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SOME SUGGESTIONS FOR QUANTIFYING THE MATTHUSIAN DITEMMA

Thomas T, Poleman

On probably no subject of importance today ig more miginformation
published than the world food supply situation. Depending on where we
choose to look, we can find an "authority" to support the contention
that the world has never been so well fed, or, conversely, that ii things
are bad now they are sure to grow even worze. Thus, on one extrenme, e
have such people as the Paddock brothers telling us that not only is
world starvaticn imminent but that it is scheduled for 1975. At thg
other extreme are persons such as Colin Clark who in his two most recent
hooks has gone almost so far as to deny even the existence of a world
food problem. NWo less satlsfylng are the pronouncements of the FAQ, the
USDA, and, most recently, the President's Advicory Committee - all of
whom set forth what we might call the conventional wisdowm on the subject.
This conventicnal wisdom is'vague and overburdened with cliches for very
good reason. The statistical evidence on which it draws permits.little
else. For much of the world2 gtatistics on food mattersz are few, conflicting
end often errenecus in the extreme. Indeed, 1t 1z no exaggeratlion Lo say
that there is not a single low-income country in the world for which a
rellable sel of food production data exists.

In support of the last statement I would like to cite three examples.
The first is from Mexico, a country which is widely presumed 4o have

experienced rapid agricultural growth in recent yearg. The principal
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crop of Mexico is maize. It occuples over half the cultivated area and
contributes about 50 per cent of total food calories. Statistics for
1959/60, the most recent census year, indicate that maize production was
then of the order of 5.6 - 5.7 million metric tons., In l9h9/503 ten
years earlier, the Census reported production o be of the order of 4.5
million tons, whereas the Ministry of Agriculture maintained it was only
2.9 million tons. Thus, you can have it elther way. Depending on which
"official’ figure is accepted, you can prove either that Me#ican maize
production more than doubled during the decade of the 1950's, or did not
even keep pace with population growih.

. BEqually confusing 1s the situation in India =-- the home of one-
geventh of mankind and, unfortunately, of even more than one-seventh of
our agricultural statisticians. There has existed since ‘the early 1950's
a major controversy among Indian economists as to the level of food grain
cutput. One set of estimates, that prepared by the Ministry of Agricul-
ture and derived from acreage and crop cutting figures, suggests that
grain production is now normally of the order of 80 million long tons.
Estimates based on extrapolations of consumption data, mainly information
collected during the nation-wide National Sample Surveys, oun the other
hand, indicate that it must be nearer to 90 or even 100 million tons.
Analysis of the underlying evidence points to the 80 millicn ton figure
as the more nearly correct one. BPut the same analysis also suggests that
given the statistics now available, it would be a grave mistake To draw
any firm conclusions about the rate of agricultural progress in India.

An even more chaotic situation obtaine in Nigeria. Nigeria ig Africa's

most populous country, but by what margin is just about anybody's guess.




The 1952/53 Census counted 30.L4 million persons, and, on the assumption
that the rate of growth was 1.86 per cent per annum, the population in
mid-19562 was officially put at 36.5 million. A special census in November
of the following year returned the figure of 55.7 million, 20 million in
excegs of what had been aﬁticipated. Politics are involved, and the
debate ag to wheve the true figure lies contimies. Workers at the
University of Thadan say it's probably in the neighborhood of 45 million.

Estimabes of Nigeria's cattle population diverge even further --
all the way from 4,3 tc 15 million head.

The neglect of the food sector in the statistical series of most
underdevelopaed countries mirrvors the semi~subslstence character of this
segment of the economy, the difficulties of agricultural data collection,
and, until recently, the lack of cecnecern in official circles with food
production and consumpﬁionf Colonial govermments were agslduous data
collectors, bhut commonly limited their activities to such enumerations
as population counts, cadastral surveys, and tallys of international
trade and govermment revenue., The interest of a colonial administration
in such metters is obvious. Buit the collection of information from many
scattered agricultural unlits was difficult al bhest and hardly seemed worth
the pain, Desplte the myriad of impressively bound statistical bulletins,
national income accounts, and the like now published, the situaticn persists.
In virtually every underdeveloped country the reporiing of crop yields,
harvested acreage, home consumption, marketings, and similar features of
the food gector is gtill woefully inadedquate.

Such a gituation camnot, of course, be allowed to continue indefinitely,

Tc be sure, it really doessn't matter whether the Paddocks and similar




people base thelr propagands on fact or fiction. No harm can come from
efforts bo stimulate food yroduction. Buit if planning itz to preocead on a
rational baglis in advanced, ag well ag ilow-~income, countries; 1€ 1s
urgent that individual food ecopomies be gquantified with some precigiocn.

Ideally, this would call for priority to be given throughout the
tropical world to the establishement of effective statistical reporiing
gystems. Bubt such systems are expensive in terms of both money and
trained manpower. It would, I think. be varealistic to expect much for
many years to come.

This gloomy outlock need not, however, be occaglion Tor despalr.
Rather, I think it should be taken as a challsnge to wtilize effectively
guch information asg ig avallable. And there is a great deal oi
scattered and unorganized materlal which, while not primarily concerned
with food production and consumption; can be brought te hear on guch
guestions. Agricultural regearch vesults, reports of administrative
officers, nutritional surveys, trade ztatistics, populatien data, household
budget surveys, and sociological, anthropological and geograpyhical studies
all contain information which can assist in estabiiching trustworthy food
gupply esbimatssg. The problem is one of collecting and organizing this
material in such a way That Lt can be analyzed and used tec build up a
reliable picture of the food econcny.

There are three major tools which can be used to this end. They are
the compilation of reglonal or national food balance sheets, the employ-
ment of consumption surveys and other indlcators of utilization to esgtimate

aggregate consumpbion, and the usge of nutritional yardsticks to test the

congigtency of the results. Wone of these are new approachesz., All have




been applied in the United States and Western Furope Tor a wvariety of
" purposes, lacluding the retrospective construction of time-geries data.
In fact, the food balance gheet technidque has been widely used in attempts
to guantily the food economles of underdevelcped countries ~- unfortunately,
with not as much discretion as we would like. Both the FAO and the USDA
have published balance sheets for most countiries of the worlid., In a gevies
of penetrating and devastating analyses of these publications, Helen
Farnsworth and M,¥, Bennett have pointed out the dangeré of mutting together
estimates of natlonal production and consuaption hastily. I such exerciges
are to be at all valid, there ls a need, a critical need, for painstaking
gerdtiny o the mass of underlying evidence and for crogg checke and corrobh-
oratiocn from independent sources.

The strategy of analysis I propose is cutlined in the attached
diagram. It ig esgentielly a clirculaer one. Figures of uoknown reliability
are fed into a framevwork whereln they can be distilled, refined and
tempered, hopefully to be dizcharged az, 1f not a precise, at least a
definable staiistical set. I fully recognize that the approach is in no
way a substitute for reliable and continuous data collection, but it does
provide a legitimate summation of current evidence, and a starting point
Tor future work.

A trinity denoted as the Consumption Approach, the Supply Approach,
and the Consolidated Account form the cornerstones of thig interlocking
scheme, The Consumpbticn Approach and the Supply Approach represent two
independent methods of arviving at estimstes of aggregate food availabil-
ities. The essence of the division lies in keeping the two estimates

separate; so that they may serve as a basis for independent crosz checking.
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Were the two approaches Tuced at an early stage in the analysie, this
pogeibility would be lost and the rezult would be an undefinable amalgam of
tho different types of data. As well as bullt~in checks on éach other, the
independence of the Consumpltion and Sunply Approaches also provides some
clues asg to the magnitude of error contained in the final Consolidated
Account into which they are ulitimately combined.

The heart of the Supnly Approach ig the focd balance gheei, the
mechanism Tthrough which iﬂformation on production, trade, and disgposition
is équated.in drder to obtein an egtimate of net guantities available for
human consumpblon. It ls ilmportant to gound scme caveatz about the technique,
The net supply for human consumption, the final item in The balance sheet,
is a regidual figure and hence influenced by all the errors and omissions
contained in sach of the individual components of the eguation. Reliability
Tor the estimate of net supply canh be claimed only 1f accurate information
exists Tor all the components, Thig does not obtain even in pations with
the best statigtical information. In an underdeveloped economy, it ig rare
for more than a few of the separate items to be truly trustworthy -- trade
data are the principal example. The approach then, can only be treated
as a first step toward arriving at more positive conclusions.

By the game token, theestimation of aggregate Tood absorbticn through
the Consumpticon Approach must aleo be treated as a preliminary phase of the
analyels. The Consumption Approach consists of an effort 4o construct a
relisble picture of national consumption patierns, and deaws principally
on nutritional gurveys, household budget surveys, and other small-scale
investigations. It is thus "micro' analysis, ag contrasted to the "macro”

analysl

L]

of the Supply Approach. Evidence of a micro cliaracter, although
T {218 P g
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it may well provide accuraste and detailed informabion for individual
persong or houssholds, commonly gives vise to problems in creating a
nationally revpresentative picture. The bulk of the micro ihformation
available most oftén relates To minority groups which have received special
attention becsuse of their interest #0 nutritionists, sociclogists, anthro-

pologists or other investigators. Much nubtrition work ig confined to low-

income families or particularly wvulnerahle age grouvs, such &

2]

pre~school
children, among whom nubtiritionists see the most acute dietary problems.
Anthropologists frequently investigate the more "interesting” but mumerically
less significant groups within a soclety; and household budget surveys are
usually restricted to the urban population or industrial workers among
whom interest on cost of living, employment, and wages Ffocusges. Still,
thege materials can generally form the basis of a valid picture of aggregate
consumption behavior if pains are taken to interpret them with a great deal
cof care. '
The crux of the whole strategy lies in the meeting of the two
independent analyses and in subjecting them to additional weighing and
testing in the formation of the Consolidated Account. A key Link in the
procesg iz the use of nutritive values for individual food items. These
conversion factors enable the comparison of aggregate Food supplies and
utilization to be made in terms of a few common denominators, such ag
calories or grams of protein available per person per day. For nutritional
or medical analyses, the choice of appropriate conversion factors is
eritical. t ig lesg critical for our purposes. In fact, obiaining an
accurate conversion factor is well nigh impossible given the heterogeneity

=

of even anparently simple food commodities, and the lack of information on
nT v P P




local wvarieties, growing conditions, and milling methods. But siuce our
fecus i1s on the uze of such Tactors as rational welghts Tor assesesing
aggregates, these problems are not critical so lorg as the same factors
are uged in evaluating both the Supply and Consumption Approaches.
Although similarly imprecise, nutritional norms (the so-called

it

"requirements” and "allowances”) are alsc taken into congideration in the
preparation of the Consolidated Account. But as such yardstlcls can
reveal only the grosgsest of errors -- for example, aggregaie daily per
capita availabilities of from 2100 to 2500 calories would probably seem
acceptable for most tropical countiries -~ their principal value lies in
the bages they provide for establishing ceiling'and Tloor values between
which the aggregates can be eupescted to lie,

An important part of the synthesis in the Comsalidﬁted Account ids
the establishing of judgement ilatervals around our final estimates,
suggesting The range within which they can confidently he asserted to
occur, The gize of the expected ervor iz ag important as the Ilgures
themselves., Yet such information ig seldom, if ever, publicghed by
compilers of aggregate st§tistics.

Once the Consolidated Account has been established, a new estimate
of domestic food mroduction can be derived by pubiing the balance sheet
process inte reverce. The probable error in these eetimates will naturally
be greater than these in the estimates of total food availlabilities because
any ervorg in our allowances for non~food uses, wastage, seed, and so~forth
will be transferred back. Nevertheless, the final producticn estimates
can be congidered much more gatisfactory than the original figures used

in the Supply Approach, slace they will now be consigtent with established
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aggregate supply and absorbtion and will be bounded by relisble confidence
rintervals.

The strategy, then, 1s nothing more than a rational attempt to analyze
underdeveloped materisls in a manner which will yield the maximum amount
of reliable information. Such exercises are by no means unidgue to Tood
economists or to students of the agricultural sector in low-income countries.
They are common to all posgitive economic research. The gfearch for
meaningful statistics and Ffor checking and corrvoborating resesrch Tindings
ig a routine'part of al1l scilentific inguiry. In the present context,

lhoweverj this kind of work demands considersble flexibility and lngenuity.
We have found that the exact mechanics of investigation appropriate to
one country and one set of problems can be totally unsulted for another.
Thug in each of the studies which we have conducted to date, the student
investigator has had to break congiderable new ground.

Thus Tar my students and I have completed four such data evaluation
studies: one in Malaysia, one in Ceylon, one in Mauritius, and one in
Wigeria, The Nigerian study has glready been published as a bulletin of
the College of Agriculture, and the Ceylon paper iz in wresgs. The
Mauritius study, which evaluates the broader préﬁlem of the validity of
the food balance sheet as a parameber of troplcal food economies, will be
ready for editing in a few weekz. The Malaysie ztudy, which was completed
a couple of years ago, is being developed inteo a bocock manuscript. We hope
this detailed (I might add rather duil) book will serve as a useful case
example Tor other regearchers to Follow in evaluating and using under-
developed statistics from other underdeveloped countries.

The approach to data evaluatlon we have devised allows us To come 1o
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grips with only one of the problems which preclude relisble comments
on the world food sgsituation. In guiding these gtudiez, T have been
struck by the fact that even if we get falrly trustworthy estimates of
food aveilabilities, country by country, we have precious little in the
way of requirements against which to judge them. As thelr designers
Treely admlt, and ag thelr users just as frequenfly tend %o tforget, the
varicus nutritional regquirement. formulae yleld only approximations, and
mogt probably rather poor approximstions when applied outside of the
advanced countrieg for which they were originally intended. Allowance of
a sori may be made for national differvences in hody size, in climate, and
in age/sex composition., But for energy expenditure, nothing. Taclily we
asgume that people in low-income tropical countrieg expend the zame amount
of energy as our reference beings in the advanced temperate zone.

Thiz is a critical assumption. Somewhere between 12C0 and perhaps
1500 calories per day are needed by the average adult to maintain the
vital processes of the body. But beyond that, the activity component is
the most glgnificant item determining the magnitude of his fococd reguirements.

It hardly seeﬁs reazsonable te assume that energy expenditures will

be the same arcund the world., The conventiconal wisdom has the tropical
Tarmer doing 1little but sit during much of the year, while his wilfe seems
to be bugy from dawn to dugk. Thus what might appear to be an inadeguate
diet may in realitj be quite sufficlent because the individual burns few
calorigg. And what might seem by our standards to be adequate, may, in
fact, be insufficient when much heavy work 1s in order.

A wvarlety of explanationg have been offered Lo account for the

apparent lethargy of the tropical agriculturalist., These include poor




health, inadequate diet, the fact that 2 logical response to heat may well
be Jjust to sit, and also that a2 number of cconomic constraints may dictate
a life of comparative inactivity. The validity in particular civcumstances
of most, 1f not all of thege explanatlions can hardly be doubted, but
beyond such rether trite generalizabions we can hardly venture,
Surprising as it may seem theve is hardly any literature on activity
patterns in agrarian, troplcal societiesz. Agricultural economigts in
low-income countries seem less interested in gathering evidence on basilc
production phenomena than in deviging new schemez to manipulate prices
or to folet another cooperative on an unsuspecting geasautry o
exchequer., Ag a result, we must still fall back on the “quest for
food" chapters of ethnographic studies -~ chapters which lack the precision
and detail of preceding ones on sex.

It gtrikes mé that o rectify thig situation iz a watier of the
firgt order of importance, To thisg end I would suggest a new avenue of
inquiry vhat would combine with the traditional American farm management
gurvey features of the houeehold budget survey, fhe food consumptlion
gurvey, and the physiological survey. The idez would be to determine
the energy balence among each of a mixed group of families (from both
the consumption and expenditure side) and to relate it to the differing
criteria of thelr economic activitiesg. Recording would cover a full
twelve months and involve all members of the hcousehold,

Such an investigation, let's face it, would involve no small invest-
ment in terms of manpover, monsy, and time. But compared with the totally
new insights that the economist, the nutritionist, and the aniropoleogist

would derive from it, this cost would be small indeesd. It would also be a
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complex undertaking, and it would be idle to pretfend that there are not
a number of loose ends to be tied up before we are in a position to launch
an integrated inguiry.

One guch looge end 1s a short-cut technique for estimating & person's
energy expendlture on a daily, weekly, or perhaps longer basis., This no
lenger presents difficulties in an advanced, temperate-zone envirorment,
In recent years considerable information hag become available on the
metabolic costs of a wide range of zctivities and we have a reascnably
clear idea sbout how urban man divides his day. Not =o for tropical,
agrarian socletieg -- the main socletlez in which a food problem ig
presumed to exist. So far as we can determine, only two energy expendi-
ture/activity studies have been conducted among farming communities in
the trovlcs. Both of these were done in West Africa some years ago and
neither was suificiently broad to provide useful common denominators.

A principal reason for this lack of information hag been the near
impossibility of obtaining reliable information on energy expendibure.

The common practice untlil very rvecently was to record the energy costs of
specirfic tasks with a respirometer and then multiply the resulting factors
by approprlate time spans, The problems were many. The respirometer

can be kent on the subject for only a few minutes, and i1ts wnresence isg
hardly conducive to normal behavior, Moreover, time-gpan recording must

be meticulously accurate in order to be ugeful. And to obtain meticulously
accurate time-gpan data under primitive conditions is probably asking too
much of both our subjects and our enumerators.

Recent advances geem f¢ have changed all thig. It has been

demonstrated that for each individual there i1g a straight-line correlation
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between heart rate aﬁd oxygen congzumpiion which obtains Tor all activities
except those that are exceptionally strenuous. TFurthermore, advances in
telemetzy now permit heart rate to be transmitted to a recording device
some digtance removed by & sender no larger than an ordinsry flashlight
battery. In other words, it now seems possible to calculate energy
expenditure for leong periods of time while the individual follows his
normal behavior pattern. In the place of the time~span/task approach;

it appears that we may be able, with the aid of statistically sound
sampling techniques, to substitute an approach to estimating calorie
requirements that is guicker, cheaper, and more accurate,

AlL this is a little outside the fileld of the economist. However,
with the generous assistance of the USDA and Cormnell's Latin American
Program, we plan to carry out an experimental energy expenditure gtudy in
the Caribbean this summer. IT our work shows promise, I would hope that
several oi ug here at Cornell might embark cooperatively on Tthe integrated
gtudy that I mentioned., Once this study is in kand, I think we will De
well on the way to overcoming the methodelogical difficulties which now
preclude our saying much about the magnitude of the world'z food problem,

both present and future.

Precented to the faculty Seminar
on World Food Problems

Cornell University

11 April 1965

Wote. We all learn from our students. In preparing this paper I have
drawn heavily on the work, ideas, and words of Don Ferguson, Joe
Jogaratnam, Dick Lockwood, Malcolm Purvig, and Emmy Simmons.
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