and 
economy (32? pp. 13-61), r---is proceeds to evaluate the principle 
information available for the construction of food supply esti
mates: data oi production, trade, and the utilization. of food
 
commodities. For each of Ialaysia's four principle 2egions,
 
he examined in detail the data sources and the manner in which
 
such data were compiled. As is evident, the "objectivity" of
 
numbers in official statistical bulletins is often illusory.
 
Partial surveys of production data, manu-'acturing returns, census 
figures-each was compared against other available sources of 
information, until some feel for the likely range in which 
actual production lies was obtained (32 pp. 62-143).
 

By such a process of "guided guesswcrk," which relies heavily 
upon a knowledge cf production conditions in the region under 
consideration, the missing links in the preliminary production 
estimates were filled in wherever possible, n the basis of
 
numerous assumptions, carefully explicitated, and "best" informed 
guesses, more oriplete estimat.3 of production were compiled.
 
Although subject to wide margins of error these estimates served
 
as useful starting points and provided estimates which cannot
 
be dismissed as valueless (32, p. 117). • 

Trade data on imported commodities gonirally were considered
 
reliable, although smuggling ii some regions perhaps understated 
even these data. Accordingly trade statistics also were checked
 
for accuracy and consistency depending upon the local conditicas.
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Purvis was confrontod with a problem of rajor proportions 
in .theadjustment of gross supplies to a&net supply basis, since 
much of the information on seed, wastage, feed, manufacturing 
use, and extraction rates was limited or not available for 
Malaysia. Yet this problem was thought to be minimized somewhat 
because the most important adjustments to gross supplies were
 
those relating to the .extraction of milled rice from padi and
 
the use of triported feed grains for animal feeds.
 

Once aggregate net food supplies are estimated, they are
 
converted to daily per capita supplies and, by the application

of appropriate conversion factors, to per capita supplies of
 
proteins and caloiLes. The reliability of these conversions
 
and the subsequent comparison of per capita supply levels depends
 
upon the accuracy of the population data. Thus trustworthy

population figures become a crucial element in the integration
of the supply and demand approaches. 

In the instance of Malaysia, the population figures were 
conceded to be fairly accurate. With careful selection of
 
conversion factors, Purvis concluded that the margin of error
 
in estimating per capita supplies of calories and protein
coulel be approximated with considerable accuracy (Q2 pp. 131
137). 

In the second stage of the analysis, the demand approach,

r4 attempt was made to obtain an independent estimate of food
 
availability from consumption data. The all important checking
 
with the supply approach in the consolidated account depends
 
upon the information gathered here 2, pp. 144-189).
 

Purvis illustrates how existing sample survey data, often 
not directly concerned with food consumption, can be used in 
the demand approach analysis. The two major sources of such 
data in Malaysia were the largu'scale Household Budget Surveys
(HBS) and small nutrition surveys. As with any survey, the con
fidence with which the findings may be used depends upon the 
"representativeness" of the sample and the accuracy of the 
sample methods and ft.ndings, i.e., the "internal reliability." 

Accordingly, Purvis examined in detail such questions as 
the methods by which the samples were dx'wn, how the data were 
collected, the conparison of characteristics of the sampile
with those of the population it purportedly represented, and an
 
evaluation of the reliability of the data. In addition he
 
applied a number of checks on the internal consistency of the
 
data such as the pattern of food expenditure in relation to
 
behaviour between the different income groups of the sample.
 

In Ptrvis' judlgent the Malaysian HBS -assed the tests 
on each coun4-it appeared carefully conducted, had a reasonably
 
representative P:4:,ple and obtained consistent results. Use
 
of the data, I avever, necessitated making several further
 
adjustments such as reviighting the saXmlple to reflect national 
population characteristics, conversion of monetary expenditures. 
to physical quantities and the adjustment for sundry items of 
expenditure (,2, pp. 156-161). 

Several other small scale surveys provided limited informa.
tion on food consunption. Although much of this information vias 
of lLmited reliability, in many Listances it filled in the 
picture of locral sub--ruups in toris of dietary habits and 
consumption levels (32, pp. 179-109). 

The third and final sta.-: in the analysis of food supply
dat. was the consoli, rted- accOMt, Wvhich attempted to integret 
the productio n 1, cOnmu:Itiol, danta, independently arrived at 
through the W'.p]ly and .,an, a)pro.chos, into a "best" figure 
to which nc:.I auxble estirlatC of crror Li:ht be ascribed. 



- 17 

cross-checks against each other. When acceptable conversion
 
factors are applied to both supply and consumption data, compa
rison of the ai(gregate estimates may be made .n tcrm_ of a new
 
common denominators such t calories or gras of protein.
 

In the preparation of the consolidated account, recommended

nutritional allowances or norms are considered as upper and lower
 
values within which the estimates may be expected to fall.
 
Judgment intervals around the final estimates indicate their
 
reliability in much the same manner as confidence intervals 

indicate the reliability

of statistical data. The probable range of error of these
 
final estimates is as important as the figures themselves in 
the proper evaluation of a nation's food balance sheet.
 

The final step in this consolidated approach is the deri
vation of a new estimate of domestic food production by putting

the balance sheet process in reverse. Although these new produ
ction estimates include a transferred error, they appear more
 
satisfactory than the original production figures because they

are now consistent with established aggregate supply and utili
zation figures and are bounded by reliable confidence intervals. 
The result is a flexible but workable approach to the
 
analysis of food supply ,nd consumption data in the context of
 
developing countries where such information is less than adequate.
 

The merit of this approach for the study of the food economies 
of the developing countries is evident in several studies under
taken at Cornell University and Stanford University (6, aL Z 
32 33). Especially worthy of note is Malcolm J. Purvis' detailed 
gi sRof the food economy of Malaysia ( 2). From a thorough
evaluation of available statistical data, hrvi s constructs a
balance sheet of net food supplies and an overall picture of
 
national food consumption patterns. To illustrate both the
 
potentialities of this approach and its creative adaptation in
 
a specific context, we shall sketch briefly the method followed
 
by Purvis in his study. 

After a background sketch of Malaysia, its peoples and
 
economy (32 pp. 13-61), :zwis proceeds to evalua.tte the princikple
information ayailable for the oonstruction of food supply esti
mates: data on production, trade, and the utilization of food
 
commodities. For each of Malaysia's four principle regions,
he examined in detail the data sources and the manner in which
 
such data were compiled. As is evident, the "objectivity" of
 
numbers in official statistical bulletins is often illusory.

Partial surveys of production data, manufactu.,ing returns, census 
figures-each was compared against other availible sources of

information, until somc feel for the likely :Lt.ge in which 
actual production lies was obtained (32 pp. 62-143). 

By such a process of "guided guesswrk," w -a relies heavil; 
upon a knowledge of production conditions in the region under 
consideration, the missing links in the preliminary production
estimates were filled in wherever possible. n tho basis of 
numerous assumptions, carefully explicitated, and "best" informed 
guesses, more o plete estimates of production were compiled.
Although subject to wide margins of error, these estimates served 
as useful starting points and providled estimates which cannot 
be dismissed as valueless (32, p. 117). 

Tracle data on imported 3ommiodities gen~rally were considered 
reliable, althouih s' 1uuling in some regions perhaps understated 
oven those data. Accordingly trade statistics also were chucked
 
for accuracy aud consistency depending upon the local conditions.
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Basically this third stage involved reconciling,food supplies
 
estimates with food consumption estimates (32, pp. 190-219).
 

The first step in this consolidation was the comparison
 
of the overall food consumption patterns provided by the two
 
approaches. Aagregate supplies of calories and proteins were
 
compared with levels of food availability between regions,
 
commodity Zroups, and eata sources. Levels of nutrient intake 
were compared with levels anticipated on the basis of nutritional 
surveys and standards. Purvis found that the estimates of tot;: l 
food supplies and estriates by commodity groups were of the right 
order of magnitude and that the data from the two approaches 
allowed for the construction of a consolidated food account with
 
some precision (32, p. 194).
 

The second stop in the consolidation accovnt involved the
 
comparison of estimates of supplies for individual commodities.
 
Rank correlation tests were used. If the two estimates were
 
sufficiently close, this provided mutual corroboration of their
 
reliability, and a simple average of the figures was considered
 
adequate.
 

Perhaps even more important for the researcher was the de
tailed kqiowledge of the strengths and weaknesses of the data 
which emerged from such an analysis. This greatly assisted him
 
in forming a judgment between the figtures obtained from the 
two approaches. Only after such a caraful appraisal coiuld a 
subjective evaluation be made as to the probable range of error 
contained in each of the figures. 

The final results which emerged were thought to be reasonable
 
estimates of current food production and supplies in Malaysia.
 
In the second half of his study Purvis used these estimates as
 
the basis for an extensive analysis of the future Cood needs of
 
the country and the implications of these requirements in
 
terms of public policies and the allocation of resources to
 
inorea 'Ingagricultural productivity where food supplies were 
foreseen as inadequate to meet demand. 

Other studies on the food economies of C,.yon, Ghana, and 
Mauritius have employed this same general.approach (2, 2 
Obvious adaptations were made for local situations, but the 
success of the method so ingeniously followed by Purvis indicate 
that underdeveloped statistics can be made to yield a reliable 
picture of a nation's food situation. 

Many of the problems involved in specifying individtil 
food requirements await better medical evidence and improved
 
statistical information. Until such evidence if forthcoming,

generalizations often are more opinion than fact. One parti
culaxly important area which merits attention is the relation
uhip of activity levels to energy expenditure (, 30). The 
assumption has been that the average activity patte-rns of the 
population are similar to those of the reference adult, but
 
little evidence exists to justify suoch an assumption in tropical
 
areas where the majority of the Population are peasant agricul
turalists. Since.the activity level is the principal component
 
of energy expenditure, research in this area promises to shed 
light on several important related questions. Are low producti
vity figures in-some areas the result of work levels conditioned 
by low calorie .nt-e of food? Would physical activity levels
 
be increased if nornial food supplies wvere increased? 

Energy requirements and activity level- have been correlated 
in some, industrial workors, but little effort has been nade to 
underta1ke sLiilc.r studies %nong rural peoples. Telemetry studies 
promise iportant broathrouhs in this area, and improved trans
mission ana rccordin equipment .y allow e:nergy expenditure
studies to be conducted crzicnr: rural workers with relative ease(28). 
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IV. conclusion 

Recent developments appear to have shi tod the nature of

the world food problem (1, 11, 38). The "green revolution"

has begun to ease the food suppl inadequacies in many countries,
especially in India and Pakistan (5, 2, pp. 32-36). Thequestion of continued hunger and malnutrition, however, will be

closely tied to the distribution of the benefits of these new
breakthroughs in agricultural productivity. Large expenditures

of p1 
 blic funds will be needed to carry out the potential for
 
agricultural and economic development, and to solve the new
 
Sroblems which follow upon increased production.
 

The most important barrier to realizing this potential
development is the question of effective demand (36, pp. 17-22;38). If large numbers of people are unemployed and poor and have no access to the benefits of increased agricultural productivity,

hunger and mulnutrition will remain widespread, 
The statement

of P.V. Sukhatme, the Second Director General of FAO, unfortunately remains all too true: "The privileged and the well-to-doeverywhere will eat all they need and perhaps more." (34). 

At this point, the nature of the food problem is clohO-
related to the "'cform nf basic economic and scciU institutions
 
as well as to the problems of unemploi.ant and urbanization

(2; ; 27, pp. 58-64). These problems, combined with the
rapi-po--lap on growth throughout the developing world, maywell pravato be more difficult of solution than the world food
proble:. ..;j it has so far been defined. 
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TABLE II 

PROTEIN REUiW T INMMGAMDA/ 

Adult weights: nales, 57.5 kg.; female, 50 kg.)
 

Dairly Requirement Requirement Total Daily 
Average Body per kilogram/ per Person Requirement 

Body Weight ' per Day (m)
Age Group Sex Population Weiiht2 /

(g.) 

Infant O-1 ,year
 
non breast fed 226,800 9 1.70 15.30 3,470,040
 
(lhuldron, 

1 - 3 yrs,; 680.400 13.5 1.06 14.31 9,736,524 
4 - 6 yrs.; 580,800 18 0.97 17.96 10,140,768" 
7 - 9 yrs. 531,000 27 0.92 24,84 13,190,040 

10 - :2 yrs. 414v60O 35 0,86 30.10 12,479,460 
13 - 14 yrs. M 139,600 49 0.84 41.16 5,745,936 

P 136,800 47 0.77 36,19 4,950,792 
15 - 19 yrs. M 296,000 56 0.84 47.04 13,453,440 

r 298,000 50 0.77 38.50 11,473,000
 
Adults M 1630,000 57.4 CJ71 40.83 66,552,900
 

F 1,614,000 50 0.71 35.50 57,297,000
 
Allowance forPregnancy -/ (249,80 6 749,400 

Allovance for5 / 
lactation -, (170,000 15 2,550,000 

TOTAI 6,538,000 211,789,300. 

Requirement for Reference Protein = = 32.39 gm. per caput per day. 

Requirement for protein of NPU 60 3.32 x = 54 em. per caput per day. 



TA.BLE III 
DTLXY C.±L01RL Ma- UI1in Lrsr; U3AID-.: 1969 10PULA.TIO3j (African)1! 

(Adult vc-ights: male, 57.5 kg.; fomale, 50 kg.; Environmontal tomporaturc, 200C.)?/ 

Adjusted for
 
Reference Body 1cight Adjusted for Daily
A Groj Sex pioquircuents and Activi__ Tcmraturc iyent
(CT rT ) (Calores) (Calories)0-- 1,120 (Calories)

I -4 1;120 365,421 *409;271;5201;362 

0-4 1,294 1,461,683 1,891,417,8021,314

.5--9 (1,827,104)
1,970 
 1$872 1,459,182 2,731,588,704
10-'12 
 2,500 
 2'375 
 650-455 1,544;830;62513'-14 
 U 3,025 
 2;874
F 2,625 226;9 66b 652;300;284


2,494. 206,671 515;437474
15 - 19 K 3,530 3,074 2,920 410AW888 1,199,792,960F 2,430 2,481 2,357 
 410,348 -967,190,236
20 - 29 I 3,200 2,720 2,585 
 682,751 I-764;911,335

P 3,040 2,386 2,270 755,171 1,714,238,17030 - 39 1 3;104 2i638 
 2i506 
 557,857 I 397i989i642

F 2,231 2 i314 2,198

40'- 49 532,490 1,1 7 0,4.13Y0203,008 2,557 
 2,430 364,274 885,185,820

F 2,162 2,243 20130 
 338,865 721i782,450
5Ui 59 n 2,768 2,353 
 £,235 244,159 545,695,365
it, 1,990 2,064

60. 1,960 224,461 439,943;560
69 H 2,528 2,149 2,042 
 159,825 326-362;650
. F I;817 1,885 1,790 
 139,922
70+i 250 460.580
2;208 1,879 
 1,75 
 148,990c 265.947,150
1,587
1 1,646 
 1,564' 116,087 181,560,068
 
TOTAL 


9,456,466 19,576,319,215
•- Average Calorie Roquiremcit. per cap. per day: 2,070 calories 

£( Actual population of this a-e group is somehat higher, as calculation represents
i simple 20 pcr cent of 0-4 year ago cohort. This L&lthod .-lso was used mwith" the 10-14 year cohcrY(Cdlcul.tion baod on assumption that those tuo y-lrs ropresont 40 I=r cent of the10 14 year cohort and the sex ratio is the saue as tlaot ff. the entire cohort.
21 This cat egoy-j includes those v.iao failed to state their age, i.e. 5,721 males and,,524 females in the cntiro African population.
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FOOTNOTES
 

...
Footnotes to..Table .I
 

.1/ Method of calollatingrequirements Is outlined in FAO, 

.gm Recuiremonts (Nutritional.Studies No.,15p Romei 1957), 

pp. "5-4G.' 

Z/Assumed mean temperature for Uganda is 2000. Of. Uganda
 
Department Lands and Surveys, Atlas of Uganda (1962). Body weights

for reference adults average b~aoe, di sihies of'weighings under
taken at Mulago Hospital in 1957. CF. J.B. Cleave, "Food Consump
tion in Uganda, "East African Journal of Rural Development, 
January 1968, p. 71
 

14"The daily activity schedule used here is that proposed by

Cleave, Ibid., pp, 72-73o
 

4/ Population data is based on 1959 Census, UN Dmographo
 
Yearbook: 1968, pp. 130-131
 

Footnotes to Table II 

Method of calculating Tequirements is outlined in WHO/FAQ,
fr.tein Requirements (WHO Technical Report No. 301, Geneva, 1965), 
pp. 20-27, 48-55. Population data and specifications of reference 
adults are from those sources used in Calorie requirements (see
Footnotes to Table I above).
 

WHO/FAQ, Protein Rbquirements, pp. 20, 51.
 

-/ bid,, pp. 22, 51.
 

'/ _id, pp. 24-26, 52-53. Formula: .226,800 x 119v
 

= 249,800 x 6 749,400 Calories,
 
2 

Loo. Cit,, Assume infants are breast fed for eight months.
 

Formulas
 

22800x 8
 
= 17,000 x.15,= 2,550,000 Calories, 


