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‘The Statimtics of the Vorld Pood: Prol len

A Revieu Bszay with .en Annlication to Usanda

In the years since World Wer II, e nuaber of world
food surveys have been undertaken in an attempt to gsaéso
the extent of food nceds and food consumption levels of
different peoples of the world, The Food and Agriculture
Orgenization (FAO) published the first Norld Food Survey,
in 1946 (g;). This was followed'by a second in 1952, and
. & third more comprchensive survey appearcd in 1963 (20).
In the United State+., the Economic Resexrch Service of
the USDA.had'maintaineq o sericsc of food bnlance sheets

. for most .free world countrics for several years. 1In
October 1951, a comprehensive World Food Budget was
published (35). This study attempted to measure world
food production and consumption by regions and countries
in 1958, and projections of food supplies and food needs
were carried forword to 1962 and 19645, ©Two years later
an improved World Food Budget appearcd with projections
of food supylies and food nceds to 1970 (36).

' ' These studies nust he credited with defining the
nature of the world food problem. Positively, they have
served to focus attenticn on the eristence of widespread
hunger and malnutritioﬁ in meny parte of the world;
negatively, they have tendcd to ereate tiic less than
accurate impression that all developing cowmtries are
cheracterized by near starvation conditions, which they
themselves can do little to aieliorate,

In this paper an attempt will be made to take a
capsule look at the world food problen from the perspective
of these otudies. The {irst section outlines briefly
the salient features of the TAO and USDA studies; the
second section analyzcs in sonie detail the methodology
employecd.,, together vith the principal limitations of
thigs nethodology; and the third section discusses sonme
of the approaches which reseRrchers currently are
exploring in an effort tc precise and improve our under-
gtanding of the world food probvlei,
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©~L._ The Vorld Food Survey Studies

‘A, The Firnt World Food Survey (PAO, 1946),

' In 1946 the FAO commigsioned a group of experts to
prepare an overall picture of the food consumption levels
and the food requircments for the world'!'s population in
the pre-war period. From a careful study'of the best
available date, recognized as grossly inadequate in many
'1f 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 guestions: 1) what is the food consumption
of the different countries?; 2) how does it compare with
their needs?; 3) vhere ore the most serious shortages?;
and 4) vhat kinds of foods and what quantities of each are
required to improve nutrition throughout the world?

(21, pp. 1-5).

Any poth-breaking study of this nature find. that it
first must dofine 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"
somewhat illogically was defined as the amount of food
available "at the retail level," rather than "food ingested"
by the individual consumer., Food consumption figurcs
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 cach step, the resulting calculztions pro-
vided a more~or-less reliable figure for the estimated -
quantity of food supplied at the retail level over a
given time~period, usually a yeer. By means of conversion

tahles, .these foodstuffs were expressed in common
nutritive values such as dalories or protein units. The
shortcomings df this approach were recognized by the
FAO group; both the approach ond 1ts limitations will be
discussed at length in the second part of this paper.

The question of food neecds nbviously dcmanded some
estirate of population nwibers as well as basic require-
ments for individual grouvs within the pépuiation. Since
census dato were ldckiug 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 cipita food supplics vere calculated on the basis of
such populetion estimates, and the results were compared
against gen@rally occcepted 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
caiories per peison per day, and the remaining area, with
one-gixth vf the world's population, had food supplies
between these two levels, . Not wmexpectedly, these re-
glono roughly coincided with the affluence of a country
as measurcd by per capita incoue, 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 récommended by the
FAO Nutritional Committee, the Survey Commission established
nutritional targets for countries and regions which would
imprcve 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
ninimun desirable 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 mediun calorie intake were advised
to increare cereal consumption. Countries with low
protein iritake were advised to increase consumption of
meat, fish, and eggs (21, pp. 10-14).

The Commission clearly recognized the limitations and
tl.e tentative conclusions of this first World Fecod Survey.
Nevertheless, this undoubtedly wes the best estimate of
the magnitude of the world food problem confronting man-
kind, A%t the game fﬁme it emphasized the importance of
additiorial research and the developuent of much more adequate
data sources, especially in the developing countries.

. Lorda Boyd-Orr, the Director General of FPAO, might be forgiven.
if he overlooked these limitations and emphacized the con- '
clusious in his elocuent plea on behalf of the world's

huigry, among whont he nuwabered two-thirds of mankind (2).




B.  Second World Food Survey (F40, 1952).

In the light of revised estimates for the prewer poriod
(1934-38) and the changes which had taken place in tho immediate
poetgar eriod (1949/50 or a 3=4 gear average)d +thls oecond survey
Surve?rsb(e Hm 69 6.5 8 saaie BT catinates o B8°oun igge\;cfa]fgsgoxv
available, and the extent of postwar recovery in food production
was obtained by examining the trends in per capita producti.a for
each region of the world. Estimated supplies available at the
retall 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 vheat
equlvalent, and then expressing this as an index of prewar
production.

This survey established much more realistic. standards in
its assessment of food requirements. A4s before, calories were
use. as a measure of the quantity of food needed to meet energy
requirenents, 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 (13, pe 12),
To evaluate nutritional quality,no relatively simple unit like
calorie content vias available. The best availablc 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 requircments, the
TAO 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
tenperature of 10°C. He was a healthy member of the species,
ate a reasonably balanced diet, and spent 8 hours of his normal
working day in non-gedentary activities. Such a nan vas assumed
to require 7200 calcries daily throughout the year. His counter—
part, the reference woman, was of the same age and lived in the
sane environment. &he weighed 55 kilograms, and she vas assumed
to require 2300 calories daily for the entire year. Once the
reforence requiraients for the adult man and woman were established
under well definecd conditions, adjustments could be rade for each
of the relevant factors (14, ppe 15-27). In addition, an allowance
of 15% for wastage up to the retall level was added to the
calculated physiological requirciiont. In this manor the estimated
per capita requircment could be conpared with the calorie content
of the e¢stimated food suppliecs avallable at the rotail level.



The Survey report emphasized the tentative nature
of the nmethod, the shortcominga involved because of the
paucity of the data, and the difficulties encountered in
estimating hody weights and environmental tenperature.
Thus the average calorie requirements could be no more
than a rough guide in asgessing the adequacy of average
consumption levels, fir 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 ezch 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
gituation was found even more unfavorable in terms of
nutritional quality as mneasured by protein content
(LQ_, pp. 12-16).

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

C. Third World Food Survey (FAO, 1963).

This third Survey attempted to give a comprehensive
pPlcture of the present and past world food picture with
the limited objective of presenting sosie idea of the
order of chanze in food supplies needed to raise the level
of nutrition for the people of the world. Three periods
were examined: prewar (1994-38), postwar (19438-52), and
recent (1957-59) (20, pp. 6-17).

During the 11 ycors intervering since. the Second Survey,
a great deal of work had been done to imnrove the statistical
base of both food supply and food requircment 3ides of the
ledges. Tood bulance rhecot data, wille still inadequate in
most inztances, were available for over 80 countries coveriag
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. ‘some 90 percent of the vorld's population. Hore
fiaccurate national population censuses or surveys had

-been undertaken during thiz period, and many countries

' had conducted food consumption studies, nutritional
surveys, and other related studies among parts of their
population. In addition, special FAO Committees had
gpecified more precisely the gquantitative and qualitative
dietary requirements of various population groups (13, 11).

The expected caveats again were voiced concerning
the limitations of the method and the approximate nature
of the final ¢ timates of food supplies and food require-
.ments. Througi:out its broad conclusions, the Survey
expressed alarm over the widening disparity between the
developed countries of the Wost and the developing regions
in Asia, Latin America, and Africa.

Perhaps as a recult of criticism, this report takes
great care to distinguish between wundernutrition or hunger
and malnutrition, Undcrnutrition indicates a condition
in which an individual's diet is so inadequate in quantity
(calorie intzke) that if continued over an extended period,
the result is either less of normal body welght 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
_ouch a diet is continued over some time, t'e individual
guffers from a specific diseace or generai i1l health.

Most evidence indicates that the majority of undernourished
people are-alwmo malnourished (20, pp. 36-52).

Fromn dietary surveys which had been conducted in
representative districts to ascertain the extent of under-
nourishment amonz different population groups, the Survey
report cstinated that some 20 percent of the population
in wnderdeoveloped regions vere undernmouriched. Clinical
survey datoe were insufficient to estimate the incidence
of specific nutritiornal deficiency disease; but where
diets derived more than 80% of their calories from cereals,
starchy rcots, cad sugar, the nutritionol quality was
conasidered inadequatg. L conservative estimate was given
that 60% of the population in low~incoire countries suffered
from hunger and/or melautrition (13, pp. 8-10, 39-44, 43-51).

; On tiie basis of the Ui "mediwm" population growth

‘projections to 1975, the Sarvey calculatel that world food
surplice nust be increased by over 35% meroly to sustain
‘ thc world'c populotion ot existing dietcry levels,
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If nutritional levels were to be improved, food supplies must

be increasel by at least 50% and aninal products even more (13,
Pe. 73=74), The conclusions of this Third Survey were no brighter
han those reached in the previous Surveys..

Ds The World Food Budget, 1962 and 1966 {U.S.D.A., 1961),

This study, prepared and released by the Economic Research -
Service and Foreign Agricultural Service of the U,S.D.A. in the
early years of the Kennedy Administration, was part c¢f 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 requiremcnts forward to 1962 and 1966, It further assessed
the adequacy of supplies avallable for consumption, i.e. at the
retail level, against nutritional reference standards (35, p.7).

. The Stwdy divided the world into two gencral groups: the
Noxrthern Arca of industrialized countries (excluding Korea and
Communist Agia) 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 cstimates prepared
by the U.S.D.4: for some 80 free world countries and similar
egtimates prepared for Communist bloc countries. The method uti-
lized in the study was generally similar to that employed by
gg£7§%0'00mmissions in preparing the World Food Surveys (35, p.7,

A food balance sheet is designed to summarize the food supply
situation of a country or an area by commodity or group u2
commodities for a given year, Following accepted procedures, .
it sets forth cstimates which show domestic production, imports
and exports, overall changes in stocks, and the total supply
avallable fur all uses, TFrom this total, deductions are made
for each commodity or commodity group fcr seed, feed, and
Industrial usea, A fuvther deduction is made for wastage and
for processing from the stoge of production to the retail stage.
The rot result indicates the total supply available for human
consunption, This figure is then broken dovn on the basis of
population estimates into kilograms of food available per capita
annually and into calorics 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 approxinmations, In spite
of this potential for error, the consumption levels estimated
for 1958 appear to have indicated with considerable aceuracy
those countries where nutritionel deficiencies existed.

. Nutritional refercnce standards were required ag a2 norm
against which conswmption could be evaluated to determine deficits
in food supplics, and for this purpose the FAO requirements as
published in the Sccond World Food Survey were adopted. Allowances
were c2lculated for specific factor and regional variations in
determining celoriec recuirements. Reference standards were also
provided for aninmal and pulse protein as well as total protein,
and this standard was applied to all countries, The total rrotein,
allorranac of 60 groms per person per day ot the retail level wos
congiderced adeeuate, with the proviso that this include 2 minimum
of 7 grans of animal protein and enough pulsc protein to bring
the esmbined aninal and pulse protein to 17 grams, In addition a
refercnce standard of fat, expressed in terms that would provide
15 per cent of the reference standard calories, wos recommended
(354 pp. 59-70..

From the 1955 levels a Vorld Tood Pudset was constructed for
1962 and 19065, Food production was projeccted for each country L
and commodity production was projected for all countries.  Ivpuletion
levels wore algo projected for each country for the same year. ‘
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. In those countries thought to havo rutritionally adequate diets,
-requirements were determined by projecting effective d-aand.

bhased upon rising income levels, rising prices, and changing

- tagtes, In nutritionally deficient countries, food requircments
‘were oalculated by the method noted above and the volume of exports.
necessary to meet the basic nutritional requirementa of the popu-
- lation was cealculated, The deficiencies were expressed in torms
of well-known cormodities: animal protein deficiencies in units
of nonfet dry milk; pulse protein deficiencies in units of day
beans and peas; "other" protein and caloric deficiencies in units
of w?gag;)and fat defieci ncies in units or vegetable oil (;g, :
“PP. "7: v .

The study discussed in detail the dietary situation by reglons,
specify1n§.what was gonerally knowd,viz,., that the Northern Area
countries t'y and large exceeded per eapita nutritional allowances
with some limited shortages, and that the Southern Area countries
were experiencing a most serious food problen, with pronounced
shortages in the Far D ¢t (35, p. 18).

E. The World Food Budset: 1220 (UQS.QD..A.Q, 1963) i .

This study was the result of expanded efforts by the Foreign
Regional Analysis Division of the U,S.D.A. to evaluate the supply
and utilization of food cormodities for countiies and regions of
the world, to assess present and future needs, and to donsider
possibili%ies of meeting world food shortages, The coverage was
extended to 92 countries with some 94 percent of the world's
population, The statistical bases for the frod balance cstimetes
were improved, and gpeQi.” studies had becn undertaken in 15 of
the countrics wherc supply and utilization data were particularly
inadequate,

The approach followed in this study was essentially the same’
as that of Ets predecessor. However, considerably more atténtion
centered on the factors affecting worldwide demand for food,
reflecting a concern for future markets for U.S., agricultural
products, The impact of population growth, urbanization, and
rising incomes upon the demand for food commodities were noted,
Although specifie studies on income and price elasticitics of
demand hed 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 assuned constant and income elasticities between
different food groups and between sub~regions with different
income levels werc derived from FPAO estimates and U.S.D.A.
research studies (36, pp. 15-22), ‘

In terms of projccted food requirements, per capita food
congumption 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,
ag 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 deficieney, as
diet deficient areas were net exportors of food commoditics.

The 1970 projections expected cxports to increase, but diet
adequate areas would become net exporters to the defieient
regions (35, pp. 51-63),

Lack of purchasing power within low~income countrics
appearcd to be a nearly insuperablé barrier to thé cxpansion of
world troade in food commoditics, Increased food and preferential
troading agreemcnts in fovor of less develoved ‘countries were
suggested og neans which might be taken to close the food gap.
Porhaps Dunont's statoment to the effeet thot at some future
date the hwron community will look upon incume and money as tho.
ticket to admission to the world's food suppiies in much the sane
ggg?or as it now looks upon slavery bears repeating(8, pp. 255-

. .
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"This second U.S.D.A, report concluded with specific pclicy
recomnendations that might be enacted by developing countrioes
a9 well as by the United States (36, pp, 64-70), Combined with
the FAO studies, a picturc of the magnitude of the world!s nceds
for food was emcrzing. Granted that the conclusions weore neces.
garily, ‘'beat estimates® in sany instances wnd that spokesmen
+9r the hungry of the world perhaps overstated in absolute terms
the extent of the food problem, these studies represcnted a
maejor step in the identification and measurement of the world
food deficit., That they contained limitations and wide margins
of orror was oxplicitly recognized and so stated by each study
comnission, In the next secccion some of these inherent limitotions
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 aad general guidelines in the
estimation of the magnitude and nature of ‘he 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 misreprescntéd and often erroncousiy stated., It
geems useful, therefore, to review the methodology cmployed and
‘60 explicitate again the limitations inherent in these studies.

A. Food Balance Estimates: The Supply Side of the Equation

The ~ood Balance Shect is a statistical method which attempts
to depict the availability of food for human consumptiovn in o
particular country for a given year (15; also e¢f. 9. Iuch of the
discussion that follows is adapted from this paperJ., The food
balance equation is nmade up of eggregate 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 elcments 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) prrcessing or extraction rate losses
of certain commoditics; and (vi) the net food supply available
for human consumption at the so-called "retail level." Thc 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 "consumptioni'--is. eliown
in terms of calories and grams of protein available per capita
per day (9, p. 181-183), :

Ideally for each commodity the supply and utilization estimates
should be independent and trustwort!';. lioreover, the nopulation
and nutrient conversion figures should be reliable, In fact, not
even those countries with the most reliable data approach these
1deal standards, and in most develeping countries food ard popu-
lation data are inadequate or simply non-existent. The result
is that food balance shects vary in reliability, depending on the
Judgment, cr-ativity, and research time of the estimator. TIn
somc instances the estimates not surpisingly reflect the political
exlgencics of the moment.. .

The cstimates of wheat producélon figures in the United
Stotes and Canada arc often ©ffed as the "model" format for the
construction of a balance sheet, Dircet, independent estinates
are available for acreaze and ylelds per acrec, and thesc cstinates
may be .ciiceked and cross-chelked at vorious levels for consistency
and sompling errors, Tobal supply estimatos can be chocxed ogainst
utilization fijures, but cven here some margin of error coxists,

The lcost satisfactory direet utllization elemeant is that of cnimal
feed, and this is often considered es a residual (9, pp. 183-184),
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8 Even within such countries as the United States, Canada
~‘and England, where there is data collection on every level In
‘& highly comnercialized agricultural sector, eostimates for other
- commodities are much more difficult. Tor exemple, how does one
decide upon the amount of neat slaughtered by local butohers
and by individual farmers? And balance sheet cstimation is even
" less relieble for milk, eggs, vegetables .and fruits. The two
major problems oppear to be obtaining satisfactory independent
reports and checks on the volume of production and arriving at
% regsgnable approxination of loss and waste up to the "retail
evel, . :

, In underdeveloped countries that have collected little if
any of the data nceded for the construction of food balances,
the margin of ecrror involved in arriving at any one of these
elements 1s great, Often production fizures are incomplete
with some districts not reporting, with others reporting only
corimodity marketingcg, or with farmers underreporting in hopes

of minimizings taxes. Many devéloping countries have no indepead-
ent officdal . production data, and subsistence productlon crop
estimates necessarily are derived by rough guesses about per
capita consumption multiplied by equally unreliable population
figures with some allowances made for non-food, waste, and other
uses, The result is hardly reliable (9, pp. 184.193),

0f all the clements comprising the food balance sheet, trade

data scem to be the most accurate since cxport and import
commoditics generally pass through official channels. Industricl
"non-food" uses also may have a fair degree of reliability, as
may processing and extracting rates for such foods as cereal
graing and vegetable oils~-but the reliability of such data must
be evaluated for each country. Seed use is often a residual
foptor; and the quantities of food crops utilized for animal feed

e very difficult to determine with any degree of accuracy., In
many developing countries cven the number of livestock are esti-
maeted 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 retail level be distingui-
shed from those incurred beyond the reotail level., The amounts
of such losses seem to vary from country to country, from cormcde
ity to commodity, and from year to yeor, especially as supplies
are shorter or morc plentiful. Unless these variations ocre taken
into account, the cstinated requirements plus "wastage a2llowance
mney considerably nilsrepresent the ectual food situation within
a country., TFor exomple, to apply & uniform 15 porcent waste
allownonce beyond the retail level both for those arcas where
hunger is thought to he widespread as well as for more affluent
areas where surplus food stocks exist is clearly unrcallstic
(9, pp. 196-197). ‘

With these rescrvotions and -limitations, one does not
gonclude that the nationel food supply ond u%ilization estinates
lack all gencrcl validity, but rather thot they represont rough
approxinations as to the availability of food cormodities. To
the careful analyst they provide much useful information; to the
unwery layman they moy nislead ead confuse., Therefore it is
Important that the object’of these estimatcs be kept in nind
and thot sustained efforts be made to inprove their reliability
and usefulness, In the third section we will consider some sugge=-
stions wihich might be incorporatcd into food balance sheet esti- "
mates and which have been used in reccent studies to provide o
moretrgliablc picture of food supply and utilization in specilfic.
countries, :

B, TFood Requiremonts Estimatest The Demand Side of the IEquation -
In aa assessgment ol food requircnients, calorios hecomo the .
accoptable mossure of the quantity of food which is noceded to meet
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“the body's energy requirements. While no comparsble unit is yet =
available to measure nutritional quality, protein content often is
uged as such an indicator becouse most foods rich in protein contain
in sufficient amount thosc other nutrients essential for normal
health and rrowth, Reference standards of each have been established
to serve as guides for planning adequate nutriiion for peoples in
various parts of the world, and these standards allow for a sufficient
margin of sufficiency obove 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 measured
in calorie anq protein allowances, which the FAO and USDA Surveys
have employed.l '

1. Calorie Requirements ) v

‘Phe geience of nutrition has made significant progress in specify-
Ing those nutritional elements essential for the normal functioning
of the humen body. Special Nutritional Committegs commissioned by
the FAO have labored.tvo precise the required calorie and protein
allowances for the normal individual in different parts of the world

(1L, 13, 14, 18, 26).

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 veriations introduced by such factors as body size,
age, activity, sex, pregnancy, and lactation., The.reference Man is
gsumed to be 25 years of age, weighs 65 kilograms, lives in a .
agerate zone with mean annual temperature of 1C°C., is physically

thy, eats a nutritionally adequate diet, and spends 8 hours of .
normal working day engaged in non-sedentary activities. The
erence Woman is of the same age, weighs 55 kilograms and lives in
the same environmental conditions as her male couaterpart. The
R rence ilan is assumed to require 3200 calories deily; the Reference
2300, Tor those comparable to them, a range of energy sxpendi-
%EEQ3Q§tween 2400. and 400 calories.a day for men and between 16920

3 AL

¢ 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 to%al energy expenditure is the sum of three components: (i)
resting energy expenditure or the bagsal metabolic rate; (ii) energy
expenditure related tn 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 relates calories required to nude
body weight (kg.) es follows (13, pp. 17-19, 35):

Men: 7 = 815 + 36,6W W = nude weight in kg.
Women: E =580 + 31.1W E = 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 metaobolic rate (BMR) for the 65 year old adult about
20 percent less than that of the reference adult, TFor each decade
beyond oge 25, cclorie requirements are accordingly adjusted downward
by 3 percent of reference requirements (13, pp. 21-23),

Encrgy needs also appear to be affected by prclonged exposure to
heat or cold, Adjustnents are recommended for voriations in climate
and temperature on the basis of an increase of 3 percent for every
109C, of mean annual external temperaturc below raference temperature
of 10°C,, and a decrease in calorie requirements by 5 percent for
every 109C, above the reference temperature. This adjustment is
epplied to all age groups oxcept infants (13, pp. 24~26).

]
nu

1/Cf. Appendix for ~an illugstration of this method applied in the
context of a speeific country, i. e. Uganda, corrected for 1969
Census returns. :
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.. 'The activity component is the most significant item in

_de'arnining the magnitude of energy requircments (l}, P. 15, cf,

- pPe 53-59 for the method uscd in nmaking adgustments « Approxie-
clrca 1500 calories

for the reference man, 1260 for the reference woman) are estimated

t0 be used in maintaining the vital. body processes, and eiergy

expenditure studies ‘wdicate that energy rcquircments are related

~ to the intensity of muscular work according to the following

rough energy budget:

Very light activity
Light activity
Moderate activity
Heavy activity
Very heavy activity

less than 2.5 calories per minute
2.5 = 4,9 calories per ninute
5.0 = 7.4 calories per ninute
7.5 = 9,9 calorics per minute
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

then 5 ealories per minute., Thus an eight hour shift of vexry

- heavy activity would require 2400 calories of energy; sedentar
workers on the same shift would expend 768 calories {1.6 cel,/min,),

The energy expenditure of the reference nan is caloulated
gﬁ the basis of the following schedule of activity throughout’
e day:

a. 8 hours of work, mostly stending, at an average of
2,5 calories per minute- - 200

b, 8 hours of non-occcupational activity:
1 hour washing, dressing, etc., at 3 cal,/min, 180

4 hrs, sitting, at 1.54 cal,/min 370
1} hrs, active recreation or domestic worl '
at 5.2 cal./min, . : 470 1500
Ce 8 %ours 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 measure energy
expenditure over a wider population sample. More accurate
estimates must know the energy expenditure of various activities
and the timc spent at each over extended periods of tii.ee In
recent years, considerable refinecments have been made in such
studies, but very few studies have been undertaken relating
levels of activity and calorie requirements among rural people
in the underdevcloped countries, Until nmuch more lmowledge is
available concerning the energy cxpenditures of peasant agricul-
turalists, the activity component of total energy requirements
renaing more a conjecture than a matter of fact (7; 30, pp. 10-13).

Further adjustments must be made when considering the food
requiremonts for a national population (13, pp. 35-48). Assumptions
giugt be made as to the number of pregnant and lactating women,
and allowances made for additional encergy requirements in each
instance, In the absence of more precise data, the number of
pregnancies are assuned to be 10 perccnt greater than the
runber 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 agsumed to last for an averaze of 6 months,
with an average daily milk production of 850 ml. The Commission
reconniends an allowance of 1000 eal,/day for the period, on the
aspwiption that the mother requires an additional 1000 calories
from food if she is to provide milk with a caloric value of 6OO,

- Infant requirements are calculated on the basis of kg, of . -
v”bQQy weight, with a yemrly average of 110 cal./kg. Roquircments
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of breast fed infants up to 6 months are included in those of
lactating mothers, Children from 1 to 6 years have the foll-wing
recomnended -allowances: '

1-3 years inclusive : 1300 cal,
4=6 years 1700 cal,
7=9 yecars 2100 cal,
10~12 years _ 2500 cal,

© 13=15 years v Tuyas 3100 cal,
X Zirls: 2600 cal,

16~19 years Males: 3600 cal

Feuales: 2400 cal.,

In the adolescent age group, 16-19, the calorie requirements
assume welights 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
wonan, The same adjustments are made for environmental tempe~
rature for children over one year as for adults, When pregnenocy
and lactation adjustments are to be made, they are calculet.d in
the samc manner as for adults (13, pp. 27-34),

The FAO Commission on Calorie Requirements haj revised the
recommended daily sllowances in the light of recent research
findings, but the major shortcomings of this method lie not
80 much In the estimates of individual requiremnents, with the
possible exception of the activity coniponent, as in the Iriblems

incurred in aggregation when the statistical btase is so inadequate,

Often the population figures in underdeveloped areas are for
from satisfactory and provide little information as to the sex
and age profile of the country. But even when population esti-
mates are improved, other ditficulties remain that influence the
calorie requirements as adjusted according to variations in the
factors considered above (cf. MeArthur, 25, The following dis-
cussion is based on this article), -

a, Body welght: even if the formulae above arc reliable
the lack of data on mean body weights in most cowntries presen%a
& gource 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 physical
activity with advancing age for 21l population groups is ques-
tionable. There scems to be little evidence at a national level
to justify this either way,

¢s Climate and envirommental temperature: +the Commission
aesumed an ianverse relationship betweel the mean onnual tempe-
rature and the EiR, The same studies indicate a direct relation-
. 8bip between the HIiR and relative humidity, but no allowance
or adjustment was made for this,

ds Activity levelst the possibility exists that in some
areas the normal food supplies do not pernit an inerease in
physical activity beyond the level which is now preferred,
In the abscnee of more adequate studies on activity lcvels of
. difforent occupational groups, the mean activity of the adult
population hes been assumed 30 be similar to +hat of the
reference nan cnd womon as outlined above, This critical assump=
tion hardly scems reasonable, and it is very likely that a wide
margin of error cnters into tha food requirenent calcwlations
bocause of the ilaportance of the activity component in determi-
ning energy expendit.are,
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¢. Pregnancy and lactation requirements: each of the
agssumptions here is a possible source of error. Infant mortality
varies widely among and within different countries and regions;
~and lactation mey continue up to two years in some areas, although
:he nilk yield tonds to decline considerably by the end of that ‘
ime,

f, Requirements of children: studies in diet adequate
countries suggest that children are growing more rapidly and
the sverage size of the adult population is increasing, The
same =8y hold in the future for the developing countries if
they change from diet deficient to diet adequate arcas, 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 FAO 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
megnitude of the existing food deficiencies 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 .he world food prublem,

2. Protein Requirements

Ae 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 nceded to provide
nitrogen and certain amino acids for synthesis of body protoins
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 (gg, Pe 15).

Protein deficiency occurs at all ages, but iis impact is
most felt and its incidence is greatest in infancy and early
childhood, Stunted growth, respiratory and gastrointestinal
diseases, treanling diarrhea, mental retardation--such are the
known effectes of protein deficiency, the major nutritional pro-
blem in.the world todoy (18, pp. 7-8), Therc are two basic
approaches to the estimation of protein requirements: (i)
observation of the minimum intoke resuired to support normal
growth and health and to maintain a nitrogen equilibrium in a
normal person; and (ii) mnitrogen requirement method which )
estinates the nitrogen utilized or lost through body eliminatiecon
processcs (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 kg. body weight per day.

The average adult requires 0.59 groms of reference protein

(net utilization by definition is 100 percent). An allowance °
of rlus and ninus 20 percent provides an upper linit (0.71gnm.),
'which is expected to cover the requirenents of all but a very '
small proportion of the population, and a lower limii (0,47 Slile)
below which protein deficiency may be expected to osour in all
but a very few individuals (18, pp. 19-22)

Based on the upper level, the FAO reference ma, requires
!6,15 gms. of reference protein daily., A further c¢rrection
factor is involved at this point, viz., the net prot:in utilization
(FPU), which is an index of protein quality of partiwlar food
cormoditics (18, pp. 4¢=45), The FAO Commission sug ests that
an NPU value of 60 %o 70 percent is appropriate for leveloping
countries, If the NUP oquals 65 percent, 71 gms, of protein
are required for the reference man daily, A diet t.a% provides
less than 5 percent of the caloriocs in the form of utiliza’ a
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protein .is incepable of mecting the needs of tho averaze adult,
even when consumed at a level that meets tha calorie requirenents,

The influence of age and climate upon protein requirements
is indeterminate, Allowances are made for Pregrancy by tho addi-
tion of 10 gms, protein per Person per day and for lactation
by 15 gus, protein per person per day, but no cllowance has B
ggeg3§ecommendad for variations in activity levels (18,pp. 24~26,

Some revisions in the recommended protein allowances have
been suggested by the FAO Commission on Protein Requirements;
“ut even if the besic formulc. for calculating ind: -idual require

ments are rclichle, how are agcregative protein requircnent
fizures to be drawn up in the light Inadequate statistical
information? Some of the weaknesses involved in estimating
calorie requirencents arc also apparent here. What is the
effect on nitrogen requirements of a young population, character
istic of most developing countries?  How arrive at a reliable
mean body weight for most countries? What impact does weather
have on the NPU value, and how does the NPU vary fron season to
seagon? Whether onc talkes the upper or lower limit, i,e., 70
or 60 percent NPU, makes a great difference in estimating aggre-
gate protein requircments for groups of individuals and for 2
national population.

It seems thet two conclusions must be drawvn: (i) the avail

able evidence docs not allow precise assessment of the magni-
tude of the protein deficicncy which exists; and (ii) any
estimates 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 beyond
doubt that malnouwrishment is widespread in nany parts of the
world, Serious efforts are underway in many quarters to specify
tho incidence of protein deficiency more exactly and to increase
the prce. ction of protein f 2ds to meet thesc 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 Underztanding the World Food Problen

The nature and magnitude of the world food problen lorgely
has been defined by the plonecr swrvey studies of the FAO,
Unfortunately, conclusions presented as rough approximations
too often have been quoted as exact figures, with the result
that statements based on the survey rcports sometimes conceal
or misrepresent as nuch as they illwiinate. Within the urgencies
of producing morec food for rapidly growing populations, these
-points may be trivicl; nevertheless such deficiencies as exist
nust be noted ond new research offorts undertalen to vrovide
policy malers with o sound base for notionol Jevelopment planning
if ‘Lo esscntial nceds of their burzeoning populations are to
be net,

Crv-ial to improving the quantification and understanding

. of the world food nroblen igs the collecction of statistical
information, With tho encouragenent and support of the United ,
Netions, siznificont improvenent hes bteen made in statistical
roporting systeris in nearly cvery cowntry over the past two
decades, Dopulation consuses nov cxist for nost countrios,
Household budset suwrveys, nutritionsl dict studies. agriculturnl
production anl utilicntion swrveys, morketing studies, and other
baslec murveys hiave been expanded or insroduced i nany countriecs
(12, 15, 17, 31). “ony lorce sangs rencin, however, ond even in
those cowrtrics witi, the est highly developed gtctistical roporte
ing systeiis there nre nany cifficult questions that must bo
regolved in caleculating sueh ri-ures 25 production and utilie-
zgation ronponents of thc food balonec sheet,
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In spite of these basic difficultics, it is possible for
& careful and thorousgh rescarch team to build up & roliable

- picture of a country's food econouy by & painstoking collectior
of existing information and by a diligent checking and cx ss=-
checking and corroboration of this information with other inde-
pendent data séurces, A careful study of this type neced not
entail the crection of new statisticol or analy*lcal tools, but
cen utilize the basic approach of the FAO and U.SeD.is gtadlies,.
The threec mejor tools euployed are: (i) reglonal and national
food balance sheets; (il) consumption surveys and otligr indices
of utilization to cstimatc aggregate consumption; and  (iil)
nutritional stondards, such as czloric and protein allowances,
to test the consistencey of the results (30, 32).

The method end limitations of each of these has already
been indicated, but little has been steted about improving the
usefulness of thesc tools, The food balance sheets might be
applied to the improvement of national food production and
utilization, ito the measurement of changes over time in the
pattern of national food consumption, or to the estimation :
of changes in the contribution of the agricultural sactor to the
gross notional product of individuel countries. To be useful
for such purposes, however, it is important that food balance
and consumption cstimetes explicitate more fully the method
enployed in their calculation and that they provide as much infor-
mation as possible to their users, c.g., origin, coverage, quality
of duta, cte. Adjustments and the assuaptions nvolved should
be indicated, and adjustments or "judgment approximations” ought
0 be expresscd in terms of probability raenges rather than in :
simple figures (9, pp. 198-199),

To assess adequacy of diets and of mnational supplies by
estimating the nutritlonal requirements of a population from
certain reference standards is also open to serious question,
Nutritional deficiencics of a country and of population groups
within a country nust be demonstrated by observation of the
people concerned, Unfortunately such information is lacking
in nany countries.

The principal meons of obkaining data on dletary adequacy
at the household level is the foéd consumption survey.
welghing the food items prepared ior the household menu oxr by
interviewing the housewifc for = twenty-four hour recall of the
amount of specific food items caten by riembers 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). When clinical exaninotions and biochemical
deta of nutritional levels of individuals are combined with food
consunption surveys, the results are known as Nutrition Surveys

(11, . 10).

In nany countrics food consumption swrveys end nutrition
surveys exist only for small samples of the population, Their
ugefulness in establishing notional food requirements depends
upon tho scope of the survey, which in tuin deponds upon the
purpose for which the survey is ‘conducted, i.c., nutrition,
cogt of living, income and demond analysis, etc. Where such
purveys exist, they can serve os a cross=~check on the reliability -
of food supplies derived from balance sheet data,.

Resoarch studies in recent years have concentrated on bringing
together thesc cstinates of food gupply and food gonsumption
within o sinile, comprehensive consolidated acoowlt wiere THOY
ore carciully conpared and subjected to consistency tests (zgf.
Supply cstimates are derived from the fool balance sheet,

Demand or conswption estimates are builv up fron conswaption

and nutrition swrveys, houschol! budret surveys, comhined narket-
ing and road cheek surveys, and otherr saple surveys conducted
on a Miicre' level (31}, Tt is L-portant that these cstimates -
be independontly arrlved =* if they oro to serve as relieble
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cross=checks ozainst each other., Vhen acceptcble conversion
factors are applied to both supply and conswaption data, compa-
. rison of the arpregate estimates may be made In tcrze of & new
common deqominatora such as 2alories or grans of protein,

, In the preparation of the consolidated account, recommended
nutritional allowances or norms are considcred as upper and lower
values within which the estimates may be expected to foll,
Judgnent intervals around the finel estimates inlicate their
reliability in much the seme monner as confidence igtervals

-- indicate the reliability
of statistical data, The probable range of error of these
final estimates is as important es the figures themselves in
the propor evaluation of a nation's food balance sheet,

The finel step in this consolidated approach is the deri-
vation of a hew estimate of domestic food production by putting
the balence sheet process in reverse, Although these new produ-
ction estimates include a transferred crror, they appear more
satisfactory than the original production figures because they
"are now congistent with established ergregate supply and utili-
zation figures and are bounded by reliable confidence intervals.
The result is a flexible tut workable approach to the
anelysis of food supply and consunmption 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 cconomies
of the developing countries is evident in several studies under-
taken at Cornell Univergity and Stanford University (6, 24, 29,

32, 33). Especiolly worthy of note is HMelcolm J, Purvis! detailed
Eﬁél?ﬁis of the food economy of Halaysia (32). From a thorough
evaluation of available statistical data, is constructs a
balance sheet of net food suppliés and an overall picture of
national food consumption patterns, To illustrate both the
potentielities of this approach and its creative adaptation in .

a specific contéxt, we shall sketch briefly the method followed
by Purvis in ‘his study.

After a backzround sketch of Malaysia, its peoples and

economy (221 Ppe 13=61), T=owvis proceeds to cvaluate the principle
. informatidf available for the construction of food supply estl=
mates: data on production, trade, and the utilization of food :
commodities, For each of lialaysia!s four principle ceglons,

he examined in detail the data sources and the nanncr in which
such data were compiled, MAs is evident, the "objectivity" of
numbers in official statisticel bulletins is often illusory,.
Partial surveys of production data, manulacturing rcturns, census
figures-~-each was compared against other available sources of
information, until gome feel for the likely range in which

actual production lies was obtained (32, pp. 62-143),

By such a process of "guided guesswirk," which relies heavily
upon a knowledge cf production conditions in the region under
consideration, the nissing links in the preliminary production
estimates were  filled in wherever possible., n the basis of
numerous assumptions, carefully explicitated, and "best" informed
guesses, norc o uplete cstimates of production were compiled,
Although subjeet to wide margins of error, these cstimates served
ag useful starting points and provided estimates which cannot
be disnissed as volueless (32, p. 117).

Trede data on imported commodities genorally werc considered
relioble, although smuggling ir some regions perhaps understated
‘even these data. Accordingly trade stotistics also were checked
for acouracy*and consistency depending upon the local conditirns,
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~ Purvis was confironted with o problem of najor proportions
in the adjustuent of gross supplies to a net supply basis, since
much of tae information on seed, wastage, feed, manufacturing
use, and extraciion rates was linmited or not available for
Maloysia, Yet this problem was thought to be minimized somewhat
because the rost important adjustments to gross supplies were
those relating to the .extraction of milled rice from padi and
the use of imported feed grains for animal feecds,

Once agrregate net food supplics are esgtimated, they are
converted to daily per capita supplies and. ty the application
of appropricte conversion factors, to per cepite supplies of
proteins and caloxles. The reliability of these conversions
and the subsequent comparison of per copitsa supply levels depends
upon the accuracy of the population data, Thus trustworthy
‘populaiion figurce become a crucial clement 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 '
ggg%d be approximated with considerable accuracy (32, pp. 131~

In the second stage of the analysis, the denand approach,
e» attempt was made to obtain an independent estimate of food
availability from consumption data, The all important checking
with the supply approach in the congolidated account depends
upon the information gathered here (32, pp. 144-189),

Purvis illustrates how existing sample survey data, often
not directly concerned with food conswaption, can be uged in
the demand approach analysis. The two major sources of such
data in Malaysia were the large-scale Household Budget Surveys
(HBS) and small nutrition surviys. As with any survey, the cons=
fidence with which the findings may be used depends upon the
"repregentativencss" of the samplé and the accuracy of the
sample methods and f2ndings, i.e.,, the "internal reliability."

Accordingly, Purvis exarined in detail such questions as
the methous by which the samples were dx~wm, how the data were
collected, the conparison of characteristics of the sample
with those of the population it purportedly represented, and an
eveluation of the reliability .of the data, In addition he
applied a number of checks on the internal congistency of the
data such as the pattern of food expenditure in relation to
behaviour betwecn the different income groups of the sample,

. In Purvis! judiment the Halaysion HBS passed the hests
on each cowt-it appeared carefully conducted, had a reasonably
representative enple and obtained consistent results., Use
of the data, h.wever, necessitated maling several further .
adjustments such ag reweighting the sample to reflect national
populastion cheracteristics, sonversion of monetary expenditures.
to physical quantitics and the adjustment for sundry itoms of
expenditure (32, pp. 156-161).

Several other small scale surveys provided limited informoe-
tion on foold consunmption, Although muen of this information wos
of 1linited reliability, in many instonces 1t f£illed in the
‘pleture of loecl sub=zroups in temis of dietary habits and
consumption levels (32, pp. 179-189). :

The thirl and inal stose in the anclysis of food supply
date was the consolilnted ceceount, which attompted to integrate
the productios an't congsunption data, independently arrived at
through the supply and denand npproaches, into a "best" figure
to which ncuie wonaoncble estinmate of crror nisht bo aserihed,
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cross~checks against each other. When acceptable conversion
factors are applied to both supply and consumption data, compa=
rison of the arpgregate estimates may be made Zn tcr=e of & new
common denoninators such ¢ ; calories or grams of protein,

In the preparcation of the consolidated account, recommended
- nutritionel allowences or norms are considered as upper and lower
values within which the estimates may be expected to fall,
Judgnent intervals around the final estimates indlicate their
reliability in nmuch the same manner as confidence igtervals

- indicate the reliability
of statistical data, The probable range of error of these
final estinates is as important as the figures themselves in
the propor 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 fizures because they
are now congistent with established axgregate supply and utili-
zation figures and are bounded by reliable confidcnce intervals,
The result is a flexible but 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 approachh for the study of the food cconomics
of the developing countries is evident in several studies under-
taken at Gornell University and Stanford University (6, 24, 29,

32, 33). Especially worthy of note is Melcolm J, Purvis! detailed
Eﬁéliﬁis of the food economy of ialaysia (32). From a thorough
evaluation of available statistical data, vig constructs a
balance sheet of net food supplies and an overall picture of
national food consumption patterns, To 1llustrate 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 backzround sketch of Malaysia, its pecples and
econony (§g, Ppe 13=-61), Tsovis proceeds to evaluate the principle
informatidn eyailable for the oonstruection of food supply esti-
mates: data on production, trade, and the utilization of food
commodities, For each of Malaysia's four prineciple regions,
he examined in detail the data sources and the nanner in which
such deta were compiled. As is evident, the "objectivity" of
numbers in official statistical bulletins is often illusory.,
Partial surveys oi production data, manufoctw-ing recturns, census
figures——each was compared against other evailable sources of
information, until some feel for the likely :cwnge in which

actual production lies was obtained (32, pp. 62-143).

By such o process of "guided guesswork," w..:.n relies heavil
upon a knowledge of production conditions in the region under
consideration, the missing links in the preliminary production
estinates were filled in wherever possible, 1 tho basis of
nunerous assuaptions, carefully explicitated, and "best" informed
guesses, norc o uplete ostimates of production were compiled,
Although subject to wide margins of crror, these cstimates served
as uscful starting points and provided estimates which cannot
be dismissed os valueless (32, p. 117),

Trcde data on imported sommodities genarally were considered
reliable, althourh sumggling in some regions perhaps understated
ceven these data, Accordingly trade stotistices also were checked .
for accuracy ~nd consistency depending upon the local conditions, N
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' Bagically 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 overzall food consumption patterns provided by the two
approaches, Aggregate supplies of calorics and proteins were
conpared with levels of food aveilability between regions,
commodity rroups, and dota sources., Levels of nutrient intoke
were compared with levels anticipated on the basis of nutritional
surveys and standards, Purvis found that the estimates of total
food supplies ond estinates Wy comnodity groups were of the right
' order of megnitude and that the data from the two approaches
allowed for the construction of a consolidated food account with
sone precision (32, p. 194). :

The second step in thz consolidation account involved the
comparison of esgtinmates of supplies for individual commoditics.
Rank correlation tests were used. If the two estimotes were
sufficiently close, this provided mutual corroboration of their
rgliab%lity, and a simple average of the figures was considered
adequate,

Perhaps even nmore importent for the researcher was the de-
talled knowledge of the strengths and weaknesses of the data
which emerged from such an analysis. This grcatly assisted him
In forming a judgment between the fisures obtoined from the
two approaches, Only after such a careful appraisal could 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 Malaysie,
In the second half of his study Purvis used these estimates as
the basis for an extensive cnalysis of the future food needs of
the country, and the implicasions of these requirements in
terns of puﬂlic policies and the allocation of resources to
inerea ing agricultural productivity where food supplies were
foreseen as inadequate to meet demand,

Other studies on the food economies of Cuyloa, Ghena, and
Mauritius have employed this same general. approach (%i %%, 22).
Obvious adaptations were made for locol situations, u% e
success of the method so ingeniously followed by Purvis indicate
that underdeveloped statistics con be made to yield a reliable
plcture of a nation's food situation,

Many of the problems involved in specifying individru-l
food requirements await better medical evidence and improved
gtatistical information. Until such evidence if forthcoming,
generalizations often are more opinion than fact, One parti-
cularly important area which merits attention is the relation-
ship of activity levels to energy cxpenditure (7, ;g). The
agsumption has been that the average activity patterns of the
population are similor to those of the reference adult, but
little evidence cxists to Justify such an assumption in tropical
ereas where the majority of the population are peasant agricule
turaiists. Since, the activity Ievel is the principal conponent
of energy expenditure, research in +liis area promises to shed
light on several inportant related guestions. Are low producti-
vity figures in.some areas the result of work levels conditioned
by low calorie 'ntoke of food? Would physical activity levels
be increased if norricl food supplies were increased?

Energy requirerients and activity level- have been correloted
in sone industrial workors, but little effort has been nade to
undertake sinilar studies among rurnl peoples. Telenctry studics
promise inportont breathroughs in this aren, and improved transe-
mission and recording cquipment riny allow eiergy cxpenditure
?gggies to be conducted ancn#s rural workers with relative ease



IV._ Coneclusion

Recont developments appear to have shizted the nature of
the world food problem (1, 37, 38)., The "green revolution®
~ has begun to ease the food supply inadequacies in nany countries,
especiclly in India and Pakistan (5, g%, DPP. 32-36)., The
question of continued hunger and malnutrition, however, will be
closely tied to the distribution of the benefits of these new
breakthrouzhs in agricultura. productivity. ILorge expenditures
of pv blic funds will be needed to carry out the potential for
agricultural and economic development, and to solve the new
iroblems which follow upon increased production,

‘The mosgt important barrier to realizing this potential
development is the question of effective demand (36, pp, 17-22;
38). If large numbers of people are uncmployed and poor and have
no access to the benefits of increased agricultural productivity,
hunger and mulnutrition will remain widesprcad, The statenent
of P.,V, Sukhatme, the Second Director Generzl of FAQ, unfortuna-
tely remains 2ll too true: "The privileged and the well-to-do
everywhere will cet 2ll they nced and perhaps more." (34).

At this point, the nature of the food problen ie clos. ™
related to the :eform nf basic economic and sceial institutions
as well as to the problems of unemplo:;1.>nt and urbanization
(g; 233 éli 27y PP. 58-64), These problems, combined with the
rapid population growth throughout the develoring world, nay
well prave to be more difficult of solution than the world food
probl:. w3 it hes so far been éefined,
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http:Polen.an

Age Group

Infant 0-1 year

non breast fed
nildren,

1 -3 yrss

4 - 6 yrs.s

T —-9 yrse

10

13 - 14 yrs,

15 - 19 yrs.
CAdults

.Allowa.nce for &/
Pregnancy

: 41lowance for _/
. Lactation

 TOTAL

Requirement for Reference Protein =

Requirement for protein of NPU 60 =

T2 yra.

Sex -

B e R

Adult weights:

-Populat_ion

226,800

680,400
580,800
531,000
414,600
139,600
136,800
296,000
2985000
1,630,000
1,614,000

(249,800

(170,000

§,538,000

Average Body

Weigh t—zj .
(izz.)

.|..|.5 5655 EUU _
’ ’

32.%29 x 100

PABLE II
PROTEIN REQUEMENTS IN UGANDA;/
nele, 57.5 kg.; female, 50 kg.)

Dairly Requirement

Requirement 5 o

per Person

per kilogr 2/

Body Weight per Day -
1.70 - 15.30
1,06 14.31
0.97 17.96
0.92 24 .84
0.86 30.10
0.84 41,16
0.77 36,19
0.84 47.02
0.77 38,50
C2T1 . 40,83
0.71 35.50

6
15

32,39 gm. per caput per day,

250 = 54 gm, per caput per day,

' Total Daily
Reguirement

(gm.)

3,470,040

9,736,524
10,140,768

’ 13 190, 040

12,479,460
5,745,936
2.950,792

13,453,440

11,473,000

66,552,900

57,297,000

749,400

© 2,550,000

211,789,300



TABYIE III 1
DATLY CALORL. RUGUIRLGEITS Ti U3AiDas 1969 10PULATION (Afrigan)d/

(adult weights: mole, 57.5 kg.; fomalc, 50 kg.; Envirommontel temporature, 200¢, )2/

Adjusted for

Reference Body Yeight Adjusted for Daily

Age Group Sex Recouircuecnts and Activity. Tepperature ggpplationé/ Reaui;enentA
(Calories) (Calories) (Calories) S (Calorics) -
0.~ 1 1,120 - 1;120 365,421% 409,271,520
R 1,362 1,294 1,461,683 1,891,417,802
0-—4 1,314 ' (1,827,104) o
40 =12 2,500 2;375 650,455 1,544,830,625
137214 I 3.025 2,874 226,966° 652,300,284
- T 2,625 : 2,49, 206,671 515,437,474
15 - 19 Iz 3,530 3,074 2,920 410;888 1,199,792,960
: 7 2,430 2,481 2,357 410,348 -967,190,236
20 - 29 i 3,200 2,720 2,585 682,751 1,764,911,335
‘ P 3,040 2,386 2,270 ‘155,171 - 1,74,238,170
30 ~39 - @ 35104 2,638 2,506 557,857 1;397;989; 642
P 2231 2;314 2,198 532,490 1,170;413;020
40:~.49 i 3,008 24557 2,430 364,274 885,185,820
R P 2162 2,243 2:130 338,865 721 ;782,450
‘50 ~ n 2,768 2,353 c,235 244,159 ' 545,695,365
‘ TP 1,950 2,064 1,960 224,461 439,943,560
I 2,528 2,149 2,042 159,825 326,362,650
T 1,817 1,885 1,790 139,922 . 250,460,380
i 2,208 1,879 1,785 148,990° 265,947,150
. P 1,587 1,646 - 1,564 116,087 181,560,068
TOTAL 9,456,466 19,576,319,215

Average Calorie Requirement per cap. per Gay: 2,070 czlorics

g/ Actual population of this ase group is sonevhat higrer, as calculation rcproscats
1'simple 20 pcr cent of 0-4 year age cohort. This iicthod ~lso was used with the 10-1: year cohart

L E/‘Célcul;tion basced on assumption that these 4wo y=ers ropresent 40 pjor ccant of the
10"="14 yecar cohort and the sex ratio ic the sanc as that far the entirc cohort.

R e/ This cat_egory includcs thosc wao failed to statc thsir age, i.c. 5,721 nalos and
19524 females in tHe entirc African population.



“FOOTNOTES

‘-'éf.la'aathotes 'fo.ﬁmmali g

1-/ Iuethod of caloulat:ing ‘requirements 18 outlined :Ln I‘AO, _
gor.;ie _lleguirement (Nutritional Studies No. 15, Rome, 1957
pp- 35m45e

-/ Asgumed mean tenperatu:ce for Uganda is 20°¢, Cf, Uganda
Depertment Londs and Surveys, Atlas of Uganda (1962), Body weights
for reference adults averaze hased.on & serics of weighings under-
teken at Mulago Hospital in 1957, CF, J. B. Cleave, "Food Coéonsump=~
tion in Uga.nda "Eagt African Journal of Rural Develomenf : g
January 1968, p. TL

2/ The daily activity achedule used here is that proposed by
Cleave,. Ibld., PDe T2=73,

& Populo.tion data 1s based on 1959 Cen l
sus, UN Iiomogre.phic
Yearbook: 1968, pp. 130=131 !

Footnotes to Table II

-/ Method of caleculating requiremente is outlined in WHO/TAOQ,
Prytein Requirements (WHO Techmical Report No, 301, Geneva, 1965),
PP, 20~-27, 48-55, Population data and specifications of reference
adults axre from those sources used in Calorie requirements (see
Footnotes to Table I above),

‘ WHO/EAO, Erotein Requ:!.reme'nts, op. 20, 51,
Y Ibid., pPe 22, 5.

4/ I m,, e 4—26, 52-53, Formula: 226,800 x 110%

= 249,800 x 6 = 749,400 Calories,
L2

. 2/ I.oo. Oi'b., Assumo mfants ‘are breast fed for eight montha,
Formula: )

.

ga',' 800 x8 _ 17,000 x 15 .= 2,550,000 Calories,



