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CORNELL UNIVERSITY
PROGRAM ON SCIENCE, TECHNOLOGY, AND SOCIETY

The Program on Science, Technology, and Society at Cornell
was established in the summer of 1969 to stimulate interdisciplinary
teaching and research on the interaction of science and technology
with society. The Program draws its students, faculty, and research
workers from all areas of the University, including the physical,
biological, and social sciences; the humanities; engineering; busin2ss
and public administration; and law. The following topics are currently
of special concern: technology assessment; science, technology,
and national defense; public policies for the development of science
and technology; and impact of technology on values and processes of
socialization.

It has a core faculty of three full-time and two half-time
members but depends on cooperation with other departments for
much of its research and teaching programs. For example, the
symposium reported in this volume was devel.oped largely through
the efforts of two members of the Department of Agricultural
Economics, and several of the papers were prepared by members
of other departments.
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PREFACE

That agriculture in thl3 developing countries is undergoing a
major upheaval is no longer in doubt. The limited application of the
scientific method to the production process has provided a host of
changes that are surely the van of many more. Call it what you like
"Green Revolution" has caught the public's imagination-but that the
world no longer teeters on the brink of starvation is now obvious to
all but a few die-hara nutritionists.

Less obvious is that the Green Revolution is not some sort of
all-SOlving panacea: that it lJrings in i.ts wake as many, if not more,
problems than it solves. This really should not come as a surprise.
It halJpened 200 years ago when enclosure and "The New Agriculture"
naher-ed in the Industrial Revolution and its attendant problems of
poverty, exploitation, joblessness, and promise. Should not the de
veloping countries of today experience their own Age of Revolution,
just as the West did two centuries past?

To trace some of the more clear-cut social, political, and eco
nomic consequences of the Green Revolution, a Workshop was held at
Cornell University in June, 1971. This volume is one of its products.

The book follows closely the organization of the Workshop. The
program appears a::; Appendix 1. The aim above all was interdisci
plinary discussion. Toward that end the number of participants was
deliberately kept small, and steps were taken to avoid the tedium
associated with the reading of prepared papers. All papers were
circulated severa.l weeks in advance of tlte meeting. Rather than being
formally read to the ~roup, a discussant was asked to introduce each
topic systematically and to lead an evaluation of each paper. The
discussants and their affiliationl 'lppear in Appendixes 1 and 2.

The format worked welL':'" ·"""lation was lively at both the
formal sittings and the several bre~:· or coffee and meals. Whether
minds were changed is less certain. Tnough all authors were given
the opportunity of amending their papers prior to incorporation in the
present volume, few made extensive changes. We have, however,
attempted to indicate the general reaction of the groli.p in the com
ments that introduce Parts II and III. Dr. Bhattacharjee has also done
so in his summation.

On balance we feel the Workshop represented an exciting de
parture and was so regarded by the participants. Seldom does ex
change take place across the artificial boundaries that restrain most
disciplines.
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The Workshop was sponsored by Cornell's Program on Science,
Technology, a.nd Society. At a time when thought in universities is
hampered by growing numbers of administrators attempting to think,
it is a pleasure to acknowledge the Program's assistance and the man
ner in which it was extended. Professors Franklin A. Long and Robert
S. Morison simply allocated the money and told uS to get on with it.

A small supplemental grant was made available by Cornell's
Center for Intemational Studies and we are grateful to Professor
Gi'bert Levine, then Associate Director of the Center, for making
this possible. Professor Levine also served with m~ on the Organizir.g
Committee, as did Professors Parker G. Marden and Norman Uphoff.
We are in their debt.

It is a pleasure to acknowledge the cooperative attitude shown
us by the Special Studies section of Praeger Publishers. Mrs. Helena
Newman and John F. Davenport, in particular, saw the book through
the press and relieved us of the task, never a happy one, of chopping
our words and those of our colleague8.

T.T.P.
D.K.F.

Department of Agricultural Economics
Cornell University
Ithaca, New York
August 1972
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CHAPTER

FOOD AND POPULATION

IN HISTORICAL

PERSPECTIVE
Thomas T. Poleman

It is a capital mistake to theorize before you have all the
evidence. It biases the judgment.

A. Conan Doyle-A Study in Scarlet

The notion that some sort of race exists between food and pop
ulation dates back nearly two centuries; that is, to the industrial
revolution in Europe and the writings of Thomas Malthus. Prior to
that time there was, to be sure, a food problem, but few enjoyed
sufficient leisure to theorize about it.

We have all seen data, such as the accompanying figure, '" indi
cating that the world's population remair.ed essentially stable from
biblical times to about 1750. Although population growth (and con
traction) during this period actually came in bursts rather than
gradually, the general thrust ( tI ese charts is valid. Agricultural
productivity was low, with onl> Lsolated jumps in output. There was
persistent pressure on limited food supplies. Privation and disease
were commonplace.

*The author has long felt that much of the confusion regarding
the world food problem and the inability of so many developing coun
tries to engage reasonably in food policy planning has stemmed from
hopelessly unreliable statistics. Hence much of the work his students
and he have engaged in oveX' the past decade has pointed toward the
creation of data where none exists. To avoid getting bogged down
in this issue, he has consciously used only the data of others here
and as they presented it.

3
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FIGURE 1.1

World Population, 1 A. D. -2,000 A. D. , Popularized
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During this period, then, mankind and his economic base existed
in something approaching (to use the cliche of the day) ecological bal
ance. A high death rate was the ultimate consequence of low produc
tivity. Roughly balancing a high birth rate, it held population growth
in check. Writing in 1798, the Reverend Professor Malthus concluded
that this was the inevitable fate of mankind. In the first of six editions
of his Essay on the Principle of Population he wrote: 1

I think I may fairly make two postulata.
First, That food is necessary to the existence of

man.
Second, That the passion between the sexes is nec

essary, and will remain nearly in its present state ...
Assuming then, my postulata as granted, I say, that

the power of population is indefinitely greater than the
power in the earth to produce subsistence for man.

Population, when unchecked, increases in a geomet
rical ratio. Subsistence increases only in an arithmetic~.l

ratio. A slight acquaintance with numbers will shew the
immensity of the first power as compared with the second.

By that law of our nature which makes food necessary
to the life of man, the effects of these two unequal powers
must be kept equal.



HISTORICAL PERSPECTIVE

This implies a strong and constantly operating check
on population from the difficulty of subsistence. • •• The
race of plants, and the raee of animals shrink undtr this
great restrictive law. And the race of man cannot, by any
efforts of reason, escape from it. Among plants and ani
mals its effects are waste of seed, sickness, and pre
mature death. Among mankind, misery and vice. The
former, misery, is an absolutely necessary consequence
of it. Vice is a highly probable consequence ... I see
no way by which man can escape from the weight of this
law which pervades all animated nature....

5

Whether these relationships are inevitable has been debated
since 1798, but generally optimistically until recent years. This
view was generated in part by the enormous agricultural advances
of the nineteenth century. Vast acreages were opened not only in the
United States and Canada, but in much of South America, Australia,
Africa, and Asia. The Punjab, the bdian subcontinent's great gr<Ulary,
was opened up through improved irrigation facilities, and the surplus
rice-producing areas in Burma, Siam, and Indochina began to be
fully e) "Jloited.

Immediately succeeding this period of expansion in the geo
graphical sense came a second agricultural breakthrough. Beginning
about 1900, and largely concentrated in the advanced countries, it
involved the adoption of impro';Gu plant varieties and an increased
use of fertilizer, resticides, m,!chanization, and othel' technical ad
vances.

By the 1930s Malthus and his gloomy prognostications had
largely been forgotten. In the advanced countries concern was not
so much with overpopulation as with underpopulation. European
governments in particular pursued vigorous programs of population
encouragement in order to enhance their political and military power.
These included subsidies for larger families and, during the early
period of the Soviet Union and Nazi Germany, the awarding of medals
to prolific mothers.

On the agricultural side, superabundance, not shortage, was
the key problem. Coincident with the Great Depression, trade barriers
sprang up increasingly between the i,ndustrialized countries, virtually
all of which were burdened with agri.cultural produce that could not
be marl<.eted at pri.ces "equitable" to the farmer.

Eilough time has now passed for us to view the 1939-1945 war
as a major watershed of history. Not only ,lid it witness the re
legation of the European states to a secondary position and the ascen
dance of a new set of superpowers; it also saw the emergence of the
"third world," the great band of tropical countries in Africa, Latin
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America, and Asia, plus the subtropical giants-China and India.
The emergencE. of these countries took a number of forms: political
independence, the introduction of medical and sanitary techniques
which enabled them to rapidly redll.ce death rates, and a more humane
attitude on the part of the industrialized nations toward them. Recent
wars have all purportedly been fought for humanitarian reasons.
Whether through an accident of history Or of conviction, the victors
of the Second World War were obliged to follow pledges with deeds.

Hence we see the beginnings of foreign aid by the United States
very shortly after V-J Day, and the establishment in October 1945
of the Food and Agricultural Orga.nization (FAO) as a special agency
of the United Nations. The FAO is closely associated with the rise
of latter-day Malthusianism, and any discussion of food and population
must take into account its attitude and its many pronouncements.

Within a year of its creation the FAO issued its first World
Food Survey. 2 This survey is important on two counts: it had a
weighty influence on popular thinking immediately after the war and
in the subsequent 25 years; and it established the analytical pattern
that has since been followed in all the global surveys of the FAO
and U.S. Department of Agriculture (USDA).

An understanding of terminology is important. In all the FAD
and USDA studies concerning the world food problem, the terms
"undernourishment" and "malnourishment" are widely used. Under
nourishment is generally accepted as meaning an involuntary shortfall
in total calorie intake such that a person cannot maintain normal
bodily activity without losing weight and eventually dying. Malnourish
ment, on the other hand, is used to describe the lack or deficiency
of a particular or several of the so-called protective nutrients
protein, the vitamins, and minerals. Sometimes the contrast is
expressed as between "quantitative" and "qualitative" malnourish
ment or between "hunger" and "hidden ilunger."

FAO's method of determining whether and where either hunger
0: hidden hunger exists was to set against estimates of per capita
food availabilities other estimates of per capita requirements. If
and when average per capita availabilities fell below the estimated
per capita requirements, the people of the country or region were
presumed to be inadequately nourished.

The measure of a country's apparent per capita consumption
involves, in practice, the construction of a national food balance for
a year 01' series of years. Essentially, a food balance sheet accounts
initially for the gross supply of food available in a particular period
of time: domestic output, plus imports minus exports. Then, com
modity by commodity, the proportions of gross availability not used
for food are deducted. These usually include (1) seed use, (2) animal
food, (3) waste on the farm and in the distribution process up to the



HISTORICAL PERSPECTIVE 7

"retaillevel," (4) industrial non-food use, and (5) the processing or
extraction losses involved in turning the product, especially cereals
and oil seeds, into the form in which it is usually sold. All these
must be estimated and then deducted from gross availability on a
commodity by commodity basis ::>efore national consumption estimates
can be derived.

The resulting data are usually expressed in tons, or in other
units of weight or volume. Then, after ascertaining or esUmating
the number of people in the country, the estimated national availability
of each item is divided by the population in order to determine ap
parent per capita consumption. Finally, these per capita consumption
estimates are converted into €3timates of per capita nutrient avail
ability by applying nutrient common denominators to determine
calories, protein, fat and the like per capita per day.

A key limitation of this procedure is, C'f course, that it pre
supposes the existence of a wealth of statistical evidence about in
dividual agricultural economies. Such e"vidence, unfortunately, is to
be four.cl in anything like complete form for only a few of the most
advanced countries. For the bulk of the world, underdeveloped
statistics go hand in hand with economic underdevelopment. Thus
much of the information needed for \:onstruction of the balance sheet
is unavailable or arrived at by guesswork.

A second limitation of the balance sheet approach is its as
sumption that societies are dufficiently homogenous in their food
habits for average data to have meaning. This certainly is not real
istic for developed economies where differences in income, locality,
and ethnic background all have marked effects on food patterns.
Recent work has not demonstrated the presumption of homogeneity
to be much more valid for the developing world. 3

But these drawbacks are only part of the problem. For the
procedure then calls for the per capita availability figures derived
through the balance sheet computation to be compared against so
called "l·equirements." Nutrition is still a young science and these
requirements-more properly, "recommended allowances "-are not
nearly so precise as they should be. In fact, the history of the USDA,
the FAO, and the Food and Nutrition Board of the U.S. National Re
search Council in estimating food needs has been one 0:' '''nstant
(downward) change.4 In other words, scientists hRve not precisely
established the nutrient requirements for various people under various
environmental conditions. The organizations charged with preparing
estimates, therefore, have consciously erred on the side of caution.

The first World Food Survey, though prepared in great haste,
purported to cover 70 countries with something like 90 percent of
the world's population. Most of tropical Africa was omitted, as was
most of tropical and subtropical Asia with the exception of India.
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Still. the survey identified the tropics as the principal area of caloric
deficiencies. Half the world's population, it stated, was ina.dequately
nOurished.

A figure of 2,600 calories per person per day was employed as
the criteI'ion for calorie adequacy. This figure is now believed to
approximate needs of a modp.rately active, 70-kilogram young man in
temperate, urbanized conditions,5 and accordingly would be ar. over
statement for almost any conceivable population group.

The Second World Food Survey,6 published in 1952, employed
a somewhat more sophisticated requirement procedure. A conference
had been held wlder FAO auspices in 1950 to try to approximate calorie
needs more closely. One result was a sliding scale which was sub
sequently employed in 1952. This considered national differences
in ambient temperature, physical size of peoples, and differing age-
sex structures.* Though Africa and the Far East were still largely
ignored in the survey, Far Eastern requirements were reduced to
about 2,300 calories per person per day, African to abc.lt 2,400, and
Latin American to about 2,550. The coverage of this survey was
rachel' less ~ :nbitious than that of the first one, including only 52
countries and about 80 percent of the world's population.

A principal finding of the survey was the discrepancy between
apparent agricultural growth rates in the advanced as opposed to the
underdeveloped countries. It was noted that in Europe and adjacent
areas most of the effects of war had been overcome and production
was increasing at more th::tn an adequate rate. Not so in the less
developed countries. Here, on the basis of very sketchy statistics,
it was concluded that the average calorie supply per person was
below prewar levels. About two thirds of the world's population, the
survey concluded, suffered from undernutrition. 8

The next major survey of the world's food situation was pub
lished by the USDA in 1961 under the title World Food Budget, 1962
and 1966.9 The USDA ventured where even the FAO had feared to
tread, and on Ihe basis of a number of hastily prepared balance sheets,
drew Ui-' 3. mCdt depressing "geography of hunger." Included were
most of the African and Asian countries. Even Mainlaud China, despite

*But not activity patterns. Jecause of the absence of data
on this critically important variable, allowances for the "reference"
man Cl.nd woman-3200 and 2300 calories, respectively, per day-were
set by taking simple averages of extremes; "a range of daily energy
expenditure betweerc 2,400 and 4,000 calories for men and 1,700 and
2,900 calories for women would appear to include most men and
women.... "7
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a total lack of evidence, was not ignored. The data were for 1958.
The report concluded tllat:

Diets are nutritionally adequate in the 30 industrialized
nations in the temperate Northern Area which account for
a third of mankind-more than 900 million people. Their
production of food and things they can trade for food as
sures their food supply, now and for the foreseeable
future.

For most of the 70 less-developed countries in the
semi-tropical and tropical Southern Area, diets are nu
tritionally inadequate, with shortages in proteins, f:.tt,
and calories. These c0untries contain over 1.9 billion
people. In most of them, population is expanding rapidly,
malnutrition is widespread and persistent, and there is
no likelihood that the food problem soon will be solved.l0

9

In this report, as in the earlier FAO studies, some rather
arbitrary nutritional standards were employed. "Diet deficit" coun
tries were defined as all those in which average calorie and pro
tective nutrient availability did not meet standards similar to those
established by FAO.

Three years later the USDA substantially expanded the exercise
to cover 92 countries for two three-year periods, 1956/58 and 1959/
61. 11 The map on the C0ver of the new report indicated no new diet
deficit countries; but an important political angle had been discovered.
Without being cynical, it is difficult not to conclude that promotion
of the notion of hunger in the developing world was good politics
for the USDA, which was faced with increasingly bothersome surpluses.
These could be diminished only by gifts or sales to the underdeveloped
countries, or by increasingly stringent controls and/or lower prices
to U.S. farmers.

At about the same time, the FAO published its third and most
recent world food survey,12 Largely the work of Dr. P. ',-. Sukhatme,
the Director of FAO's St.atistics Division, this study concluded that
"while the world food consumption level has improved over the last
decade, lip to half of the world's population is still hungry or mal
nourished or both. "13 The study reiterated that most of the gains
in output had occurred in the developed areas, while increases in
agricultural production in the less developed areas were hardly
enough to maintain prewar consumption levels.

Specifically, it was esdmated that at least 20 percent of the
population in the less developed countries was undernourished; that
is, they lacked sufficient calories to maintain their body fLmct:i.ons
and normal work patterns. At least 60 percent were malnourished,
having diets deficient in one or more protective nutrients.l4
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The study covered 80 C(luntries and 95 percent of the world's
population, including the People's Republic of China and the Soviet
Union. No one has ever accused Dr. Sukhatme of excessive statistical
circumspection.

During the almost 20 years in which the fiV0 surveys held sway,
a rash of publications on food and population appeared in both the
popular and scientific press. Most proclaimed that a new Malthusian
dilemma was upon us. * Drawing heavily on the statistics prespnted
ill the three FAO and two USDA reports, and on population projections
for the developing ",'orld, a majority of authors concluded that the
world would shortly be unable to feed itself. Certainly starvation
would be upon us by the year 2000 when global population was ex
pected to reach six billion people; and some went so far as to fore
cast widespread famine by 1975. 15

A few voices were heard on the opposite si(:e. In the early
1950s M. K. Bennett, in many respects the first student of world
food economics, detaihd the limitations of the methodology followed
in the World Food Sur'. .::y and persuasively argued (to a limited pro
fessional audience) that by (1) overestimating requirements, (2) postu
lating an unrealistic homogeneity in food habits, and (3) most probably
understating actual food production, the FAO was almost certainly
overstating the magnitude of the world food problem. 16 In amplifying
this theme, a few, Colin Clark being the most vocal, carried it almost
to an opposite extreme, suggesting that the world could feed a vastly
larger population and that population growth in itself was probatly
a good rather than a bad thing for most nations,17

Since the Third World Food Survey and the second USDA World
Food Budget were published in the early 1960s, there have been two
sharp swings in conventional thinking about global food problems.
According to such generally used series of "world" production as
that of the USDA plotted in Figure 1.2, the less developed countries
seemed to be making reasonable, though hardly spectar~ular, progress
from the mid 1950s to 1964. Then suddenly, in 1965 and 1966, there
was a leveling off of output aEd a rather sharp deterioration 111 per
capita availabilities. Cursory disaggregation indicates that this change
resulted almost entirely from two serious droughts in India. Indian
production bulks so large in the less developed countries I aggregrate
that important fluctuations in her output visibly influence the index
for all developing nations. This fact, however, was lost on many
commentators. Looking at the figures and hearing of massive Public

"Their number is legion. Among the better known are William
Vogt, George Borgstrom, Paul Ehrlich, and William and Paul Paddock.
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FIGURE 1. 2

World Agricultural Production, 1955-69
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Law 480 shipments abroad, it was concluded that we were faced
with a truly global problem and that starvation was just around the
corner.18

A reaction occurred just two years later-in 1967 and 1968.
Again the data largely reflected the situation in India. Comparatively
favorable weather for two years was accompanied by introduction
into the Punjab of high-yielding varieties of Mexican wheat. The
resulting index of production for all low -income countries rose
bteeply, as did per capita availabilities. The assessment was just
as extreme in the opposite direction as it was in 1965 and 1966. The
situatio'l in Northwest India, together with the introduction, as a
result of experiments at the International Rice Research Institute
(IRRI) in the Philippines, of high-yielding, stiff-strawed, fertilizer
responsive rice in wetter portions of Asia, led many to conclude that
a "Green RevolutioIi" had or-curred and that feeding the world's
ra,pidly increabing population no longer posed unsurmountable problems.
Even the F AO, once termed by The Economist "a permanent insti
tution ... devoted to proving that there is not enough food in the
world to go round"19 went so far as to imply in its State of Food and
Agriculture for 1969 that the food problems of the future might well
be ones of surplus rather than of shortage. 20

Indicative of the present diversity in popular assessments of
the food-population outlock is the range that can be found in estimates
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of the number of people the world could feed. By nlakjng some rather
optimistic, but by no means totally unrealistic, assumptions about
available land and productivity, Colin Clark has calculated that 47
billion people could conceivably be 'lupplied with an American type
diet or 157 billion people with one comparable to that of the Japanese.21

Yet little over a year ago the Secretarie.:; of State and Agriculture
advised Mr. Nixon that even with "a U.S.-level of agricultural tech
nology" only about double the present population, 7.2 billion people,
could be supported at present dietary standards-hardly up to that of
the overfed American-and that this would drop to 6.8 billion "if
calories were at least minin~ally adequate. "22

Where lies the truth? This writer does not pretend to know,
but if pressed would opt for Clark's lower figure as more nearly
suggestive of the numbers which conceivably could be fed, but the
Secretaries' as more realistic (for the wrong reason) approximations
of the earth's carrying capacity. For just as it is clear that the
scope for increasing agricultural productivity is substantial-and
barely tapped in the developing countries of Africa, Asia, and Latin
America-it would seem obvious that other constraints will come to
bear on population growth long before the earth's sheer ability to
produce food energy. Indeed, to argue the population question opti
mistically in terms of food is to fall into the same intellectual trap
as did Malthtls when he reasoned so gloomily. More i::; involved.

Viewed v.'lth thp advantage of almost 200 years of hindsight
and in the context of a graphing of historical population movements
as found in Figure 1.3, Malthus emerges at best a dubious prophet
and an historian of questionable perception. The chart-which is
plotted on logal'ithmic scales to make both time and numbers more
manageable-·makes clear what the conventional picture of population
growth obscures: that the presAnt upsurge in numbers is not unique,
but in fact is the third in a seq'lence of bursts that have been associated
with major bre'lkthroughs in man's ability to cope with his environ
ment. The first occurred about a million yea.rs ago and attenued manit>
emergence from the primate line into a maker of tools able to hunt
and gather over a range of conditions. The second marked his do
mestication of plants and animals some 10,000 years ago and the
beginnings of agriculture.

Thec:e breakthroughs, of course, did not take place bi:uultaneously
around the world, but were staggered in their impact. Just as the in
dustrial and scientific revolution occurred first in Europe, f:0cd
gatherers and hunters first became agriculturists in the Fertile
Crescent and in Southeast Asia. Still, th.e effect in a particular locality
was rapid and profound.

Twenty thous~nd people would probably be an extreme
estimate of the population of hunter-gatherers the Egyptian



FIGURE 1. 3

World Population, 998,000 B. C. -1950 A. D. *
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section of the Nile valley could have supported at the
end 01 palaeolithic times. The population of the Old
Kingdom two thousand years later has been variously
estimated at from three to six millions. 23

That such epochal technological breakthroughs would be ac
companied by rapid population rises seems obvious. What is less
obvious is the nature of the forces that ultimately acted to force a
leveling off. Malthus' s food supply, together with such other essentials
as space, water, and air, clearly set an upper limit, but one wonders
how frequently an operative one. The long-term population equilibria
of the past would seem to have been at levels below those associated
with marginal starv<,.tion.

Thus, "a Paleolithic man who stuck to business should have
found enough food on two square kilometers, instead of [the] 20 or
20u" believed to have been available per capita, respectively, in the
U;>per and Lower Paleolithic ages. 24 And it is not weather but
changeLl political circumstances that is most clearly linked to the
great swings in China's population over the last two millennia. 25

If we accept the notion that social forces have historically
been a more powerful determinant to human adjustment to a changed
technological milieu than absolute potential for sustenance, it behooves
us to examine those likely to come into play now that the third of the
great upheavals-the scientilic and i.ndustrial revolution-has at last
made itself felt the world over.

In so doing, it is important to \)ear in mind that this revolution
is affecting the developing countries in a fashion unique in history.
Few il any nations are nnw able to enjoy the luxury of adjustinEi to
new circumstances unimpinged on by developments in other countries;
and it has been the benefits, not the causes, of technical cha:"i'e that
have visited them first. Medical gains have reduced the d~;ath rate
almost everywhere at least several decades before the scicntilic
method was seriously applied to food production.

If the various agricultural breakthroughs being introduced in
the developing world today have any clu:"acteristic in common it is
selectivity. The high-yielding varieties in particular were not de
signed to be introduced alone, but are demanding in a host of com
plementary specilics: fertilizers and disease, insect, water, and
weed control to mention only the morc obvious. The IRRI "miracle"
rices, for instance, are highly fprtilizer -responsive ·~as the Indica
varieties they are meant to replace are not-and they yield well oniy
under irrigated conditions.

Bec,wse of this selectivity, it would be a mistake to view the
new systems as a panacea. Simply to provide the conditions under
'h'hich they can be introduced-controlled water, abundant inorganic
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nutrients, and favorable transpoltation, credit, and pricing mecha
nisms-can be time consuming and expensive. And to the degL'ee
that they are appropriate only to certain ecological conditions, benefits
will be restricted. For example, systems devised for irrigated as
opposed to rainfed conditions can, in certain countries, exclude up
to 80 or 90 percent of potential producer beneficiaries, dooming them,
at least in the short run, as rural backwaters. Similarly, the new
systems can exacerbate already serious income inequalities between
landlords and the moderately well situatecl. as against the great mass
of peasants, tenants, and landless v;orkers. The systems so far
developed are capital, not labor, intensive.

A particularly complex gro~p of corollary problems, both present
and potential, stem from this fact and the "push" dfect it has on
migration into cities throug:lOut the developing world. Whereas total
population in these areas is increasing at something like two per-
cent per annum, major cities are probably expanding by 10 percent
or more. Migration to towns was iormerly in response to sound
incentives and an integral phase of economic and social transformation.
The city, with its concentration of capital, technology, and commerce
is the logical seat of nonagricultural employment, affording higher
wages and greater opportunities to the worker than farming.

Today the movement rests on less solid foundations. Unlike
the urban centers that developed in Europe and North America during
the nineteenth century, most cities of the developing world have sprwlg
up in advance of any fundamental change in the local economy and
its attendant stimulus to indUStrialization. To a remarkable degrEe
they remain administrative and trading centers, built up to dispatch
raw materials to the developed countries and to receive and dis
tribute manufactures in exchange. Unemployment is rife-30 percent
or marc of tile labor force without jobs is the rule, not the exception~

as are crime and disillusionment, and will continue so for the fore
seeable future.

The prospect, then, is for two groups of disadvantaged to rise
coincident with a moderniZing agriculture: those bypassed by technical
change in the countryside and the unemployed of the towns. Both
groups pose political problems of the first order; that the Green
Revolution can lead to a Red one has become almost a cliche. Lut
let he who doubts look to Ceylon or the eastern wing of Pakistan,
where the second wave of postwar revolutions-Chou would say the
first wave -has already begun. And let him visit such cities as
Kampala or Georgetown, where within the last couple of years all but
the foolhardy have learned to lock up tight and stay home at night.

There are, to be sure, other reasons why misallocation of
earning power and dynamism in agriculture are incompatible. The
most obvious, of course, is that the stimulus to increased food
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production must ultimately lie in rising effective demand. Diets in
low income countries are efficient in the sense that they are built
heavily around calories supplied directly by foodstuffs high in starch
content: the grains and the starchy roots and tubers. The portion of
calories so supplied declines with improved living levels, being re
placed by more expensive, processed calories-meat, eggs, milk,
and the like. Such calories are less efficient-the trade off between
potatoes and steak is of the order of ten to one-but. are basic to an
agricultural economy that will not gag on its own productivity.

Less widely appreciated is the linkage between income and
population growth. Only a few years ago it was thought that all that
waB needed to bring the birth rate under control were a loudspeaker
and a E'L1pply of contraceptives. Today the experience of such coun
tries as M;:uritius, Ceylon, Singapore, and Taiwan indicates that
family planning can indeed be rapidly introduced, but only after
certain preconditions come to exist. These include increased edu
cation (especially of girls), social security, and reduced infant mor
tality, all of which fall under the heading "improved living levels" or
"development. ,,26 To the extent that people are excluded from either,
the tendency is to behave as before.

How the income/e:.nployment problem will ultimately resolve
itself is a source of great debate and speculation. Most have reasoned
that in the short run it must necessarily take the form of an increas
ingly labor-intensive agriculture, acknowledging this to fly in the face
of evidence that the basic components of technical change in the coun
tryside are capital- not labor-demanding, and that people infected
with rising expectations do not seek out farming. 27

This contributor spe'2ulates that the anR.ver lies equally in the
direction of controlled stimulation of demand-in a semi-welfare effort.
perhaps so massive that it will cease to be welfare. There is great
scope for public works in the developing countries, as all who have
bounced over what pass for roads can testify, But whether such
works can be any more labor-intensive than agriculture is problematic,
as is, in the light of China's experienc(; wi.th "walking on two legs"
during the Great Leap Forward,28 the ability of low-income countries
to mount them. About all that is clear is that the solution wiiI not
come easily.
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INTRODUCTION

THE PARAMETERS OF CHANGE

Three elements are fundamental for a review of the social im
plications of rapid technological chang(~ in agriculture-food producing
capacity, the demographic parameters of population growth and loca
tion, and the determinants of demand for foodstuffs. In this section
four authors explore these variables. R. F. Chandler's contribution
explores the scientific basis for the increased yield capacity of rice
and wheat and its present and potential impact on food production in
developing countries. Here we are looking for the insights that the
director of an international agricultural research organization can
bring to the questions of how improved production systems are de
veloped, how important the present accomplishments are against the
backdrop of the worl~:'s agriculture, what the possibilities are for
further breakthroughs in the years ah€ad, a!1d what the requirements
may be to assure that these will be accomplished.

Although a number of economic studies have calculated the rate
of return for spec ific agr icultural research activ ities, for the mos t
part using the model developed by Zvi Griliches in his study of re
search on hybrid corn, these evaluations have emphasized the pro
ductivity of successful research efforts and have given little ins ight
into the problems of carrying off a successful program. The most
recent examples of major accomplishments in modernizing agriculture
center on wheat and rice, although in a less spectacular way the ex
pansion of sorghum production may be equally important. The pro
gress witnessed in the last few years has depended on efforts by re
search groups, whie h have been provided favorable institutional ar··
rangements for their work, which have had continuity in support, and
have inherited substantial scientific accomplishments from work done
earlier. They have worked on crops of international significance in
the sense that both wheat and rice are cultivated on millions of heet··
ares of land around the globe; both are also crops that have a relatively
wide adaptability for fundamental ecological conditions.

Considering the impaet that the Green Revolution has had in the
popular press and in the minds of public administrators in national
and international agencies, it is sometimes hard to realize how short
lived this set of teclmological breakthroughs has been. The first
plantings of the improved rices and wheats were made outside of the
countries of development in the 196~i-66 crop years, only six seasons
ago. Over this period the spread has reached out to include most
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producing regions of similar typology (South America being a notable
exception). United States Department of Agriculture data suggest
that about 30 percent of wheat plantings and 15 percent of rice plantings
in the low income countries of Asia (excluding China) are already
planted with the high-yield varieties. One should also note that while
the estimates are based on areas planted with the new varieties, the
reference point should be the improved production systems, which
include distinct land preparation, high fertilizer use and systematic
water, and disease and insect control, all associated with the im
proved seed varieties. This rapid spread, which is still very much
in progress, has shown the decided ability of farmers to incorporate
change wnen the elements are available and the rewards are significant.

How many other comparable developments may be in the offing
would require a crystal gazing capacity that none of us would presume;
notwithstanding this, Dr. Chandler's contribution ~utlines what can
reasonably be expected based on the elements of crop production that
agricultural scientists are currently studying that are most likely to
produce a significantly im}Jroved technology. The work being done
on improving plant types, developing insect and disease resIstance,
improving proteii1 content, and evaluating the possibilities for year
round cropping in tropical areas all afford reason for optimism with
respect to continuing the rapic expansion of agricultural product; but
no one can say with certainty just how rapidly. In the meantime there
is a continuing growth of population and, it is hoped, of per capita
incomes which expand th3 demand for agricultural products.

The aemographic dimensions are multiple-among them rates
of population growth and its geographic distribution. The two chapters
that cover these aspects are in many respects complementary. The
first, by W. C. Robinson, in addition to reviewing population trends
and projections, presents a theoretical model of family formation.
The model is largely economic, and considers the choice of family
size as a special case of consumer choice where family heads try to
maximize total satisfaction. The model considers children as having
consumer- and investment-like characteristics. As Dr. Robinson
points out, "There are costs cGnnected ·Nith acquiring and maintaining
theSe assets (children), and the satisfactions and returns from various
possible quantities can be balanced off against the costs." Application
of the model is restricted to that fraction of society that may be
thought of as being planners-by circumstance and reasonable ex
pectation this would eliminate a large fraction of subsistence farmers
and landless agricultural workers. This latter group in the immediate
future is foreseen to transfer any noticeable improvement in standard
of living into increased family size and rapid population expansion.
Market oriented farmers with intermediate sized farms represent
the group most likely to be restrained and h optimize utility by
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allocating resources in Hccordance with alternative marginal utilities.
The concentration of agJ.'icultural productivity benefits (and consequent
income) to this group of farmers, at the same time that desired con
sumer goods may be made available, would tend to reduce population
gro'.vih as consumer goods are substituted for larger families. Be
cause this model provides for alternative "quality" in child rearing,
compulsory education, health care, child labor hours, and other like
public policies c::n raise the cost of satisfying the utility associated
with rearing children a:1d tend to reduce population expansion for this
group of fai'mers. Arising from the model, as far as population con
trol is concerned, is the strong implication that economic planning
models should not be gearpd excessively to austerity. Populations
will be held in check when members of the society see the immediate
satisfactions that can be obtained from consumer durables.

In the Workshop discussions, Robinson's contribution was not
accepted without considerable reservation. The most immediate
question was that of accepting the formalized economic model of
utility maximization and the concept of rational economic man. Are
children consumer goods -are they reasonably evaluated by a couple
as being ir. direct competition with the acquisition of transistor radios,
household furnishings, bicycles, and other like items? It was argued
that there are non-economic societal norms lhat playa significant
role in determining family size, although how these norms are set
and how they change between generations was not clarified. Robinson's
paper does argue forcefully that population control follows economic
development, not the other way around, and on this there was little
disagreement.

But population si2e itself is only one element of the clemographjc
consideration; as Parker G. Marden points out in his paper, "a full
understanding of demographic developments demands the recognition
that the population can better be described as a complex, multidi
mensional matrix, divided ancl subdivided in terms of the composition
ancl distribution of the population. Age, se.x, race, ethnicity, socio
economic status, occupation, and residence are among variables of
population structure that deserVE: attention." Although questions of
composition and distribution of population are important in considel'ing
the broad soc ial implications of rapidly modernizing agr iculture,
Marden's contribution and the discussions surrounding it concentrated
on the locational aspects. NotWithstanding this emphasis, the im
portant welfare, urbanization ancl employment problems associated
with current population increases and demographic movements are
demonstrated.

Discussions concerning food needs and the expansion of demand
for agricultural products set the stage for the very strong emphasis
given to demand restraints on rapid expansion in the production of
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agricultural commodities. Although the evidence on under -nutrition
is convincing it is not currently clear that this physiological need can
be transformed into a market demand. And it is through effective de
mand that this complex of agronomic possibilities, linked to population
dynamics, could provide an engine for growth and development in the
low income countries.

D.K.F.
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CHAPTER

THE SCIENTIFIC BASIS

FOR THE INCREASED YIELD CAPACITY

OF RICE AND WHEAT,

AND ITS PRESENT AND POTENTIAL IMPACT

ON FOOD PRODUCTION

IN THE DEVELOPING COUNTRIES
Robert F. Chandler, Jr.

THE SCIENTIFIC BASIS FOR THE INCREASED
YIELD POTENTLJ\L OF RICE AND WHEAT

Rice

When the International Rice Research Institute started its
research program in 1962, the average yield of rice in tropical Asia
was about 1.5 metric tons per hectare while the yi.eld in Japan was
about 5 tons.

An examination of the differences between the improved rice
varieties of Japan, T3.iwan, and the United States, for exanlple, and
tnose of the tropics, clearly showed that the traditional rice variety
of the tropics was excessively tall with overJ.y long, drooping leaves.
As a significant consequence of its structure, when fertilization :nd
other modern cultural and management practices were used, the
traditional rice variety tended to lodge (fall over) before harvest.
Earlier .·esearch had established a c!irect negative correlation between
grain yield and the number of days before harvest that a rice plant
lodges. That is, the earlier the lodging, the lower the yield. Obviously
the simplest way to cure the basic prohlem was to develop 10dgi:1g
resistant varieties through plant breeding.

The development of the new, short stiff-scrawed, upright-leaved
varieties of rice for the tropics and 3ubtropics has been chronicled
many times. 1 Only a few highlights will be repeated here.

The rapid success in shortening tal! varieties was achieved by
crossing such Taiwanese varieties as Dee-geo-woo-gen, I-geo-tse,
and Taichung Native 1 (which had Dee-geo-woo-gen as one of its
parents) with tall, traditional varieties that were adapted to the tropics
and had resistance to some important diseases.
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The Taiwanese varieties possess a single recessive gene for
shortness, which greatly speeds up the breeding process. In the F2
generation of a. cross between a short and a tall variety, one-fourth
of the plants are short and three-fourthE1 are tall. The short ones can
be saved for further selection and the tall ones are discarded.

Most traditional rice varieties of the tropics range in height
from 160 to 200 cm. Dwarf progeny of crosses between short and tall
varieties are from 80 to 120 cm. This drastic decrease in plant height
is accompanied by a major increase in yield potential, caused primarily
by the more efficient use of solar energy and soil nutrients.

The high-yielding selections from the many crosses involving
the Taiwan dwarfing gene ha.ve not only short, stiff culms, but also
short, erect leaves and high tillering capacity. In most instances the
new varieties are relatively insensitive to photoperiod.

The short, stiff-straw prevents lodging; the short erect leaves
allow the penetration of sunlight and thus increase the efficiency of
photosynthesis; and the he.:.vy tillering capacity aids in producing
more panicles per unit area of land, and allows a stand of rice to
compensate for missing hills or, in the case of direct-seeded rice,
for any thinly seeded areas. The value of the morphological r.haracters
has been well substantiated. 2

Proof of the significance of plant type in determining yield
potential for rice can be had by examining, for example, the yield3
reported by the Central Rice Research Institute in Cuttack, India,
before and after the introduction of the short, s~i.ff-strawedvarieties.
If one i'eads the annual reports of that Institute for the years before
1965, one will find that few yields greater than 4 metric tons per
hectare were obtained. Mo~t yields ranged between 1.5 and 3.0 l.1etric
tons. In 1965, however, Richharia ~t al.3 reported a rr.aximum yield
of 8 tons from Taichung Native 1, a yield level double any reccrded
before that time (Taichung Native 1 is a half sister of the International
Rice Research Institute's IR8 and was the first dwarf valil"hl to be
grown on a substantial scale in India). Since 1965 yields 01 IJctween
5 to 10 metric tons have been reported in many locations in India
using modern varieties, both those introduced from the International
Rice Research Institute and those that have berm deveJopp,' recently
by Indian plant breeders.

Wheat

The story of w~eat is similar to that of rice. Dr. O. A. Vogel,
a USDA wheat breeder stationed at Washington State University, had
developed several lines of wheat with dwarfness derived from a
Japanese variety, Norin 10, which had been introduced into the United
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states after World War II. In 1954, Dr. Norman E. Borlaug, working
in the agricultural program of The Rockefeller FoundatiulI, in co
operation with the Mexican Government, started making crosses
between his improved Mexican varieties and llVO of Dr. Vogel's selec
tions, Norin 10 x Baart and Norin 10 x Brevor. The selections from
these crosses, all carrying the Norin 10 dwarfing gene, resulted in a
whole set of varieties that have established new yield records in many
developing countries around the world.

In 1954, when the MexIcan wheat improvement program waG
already 10 years f'lld, it was essentially impossible to obtain yields in
excess of about 3 .1lE.tric tons per hectare because of lodging at high
fertility levels. But, like rice, when the architectue of the wheat
plant was chatlged by shortening the stem and increasing the tillering
capacity, yields of 6 to 8 tons could be obtained with good management.
As with rice, a siugle recessive gene controlled the dwarf character.
Aside from making possible a rapid breeding program it also allowed
the breeders to shorten the stems without decreasing the size of the
heads or the size of the individual grains.

Important Non-Morphological Plant Characters
Influencing the Yield and Acceptability of

the New Varieties

Obviously the morphological characteristics of th~ improved
varieties are not the only qualities affecting yield potential. Also
certain features affect acceptability by farmers or by tl,e consuming
public.

For a high-yield potential the rice plant must produce heavy
panicles, a factor controlled by the size and number of grains. Also
a high percentage of the tillers should bear panicles.

Another important quality is seedling vigor. It is important that
the rice plant should grow rapidly and start forming tillers soon.
The same holds true for the wheat plant.

For wide adaptability, rice and spring wheat (the new Mexican
varieties ?':'e spring wheats) should have a low degree of photoperiod
sensitivity. Lack of photoperiod sensitivity allows a var~('ty to be
planted over a wide latitude with little variation in growtb duration.
Some farmers in tropical Asia, however, prefer a photoperiod sensitive
rice va:'iety so that it will not mature until the heavy monsoon rains
have ceased.

Undoubtedly the most important group of quulities to be bred
into the new varieties is genetic resistance to insects and diseases.
In the case of rice, the spread of Taichung Native 1 in Ir.dia in 1965
and 1966 was held back by the high susceptibilit:/ of the variety to
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many insects and diseases. Its success on farmers' fields was
diminished particularly by its susceptibility to bacterial leaf blight,
to the gall midge, to the green leafhoppers, and to the tungro virus
disease. IR8 j the first variety widely distributed by the International
Rice Research Institute, was somewhat more resistant to sever:).l
pests and diseases than was Taichung Native 1, but its susceptibility
to bacterial leaf blight and its inferior grain quality decreased its
popularity.

The present acceptability among rice farmers of IR20 can be
attributed largely to its broad spectrum of resistance to insects and
diseases. It has field resistance to bacterial leaf blight, to the stem
borers, to the green leafhoppers, and to the tungro virus disease.
Also its grain quality is distinctly supel'ior to that of IR8.

Disease and insect resistance of wheat is equally important to
that of rice. Dr. Borlaug ' s team of wheat breeders in Mexico devoted
its first 10 years largely to the development of wheat varieties with
resistance to the many physiologic races of stem, leaf, and stripe
rust. Unfortunately, races continually change so the breeders have
a never-ending job of keeping ahead of them. For example, in Mexico
races of stem rust changed six times between 1943 and 1965,
necessitating a corresponding change in recommended varieties.

As the modern wheat varieties are introduced into a new environ
ment they may prove to be susceptible to different races of the rusts
or to new diseases to which they had not previously been exposed. In
parts of Turkey, for example, a serious outbreak of Septoria tritici
occurred on some of the Mexican wheat varieties. Such problems
justify widespread international variety testing as well as strong
national research programs.

Grain quality is another important feature influencing the
acceptability of rice varieties by farmers and consumers. IR8 and
IR5 have been widely criticized becal'.se they have rathe l' broad grains
with a consid2l"a.ble amount of chalkiness in 'he abdon: inal part of thE
endosperm. These qualities reduce market prices.

In addition, some of the new varieties tend to be rather dry (as
opposed to sticky) when cooked. This characteristic has reduced the
acceptability of these varieties particula;:ly in the Philippines and
Indonesia. Dryness can, however, be changed rather easily by breed
ing for lower amylose content in the starch. A good example of the
importance of cooking quality is the variet\ -::'4. -63, which was developed
recently by the C:-Jllege of Agriculturp oJ; (he University of the Philip
pines. Its good cooking aD.G eating qe:::.lity, along with reasonably good
plant type and yielding ability, is the principal reason for its rapid
spread in the Philippines and Indonesia. IR24, which was named in
May, 1971 by the International Rice Research Institute, has a softer
texture than any of the earlier Institute varieties.
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Grain quality is more complex in whE:at than it is in rice.
Certain qualities are needed for breall .naking, others for making
macaroni and spaghetti, and still othe" qualities are preferred by the
Indians anrj Pakistanis for making chapatis. Sometimes even minor
differences become important. The Indians and Pakistanis, for example,
were accustomed to eating wheat varieties with white- or amber
colored grain and objected to the red-colored Mexican wheats. Now
local plant breeders have produced, both through selection and breeding,
high-yielding dwarf wheats with white- or amber-colored grain.

THE SPREAD OF HIGH- YIELDING
VARIETIES OF RICE AND WHEAT IN

THE DEVELOPING COUNTRIES

The most rapid spread of high-yielding rice varieties has
occurred in the Philippines, Pakistan, and India. National rice produc
tion programs involving the new varieties are now progressing well
in Indonesia, Thailand, Ceylon, Malaysia, Burma and South Vietnam.
Also programs are now getting under way in Latin America. For
example, the Centro Internacional de Agricultura Tropical released
two varieties for Latin America in April 1971, and Cuba recently
reported that over three-fourths of its rice land was planted to high
yielding varieties, mostly IR8. For an excellent, thorough review of
the background and impact of the semidwarf rice and wheat varieties,
the reader is referred to Athwa1.4

Table 2.1 shows the best possible estimates of the area pI anted
to the new high-yielding rice varieties.

The estimates in Table 2.1 are undoubtedly low. There is a
time lag between the actual use of the new varieties and the reporting
of the data. Furthermore t·he situation is changing so rapidly that
no figures are truly up to date. The best year-old estimates appear
to be those published by Dalrymple. 5

Approximately 130 million hertares of land in the world are
planted to rice. If we deduct the rice land in mainland China, about
which we have no accurate information, and also subtract the area
devot ..::d to rice in the developed countries such as Japan, Taiwan,
the United States and the European countries (which have already
improved their rice varieties and cultivation techniques gradually
during the past several decades), we find that approximately 12 per
cent of the remaining area is planted to the high-yielding varieties.
Although much remains to be achieved, this represents a substantial
gain when one considers that there were no high-yielding varieties
be~i1g planted in any of these countries five years ago.

To use another approach, if we assume a conservative average
increase in production of 1 metric ton per hectare as a result of the
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TABLE 2.1

Area Planted to High- Yielding Rice Varieties in
the Developing Countries

(Estimates for 1970)

Aiea
(000 ha)

India
Philippines
Indonesia
Pakistan
South Vietnam
Burma
Ceylon
All Others

World Total

4,860
1,200
1,000
1,000

250
180
150

1,500

10,140

use of the new varieties and the improved practices that usually ac
company them, and assuming an on-the-farm value of U.S. $60 per
ton, rice farmers made U.S. $600 million more than if they were
still planting traditional var~eties.

The story for wheat is similar to that for rice, except that for
India and Pakistan it is even more dramatic.

The best estimates available of the area devoted to the Mexican
type wheats in 1970 in certain developing countries are given in Table
2.2.

Other than Mexico, where 95 per cent of the wheat area is devoted
to the high-yielding varieties, the revolution in wheat g:'owing during
the past 5 years has been confined largely to India and Pakistan.
However, with a total population of about 675 million people in the
Indian subcOlHinent, the early impact of the high-yielding varieties of
wheat and rice should by no means be ignored.

India and Pakistan together plant 21 million hectares of land
to wheat and 47 million hectal'es to rice. The only country that exceeds
India in total rice production is mainland China with an estimated
gO million metric tons of rice as compared with India'[; 58 million
tons. The next highest rice producer is Pakistan with an annual output
of about 20 million metric tons.

Much of the world's wheat is produced in Russia, the United
States, Canada, and Western Europe, but among the developing countries,
mainland China is the largest producer with an estimated output of
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30 million metric tons. In 1970 total wheat production in India and
Pakistan was estimated at 28 million metric tons.

Is it true, as some people say, that the Green Revolution, when
considered in terms of world agriculture, is insignificant? Progress
has been slight so far, based on world agriculture as 3. whole, but a
highly important change has occured during the past 5 years, based
on a radical redesigning of the world's two most important food crops,
and it has improved the well-being of millions of persons. Perhaps
it is more logical to use the progress already made in a few countries
as examples of what potentially lies ahead. Furthermore the analysts
of change should be confined to the developing countries where low
yielcs and overpopulation have brought about a shortage of food.

It is too early to make an accurate analysis of the economic
and social impact of the high-yielding varieties, but studies are now
under way in several countries that will give useful information.
Perhaps it is sufficient to say at present that the increased GNP of
India of more than U.S. $1 billion annually6 because of inc reased
wheat production cannot be considered as anything but good, even
though certain other adjustments need to be made. The fact that over
the decade of 1955-65, the Philippines imported an average of 183,000
metric tons of rice annually but has been essentially self-sufficient

TABLE 2.2

Land Area Devoted to the High- Yielding
Varieties of Wheat in 1970

Area
(000 ha)Country

-=----------------------------'-

India
Pakistan
Turkey
Afghanistan
Nepal
Other countries

6,100
3,200

800
150

75
400*

Total 10,725

*This is a rough estimate, but it is considered to be conserva
tive and would include Tunisia, Morocco, Algeria, Lebanon, Iran,
Syria, UAR, the Sudan, Tanzania, Kenya, Rhodesia, and South Africa,
where it is known that the new wheats are alrea"y being grown by
farmers.
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since is an indication of what other nations can do by making similar
efforts. In recent talks this contributor has had with government offi
cials in India, P2.kistan and the Philippine3, he finds that their primary
concern is not about the second generation problems, but how to main
tain the early momentum of the Green Revolution. None of the officials
indicated that the impact of the high-yielding varieties was anything
but beneficial.

F ACTORS AFFECTING THE ADOPTION OF NEW
VARIETIES AND THE ACCOMPANYING

TECHNOLOGY

The factors influencing the acceptance and spread of the new
varieties are many and it is difficult to be precise in assessing their
relative importance. However, there are several elements that were
present in India, Pakistan, and the Philippines that appeared to be
highly important ingredients of change.

The single most important element was that the new varieties
worked under a rather wide variety of conditions. If initial trials by
farmers had not been successful the whole program would have ground
to a halt. When Filipino farmers were asked why they changed to the
new varieties they would invarbbly reply, "Because yields were higher
and I made more money."

But before farmers could try the new varieties someone had to
make them aware that the new varieties existed. Each of the three
countries had a vigorous program of research and extension to demon
strate the superior performance of the new varieties, which could be
shown to governmental leaders and policy makers. Several experiments
conducted in many localities convinced administrators that a new era
in food grain productIon had arrived, and that funds invested in agricul
tural projects related to rice or wheat might payoff handsomely. In
each country adequate seed was available so that, within a year or two
from the first introduction, any farmer could l'se improved varieties
if he chose to do so.

The Philippines did not need to import seed because the new
rice varieties originated there. However, some of the more farsighted
Philippine rice growers realized that an opportunity had been created
for growing and selling pure seed of the improved varieties. They
formed the Philippine Seed Growers· Association and it is this organ
ization that has made it possible for the Philippines to supply over
10,000 metric tons of seed to other countries during the past 4 years
and to satisfy domestic demands as well.

The International Rice Research Institute considers it important
to have on hand, when a variety is named, no less than 50 tons of good
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seed, plus a small quantity of breeders or foundation seed which can
be provided to official producers of certified seed in the various
countries.

Between 1965 and 1967, India imported over 100 metric tons of
rice seed from Taiwan and the Philippines, and 18,000 metric tons of
wheat seed from Mexico. This took precious foreign exchange, but
the Indian Government not only backed the importation and multiplica
tion of the seed of improved varieties of rice and wheat, but it also
developed a vigorous program to increase the supply of fertilizer to
farmers. In 1967, West Pakistan imported 3,600 metric tons of IR8
rice seed from the Philippines and 42,000 tons of Mexican wheats.
East Pakistan purchased 1,800 tons of IR20 in early 1970. If rapid
progress is desired it seems quite clear that relatively massive
importation or multiplication of seed is essential.

In addition to ensuring that seed was available, each of the three
countries provided at least enough of the ingredients of the "techno
logical package" to get the new program off to a good start. None of
the elements was in an ideal state of supply, but never were they
absent or even generally lacking. The well-developed irrigation
systems of West Pakistan and of the wheat growing parts of India and
the young, fertile volcanic ash soils of the Philippines, plus a rather
abundant rainfall throughout mUch of the country, are the sort of
factors that helped forward the Green Revolution in the three countries.

Deserving special attention are the secondary effects of the
introduction of the new seeds on changing practices. The three princi
pal changes that have been noted in countries when: the high-yielding
varieties were readily adapted is that farmers used more fertilizer,
spent more time weeding theio:' crops, and invested considerably more
money in il'l'igation systems. In India and Pakistan small farmers
installed 74,000 tube wells, mostly between 1965 and 1969. The Indian
government put in another thousand, and private farmers purchased
200,000 pump sets, a large proportion of which replaced traditional
bullock, or hand-powered water lifting devices. 7

An obvious but impurtant element in the success of the wheat
and rice programs was that these crops were in deficit supply and
thus there was a steady market available. The governments, through
purchase at harvest time, have been able to exert reasonable control
over farm prices, so that at no time in any of the three countries did
farmers suffer from glutted markets and consequent low prices.
Naturally, the effectiveness of government purchases varied from
season to season and country to country depending on the supply of
funds for grain purchase, but generally the programs were successful.

Closely linked to the above factors, and often directly re8ponsible
for their presence, was the existence of a group of top government
officials who were convinced that quick and substantial gains were
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possible if the proper environment were created. Indian leaders such
as C. Subramaniam, and B. Sivaraman, Minister and Secretal'y of
Agriculture respectively, Dr. G. '.j. Chalam, an early leader of the
National Seeds Corporation, and several others, were indispensable
to the early success of the Green Revolution in India. Men of vision
and action such as Malik Khuda Bal<:hsh, and AmiI' Ahmed Khan of
Pakistan backed the seed purchases and other general policies that
got Pakistan's wheat and rice programs under way. Without the
support of President Ferdinand Marcos, and such leaders as Executive
Secretary Rafael Salas, and Secretary of Agriculture Fernando Lopez,
as well as the creation of a national coordinating agency to put the
rice program into action, the Philippine program would not have
succeeded.

Mention should also be made of the assistance of those working
for outside organizations who helped acquaint government agencies
with the potentials of the new breed of cereal grains. The Ford
Foundation's Haldore Hanson, working in Pakistan, Norman Borlaug
of the Rockefeller Foundation and Centro Internacional de Mejoramiento
de Maiz y Trigo, representatives of the International Rice Research
Institute and of the United States Agency for International Development
in all three countries, played important roles not only in stimulating
government action when needed but in providing foreign exchange to
pay for scientific experts, for necessary equipment, and in some cases
for the importation of new varieties of seed.

Another common ingredient in the three countries where signifi
cant progress has been made during the past 5 years is the presence
of a corps of trained people who are acquainted with the techniques of
getting top performance from the new high-yielding varieties. The
training program of the International Maize and Wheat Improvement
Center in Mexico was the source of most of the wheat technician~,

and the International Rice Research Institute in the Philippines has
trained a substantial group of both extension men and young scientists
from the principal rice growing countries of the world. Not only have
these people learned the principles of modern cereal grain production,
they have also trained many others in their own countries after their
return home.

The question of acceptance of high-yielding wheat and rice
strains can well be summarized by quoting from the report of a con
ference sponsored by The Rockefeller Foundation on agricultural
development held in Bellagio, Italy in 1970. On the matter of getting
farmers to adopt modern methods, the report stated:

The problem seems not to be the farmer. The foc us of
attention must be on the productive sureness of the prof
fered technological package, on its profitability, on the
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infrastructure of market and other rural services available
to the cultivator to support his decisions for progress and
in the national ethos for development.

POSSIBILITIES FOR INCREASING THE YIELD
POTENTIAL OF CROPS OTHER THAN

RICE AND WHEAT
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The morphological nature of the small cereal grain crops s:Jch
as rice, wheat, rye, barley, and oats, causes them to be rather easily
manipulated genetically so as to increase their yield potential. Also
in each of these crops a rather simply inherited genetic factor for
shortness of straw has been found and used in breeding programs.
[Although the story of rice and wheat has been given wide publicity
because of the relatively great importance of these food crops, sub
stantial progress has been made in creating short varieties of the
other small grains.1 8

Undoubtedly the yield potential of other crops can be increased
through breeding for improved plant type. But the progress probably
will not be as rapid or as dramatic as it was in rice and wheat. For
example, the sorghum plant has been shortened and thus made more
suitable for combine harvesting. However, there has been no decided
increase in yield potential associated with the decrease in plant height.
At present, the most promising way to increase the productivity of this
crop appears to be through increasing tillering capacity and raising
the ratio of grain to stalk and leaves.

Some recent work with maize indicates that decreasing stalk
length and making the leaves more upright will improve grain yield. 9
Considerably more work is needed, however, before this can be fully
evaluated. Studies by Musgrave and co-workers ,~t Cornell University
have been unable to show the arlvantage of upright leaves in maize.
More radical studies with maize have been proposed that would include
the development of a short, heavy tillering, small-eared plant suitable
for combine harvesting. Some scientists have proposed returning to
a maize plant with a complete flower rather than separate male and
female inflorescences, as in teosinte, one of the progenitors of
maize.(l7).*

*Although it is too early to evaluate the practical implications,
the writer was quite impressed with the variations in plant type that
Dr. K. O. Rachie has shown in his large collection of pidgeon peas
(Cajanus cajan) at Makerere University in Uganda. Some types were
tall and spindly; others were short and compact. Among the leguminous
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The concept of drastic changes in plant form is being extended
into the tree crops. At Michigan State University, for example, by
using a combination of dwarfing root stocks and chemical treatments,
extremely dwarfed, low, spreading, hedge-row type fruit orchards
are being developed. Several thousand trees can be accommodated on
1 acre of land. They bear fruit only 2 or 3 years after planting and
they can be readily harvested by machine. This "Lilliputian" culture
is still in the experimental stage but it is a good example of a possible
advance through attempting a radical departure from accepted practices.

Recent studies have shown that in soybeans,lO maize,l1 and rice,12
for example, there are sIgnificant differences in photosynthetic
efficiency among varieties or genetic lines. Although it has not yet
been shown that this characteristic can be translated into increased
crop yield, scientists think that it can. Plant breeders and plant
physiologists working together at several institutions are attempting
to use high photosynthetic efficiency to increase yield potential.

THE FUTURE OF AGRICULTURAL RESEARCH
AND ITS APPLICATION BY FARMERS

S. H. Wittwer13 has written an optimistic account of the potential
for improving both crops and animals. For example, he envisions
extensive use of growth regulators, herbicides, and other agricultural
che.nicals; he expects to see a great expansion in the practical use of
controlled-environment, crop-growing structures where carbon
dioxide, temperature and moisture can be rigidly controlled; he even
looks toward raising farm animals in temperature-controlled structures,
as cheaper power becomes available; and, of course, he foresees the
use of desalted sea water to irrigate the vast areas of desert land
adjoining the sea. Undoubtedly many of his predictions will come true
in the developed countries.

But it would seem safer to predict that in developing countries,
until general economic growth has caullht up with population growth,
only certain innovations will prove practical. Perhaps the big agricul
tural advances for tl1 : poor countries will be more in the improvement
of plant type, breeding insect- and disease-resistant crop varieties,
increasing genetically the protein content of crops already widely
grown, the development cf management systems and improved

food crops '.his one has a great potential for increased yield through
breedinp: d.nd selection for an improved plaut type that will mal<e more
effic ient use of solar energy and plant nutrients.
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varieties for the high-protein leguminous crops, reducing the relative
cost of fertilizer, developin(! systems of year- round cropping for the
tropics, developing irrigation systems, building roads from farms to
market, and of course improving marketing systems for agr!cultural
produce, including processing and storage facilities. Each one deserves
mention.

ImjJrovement of Plant Type

It has been stressed above that nothing has contributed more
to the increased yield potential of rice and wheat than drastically
(' hanging plant architecture. This change has allowed the plant to use
the natural resources of solar energy and soil nutrients more effi
ciently. It is likely to be a fruitful line of endeavor on other crops.
The potential for increased yield, however, may not prove to be as
great as it was for the small grain cE;.'eals, largely because the lIatural
plant type may not lend itself so readily to beneficial changes in canopy
structure.

Insect and Disease Re3istance

In all crops probably no line of research has more promise,
for increasing farmers' yields in the poor countries, than the develop
ment through breedir 5 of resistance to insects and diseases. Tal<e
rice for example. It bas now been shown that extremely high levels
of resistance to most of the major insects and diseases can be found.
To do so requires a screening of large collections of germ plasm
from around the world. Sc:reening of between 8 and 9 thousand rice
varieties at the International Rice Research Institute has led to the
identification of a few varieties that have strong resistance to the
brown planthopper, the green leafhopper, or the gall midge. Some
varieties that have rnedium resistance to the rice stem borers have
also been found. It still remains to be determined whether resistance
can be found to such insects as the army worm, the leaf rollers, and
the whorl maggot. Similarly, by exarnining the world collection of
rice varieties, sc ientists have found sources of strong natural resis
tance to most races of the rice blast disease, to bacterial leaf blight,
to bacterial leaf streak and to the tungro and grassy stunt virus
diseases.

Through breeding programs, these insect- and disease-resistant
varieties are being crossed with other varieties with improved plant
type and good grain quality. During the next 10 years a whole series
of improved rice varieties are likely to be created that will prove to
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be widely accepted by farmers because of the savings in the use of
pesticides. This sort of research pays high dividends with wheat as
well as rice. There is no reason to believe that it will not be just as
successful when applied to other major agricultural crops.

High Protein Varieties

The recent discovery of the mutant gene which marlcedly increases
the lysine ..:ontent of the protein in maize is widely known,14 and now
is being incorporated into the germ plasm of high-yielding maize
varieties. This promises to have far reaching beneficial effects on
both animal and human nutrition.

The creation of high-protein wheat has been achieved through
the introduction of "Atlas 66" germ plasm into a number of wheat
varieties .15

A high-yielding, high-protein variety of rice has yet to be
developed. The rather high negative correlation between yield and
protein content of grain in all cereals makes it difficult to combine
high-yield and high protein in the same variety. Also the strong
influence of nitrogen supply in the soil on protein content of the grain
makes it dIfficult to identify genetic high protein lines. Nevertheless
the problem merits a sustained research effort because so much rice
is consumed. An increased protein content of even 2 percentage
points would greatly enhance the well-being of millions of school
children and adults in the rice-eating countries, many of whom obtain
over 60 per cent of their protein from rice.

High Yielding Leg'umes

Although the feod legumes constitute a good source of high
quality protein for human nutrition, too few of them are being grown
in the tropics. In India and Pakistan, one concern of policymakers is
that as wheat growing became more popular the production of pulses
decreased, largely because the economic yields were teo low to com
pete with the new high-yielding wheat varieties. An intensive research
effort should be mounted to improve the varieties of dry beans
(Phaeseolus vulgaris), soybeans, chick peas, pidgeon peas, mung beans,
and cow peas for the tropics and subtropics. They must be more
resistant to insects and diseases, and have high yield potentials.
Systems of management, based on extensive research in the tropical
environment, should be developed, along with economic studies to
determine the levels of management that have a high pay-off.
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The cost of fertilizer in relation to v,eneral price levels has
decreased through the years and if governments will refrain from
placing import duties on fertilizer, and continue to encourage private
investment in fertilizer plants, undoubtedly the relative cost will
contin:'e to decrease. In the Philippines, the use of fertilizers (mostly
nigrogen) gives goo,~ returns when ::.pplied to the new high-yielding
rice varieties. This is true also for most economic crops in the
humid tropics where rainfall and leaching arE: high. To provide ferti
lizers to farmers in sufficient quantity at the righ~ time and at a
reasonable cost requires sensible government policy, however.

Year-Round Cropping

The humid tropics provide the world's best environment for
year-round food production. Where else is it possible get up to 24
metric tons per hectare annually from three crops of rice? Under no
natural environment in the temperate zone can a farmer grow a crop
of rice plus three crops of sorghum a year, or a crop of rice followecl
by soybeans, sweet corn, and sweet potatoes, all in 12 months. If
man is interested in growing food of higher nut,..itional value while at
the same time getting greater income per unit land area, he should
turn to muHiple cropping.1 6 Although the Chinese and other peoples
have been engaged in multiple croppii1g for some time, we need to
study the application of modern scier.~e to this system of farming.
More research is especially needed on suitable varieties of the various
crops and on their management and economics.

Irrigation Systems

The improvement of existing irrigation systems in the tropics
and the installation of new ones is probably the most r"'ofitable sim;;le
enterprise that man can engage in)? The traveler throughout monsoon
Asia during the dry season is impressed by much of the land that
lies idle for 4 to 6 months even though temperatures are favorable
for crop growth. Modern agronomy has removed the idea that soils
have to be "rested" between crops. Since 1962 tne International Rice
Research Institute has harvested 25 crops of rice from the same
piece of land and annual yields are still being maintained at about 21
metric tons per hectare per year.
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Roads

The need fOl' roads from farm to market is so obvious that it
needs no expansion here. One striking example of what a road can
do for an agricultural industry is the excellent highway connecting
Thailand IS maize growing area with the port of Bangkok. Althoue;h
the introduction of the Guatemala type corn was probably the most
essential factor in the sl1ccess of the maize progl'1.m in Thailand,
many consider the new highway to be a highly important ingredient
in the development of the industry.18

Marketing Systems

Improvement of marketing systems is essenUal to the success
of most agricultural enterprises in the developing countriel:i. Examples
of production wHhout adequate market development resulting in price
uncertainties and often massive failure can be fcund in e" Tery poor
country. In fact, it is the good keeping qllality and the steady demand
for the product that causes most rice and wheat farmers to continue
to grow these crops. Intensive market research is needed as new
crops and cropping systems are developed by the agronomists.

The establishment of processing and storage facilities seems
to follow an increase in ':.he production of '1 given crop. In the case of
rice in the Philippines, in the province of Laguna alone no less than
four entirely new rice milling, drying, and storage plants have been
erected since 1966. This appears to be almost entirely a response
to the increased supply of rice. The:-e is always a period of a year
or two before such a need is filled, but looking at India, Pakistan,
and the Philippines there has been a marked response to iilcreased
wheat and rice production in terms of better facilities for handling
the harvested crops. The improvements are still going on, of course,
and will lor a number of ;;ears to come.

If all the foregoing research and development objectives are
realized, as appears likely, what will happen to agricultural develop
ment in the poor countries?* This is more difficult to answer, and
one can make only rough predictions. This contributor tends to be
optimistic, in contrast to such writers as the Paddock brothers, who
have predicted widespread famine 4 years from now)9

Rice and wheat production will probably continue to increase
not only in India, Pakistan, and the Philippines but also in Ceylon,

*The predictions made from here to the end of the chapter are
entirely the contributor's.
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Malaysia, ThaHand, Indonesia, Laos, Cambodia, Burma, Vietnam, and
in Latin America and Atrica, and for wheat throughout the Middle
East, North Africa and parts of Latin America. Su!'pluse'3 of these
crops will not exist for long periods in any of these countries, unless
some miracle happens in the area of population control.

The central concern of the governments of the poor countries
w'll continue to be to prOVide increased quantities of food at :'ow cost.
This can come only through increased yield per unit area. Dr. Randolph
Barker, working with 155 rice farms in the Philippines has shown, for
example, that in the case of rice, farmers who shifted to the new
varieties t.ad net returns in 1969 that were 53 per cent h~gher than
those in 1966, without any change in size of farm.

Maintaining the momentum of the Green Pevolution will require
a sustained major effort on the part of the poor and the rich countries
alike. However, it would appear that the more ~ifficult problems are
those connected '}lith unemployment and low per ~apih incomes. It
is such factors that hold back progress in the poor countries. Adequate
food supplies alone do not necessarily relieve hunger, reminding us
of the late Norman 'Ihomas's vivid description of the situation in
America during the great depression of the early 1930s: "Bread lines
knee deep in wheat."

The- increase in food production may continue to keep pace with
population for perhaps two or tr.reE decades, but eventually it will be
a losing game, The fundamental issue of our times seem to be high
human fertility rates and all that the consequent ove~'population

engenders: hunger, unemployment, poverty, overcrowding in cities,
and pollution 0: :til' and wate:,·. These issues must be faced squarely
and quickly while there is still time to act. The solutions will require
intelligent and dedicated lAadershif) by governments. educators am:!
religious leaders, and, of course, most importantly, the solid coopera
tion of the general public. Such indulgences as bigotry, superstition,
and even me~E: parochialism are too costly to human progress to be
allowed a place in mankind1s scheme, They must be supplanted by
liberal, yet realistic, unselfish thinking, unswervingly directed toward
the well-being of mankind.
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CHAPTER

FOOD NEEDS

AND THE EFFECT!VE

DEMAND FOR FOOD
Joseph W. Willet

INCOME, DEMAND rOR FOOD,
AND NUTRITION

For people who have moved from a subsistence to a money
economy, income becomes an important factor affecting diets and
nutrition. Although social welfare programs to feed especially dis
advantaged groups make important contributions to ~he nutrition of
those groups, it is market demand that, together with supply conditions,
largely determines what food is produced and how it is distributed.
With rising incomes, people consume more food and particularly higher
quality and more expensive foods, which require greater agricultural
resources for their production.

Many studies have shown that as per capita incomes rise con
sumers spend more on food. This response of consumers is measured
by the income elasticity of demand for food, which indicates the relation
between the percentage increase in expenditures on food and the per
centage increase in per capita income. For example, if the income
elasticity of demand for food is 0.6, this indicates that for a 10 percent
increase in real income per capita, expenditures on food per capita
increase 6 percent.

Economists have devoted considerable attention to measuring
income elasticities of demand for food, yet the difficulties are such
that reliable measures are still ve"y limited. 1 It is generally agreed
that the income elasticity of demand for foods changes greatly as the
level of income changes, but there is a considerable degree of

This chapter is the personal responsibility of the contributor
and is not an official statement of the U.S. Department of Agriculture.
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uncertainty as to the magnitude of the elasticities and how rapidly
they change. Particular difficulties in developing such measures,
especially in poor countries, are lack of data on the quality of food
and the non-market nature of subsistence agriculture, The latter
makes it difficult to conceptualize and to measurp bath levels of income
and the cost of food.

Most studies of the relations between per capita incomes and
food consumption have measured food by monetary value. Although
studies of demand for food show that there is a considerable correlation
between per capita income and the value of expenditures on food, there
is little relation between income per capita and food as measured by
weight or volume. The main way in which the value of food consumed
increases is through changes in th0 number of different foods consumed
and substitution of higher unit-value foods for lower value ones. Even
more important is the increase in expenditures on the services related
to marketing and processing foods as incomes increase.

A progressive increase in income per person generally results
in increased consumption of sueh foods as meats, dairy products, fruits,
vegetables, and sugar. Since moc\. of these foods are nutritionally
desirable, an improved diet is to some extent selected spontaI~eously

hy consumers as income rises. This, of course, does not guarantee
that increased incomes will produce an adequate diet. The United
States has found that many people with quite adequate incomes do not
in fact eat healthful diets. In many cases they overeat.

There has been little work done on analyzing the relation of
income per capita and the nutritional value of food consumed. The
work that h3S been done has been mostly of a very broad and general
nature, classifying groups of people according to average incomes
and comparing some of the basic nutritive values of their average
ciiets.

The United Nations Food and Agricultural Organization (F AO)
did such a study in its Indicative World Plan.2 Countries were listed
in order accarcling to average income (Gross Domestic Product per
capita) and national average diets (from food balances) were analyzed
to obtain estimates of calories supplied by fats and oils, carbohydrates,
and proteins (a'1imal and vegetable). It was found that the proportion
of calories supplied by fats rises steeply with per capita incomE;.
From a levet of 15 percent of total calories in those countries with
per capita incomes of $100 it rises to about 30 pl~rcent with incomes
of $60G and to about 40 percent where incomes reach $2,600. However,
this increase is the resultant oi several changes: a rapid rise in con
sumption of seoarated fats (oils, butter, margarine, shortenings and
lards) and of meat, milk and fish; but a reduction in the consumption
of unseparated vegetable fats and oils (in cereals, nuts and oilseeds).3
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Th€ proport~on of the total calories supplied by carbohydrates
decreases as per capita incomes rise, declining from 75 percent in
those countries with per capita incomes of $100 to 60 percent with
incomes of $600 and 50 percent with incomes of $2,600. In this change
also there are opposirg forces: the calories supplied by cereals, roots,
tubers. plantains and pulses decline, but the calories supplied by sugar
rise.

In this analysis the proportion of calories supplied by total protein
does not change with income. However, the proportion of calories sup
plied by animal protein, which is 11sually much more expensive than
vegetable protein, rises from about 2 percent with incomes at $100 to
more than 8 pe:-cent when incomes reach $2,600. At the same time
the proportion of calories supplied by vegetable proteins diminishes
from 8 percent at the low income to 2 percent at the high.

F AO provides an analysis (from food balances) of the shift in
the average national diet in Italy over a period of 15 years in which
rapid economic development took place. These shifts showed a similar
pattern to the analysis of countries at different income levels. With
increasing incomes, the fat/calorie ratio increased, the carbohydrate/
calorie ratio decreased, the protein/calorie ratio remained steady,
the animal protein/calorie ratio ircreased and the vegetable protein/
calorie ratio decreased.4

F AO's study concluded that "income is not the causal variable
in the calorie/protein balance, which depends primarily on the nature
of the dietary staples and hence on the ecological and cultural conditions
governing dietary choices." However, when diets in which animal
protein is important are compared to diets based on cereals and to
diets heavily dependent upon roots and tubers, the protein content of
the former tend to be Kreater, and the quality of the protein superior. 5

While in general increased consumption of animal protein pro
vides a qualitative improvement in the diet, it is now recognized that
appropriate combinations of fish and vegetable protein can also provide
an adequate balance of amino acids. Pulses can be very helpful in
providing a better combination of protein at much lower cost than
animal products. Protein from beef may cost thirty times as much
as protein from soybeans.6 Good nutrition can be obtained by a very
wide variety of combinations of foods, with consequent great spread in
cost. For example, the U.S. Department of Agriculture computes the
costs of a number of different f00d plans, all of which will provide
adequate nutrition as now understood and consistent with food patterns
generally acceptable in the United States. Yet, the cost of the "liberal"
or more expensive plan is about 50 percent more than that of "low-cost"
plan and is about double that of an "economy" plan which is designed
"for emergency use when funds are very limited." 7
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The shift from subsistence to a money economy and rising
incomes permit a variety in the diet and an improvement in the protein
intake. However, this improvement occurs very slowly, both because
income increases come slowly in developing countries and also because
as incomes increase there is a rising demand for sugar, fats and oils,
which do not provide protein. Also economic growth does not benefit
everyone equally. Many people are by-passed and their incomes may
fail to rise or even decline, while average incomes increase.8 There
may then be competition in demard, with those whose incomes have
risen bidding grain away from thl poor for use as livestock feed. 9

The breeding of staple cre ,; with better nutritional qualities
shows promise as a way of imprc ling diets more rapidly in the poor
countries. There is reason to hope that within the next decade substan
tial progress will be made in this direction. 1O Fortification of basic
foods by adding missing elements and special feeding programs for
groups such as school children and pregnant women can also help to
overcome the income constraints to improved nutrition.

RECENT CHANGES IN FOOD PRODUCTION
AND TRADE

A few yell'S ago there was widespread concern over whether
production of food in the less developed countries could keep up with
the growth of population. In 1966, a number of commentators said
that food production was losing in a race wiLh population. (See Chapter
1.) While measures of the production of food do not directly provide
info] mation about food consumption, they do provide information about
thE' most important part of consumption in most countries. Although
imports and exports oi food are important in the foreign trade of some
countries, in 1'10St less developed countries they involve only a small
proportion of the tot?.! food available.

The Economic Research Service of the United States Department
of Agriculture (USDA) has prepared indices of agricultural production
and indices of food production for approximately 100 countries, cover
ing production for the calendar years 1954 to date. For many of these
countries, the indices reach back to 1950. These indices are prepared
by weighting production of agricultural products by prices. All major
cash crops and subsistence crops are included if current estimates of
their production are obtainable. Outputs of livestock products are
included to the extent permitted by the data. The indices of food
production differ from the indices of agricultural production by the
exclusion of inedible commodities and of coffee, tea, and spices. The
latl. are excluded because they are insignificant sources of food
energy.
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When divided by indices of population, these indices provide
measures of the growth of food production per capita and thus directly
indicate a major aspect of the food situation. Over the period 1954
1970 there has been an upward trend in the per capita production of
food in all regions of the world with the exception of Africa. In the
group of developed countries as a whole production of food per capita
increased about 1.5 percent annually, while in the less developed
countries it increased at the much slower rate of about 0.333 percent
annually. This general picture is consistent with such data as is
available for even longer term periods.!1 For the world as a whole,
and even for the poor countries as a group, the production of food per
capita has increased. The main element in the difference between the
performance of the developed and the less developed couutries has
been the faster growt:l of population in the latter.

Population growth is the main factor in t'ae growth of demand
in the poor countries, because income per capita grows only slowly.
It seems that there is a strong tendency for production of food to
increase about as rapidly as the growth of demand, and there are
reasons to think that this is to be expected as the usual long run
pattern of food production in most countries. Thus, the normal pattern
may be that per capita production of food will increase slowly as per
capita incomes rise. Exceptions to this pattern could, of course,
arise from changes in trade, but for most developing countries trade
in food has only a minor effect on overall food availability.

The reason for expecting the growth of demand to largely deter
mine the growth of food production is that the supply of food in the long
run tends to be quite" elastic." That is, it seems to be the case that
more can be produced as time goes on with little or no increas2 in the
cost per unit of production. The underlying reason appears to be that
technological developments have increased productivity at least as
fast as limitations of resources (especially land) bring about decreased
productivity to new inputs. It appears that the supply of food tends to
become more elastic as development proceeds. The reasons for this
are:

(1) The use of manufactured inputs is becoming more important
in agriculture, and their long run supply is very elastic.

(2) In most countries the supply of labor, especially in terms
of hours or effort available, is very elastic because of the large
reservoir of unemployed and underemployed labor in rural areas.

(3) In response to political pressures, modern governments
tend to take action to make the supply of food more elastic (by inputs
into institutions, technology, credit, price programs, extension, etc.).

On the other hand, if production grows much faster than demand,
prices will decline substantially because of the nature of demand for
food. This not only has an economic effect discouraging further
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increases, but thruugh the political mechanism generates gover"'meJ)~

programs to control supply or control prices.
In a period of 15 years it is not to be expected that these forces

would be so universal and so strong as to provide everywhere and in
each year a measurable increase of per capita food production. Yet,
an examination of the USDA's Economic Research Services (ERS)
indices of per capita food production for countries indicates that the
pattern is quite widespread.

As indicated above, indices of food production per capita for
about 100 countries over a 15 year period are available. Leaving
out the communist countries (because of various data and conceptual
problems), nearly half of the countries (with more than half the world's
population) show a strong upward trend in per capita production. About
a fifth of the countries (with two-fifths of the world's population) show
a less strong increase, with food production in some just about keeping
even with growth of population. However, a number of these latter
countries are those in which per capita incomes are increasing very
slowly, if at all. In about a third of the countries (with about '7 percent
of the world's population) there has been a fairly strong downward
trend in per capita production. However, a number of these latter
are countries with a very low level of development or countries where
civil disturbances or maladministration have had important disturbing
effects on economic development and agriculture.

There are many problems in drawing conclusions from such
data. Much of the data is of doubtful reliability and, of course, in a
number of countries there are great fluctuations in the production of
food from year ,0 year because of the effects of weather and pests.
Yet it seems clear that the pattern of nations' increasing production
of food per capita has been much 1T.0re com man than the opposite.

The serious concern a few years ago about the food situation of
the less developed countries came not only from examination of their
food production record, but also from an examination of patterns of
world grain trade. It appears that a number of less developed countries
were becoming increasingly dependent on external sources of food,
especially grains. Thus, it was feared that they were losing the
capacity to feed themselves, with serious implications not only for
nutrition but also for trade and aid policies. The net grain imports
of the less developed countries (LDCs), excluding those that export
grain, rose from an average of about 21 million tons in 1959-61 to
29 mP~ion tons in 1964-65,12 However, in the last several years the
Green Revolution has halted and even reversed the growth of these
imports in some countries. Between 1967 and 1969 the less developed
importers still had net grain imports of less than 30 million tons.
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OUTLOOK

Th", ERS recently completed an analysis of world agricultural
commodity markets with projections to 1980.13 The projections indi
cate that growth in world grain production is likely to exceed the
growth in demand, with consequent declining prices, unless the major
exporters stabilize prices by programs to limit production and
marketing. The projections of demand take into account expected
population growth, per capita income growth, income elasticities, and
price effects. The analysis indicates that the outlook for exporters of
rice is poor, largely because the effects of the Green Revolution will
result in a lower import demand, especially in those LDCs that in the
past have been markets for substantial imports of rice. Exports p"os
peets are only fair for wheat although there could be substantial
demand for wheat in the LDCs if concessional terms of trade are
available. Demand prospects for coarse grain exports are good
because the demand in the deve loped countries is expected to be strong.
If the LDCs were given concescional terms of trade and if they could
rapidly expand their livestock industry, then import demand in the
LDCs could increase shl:l.rply.

The ERS analysis was aimed especially at determining the
prospects for the demand for the agricultural exports of the less
developed countries. The study concludes that much of the increase
in production of grains in the LDCs will be absorbed by their domestic
consumption. Per capita consumption of grains in the LDCs is expected
to improve.

Major social, economic, and political problems may develop in
some less developed countries unless opportunities are found for
productive use of the increasing labor force. Urban employment is
unlikely to expand rapidly enough to prevent the agricultural labor
force from growing rapidly in many of these countries. (See Chapter
1.) Yet in many areas agricultural labor is already underemployed
during much of the year.

The relatively slow growth of demand, and the inelastic demand
for food, especially grains, appear to be more of a limitation on growth
of production than are limitations of technology or resources. Thus,
in the next decade there may be strong downward pressures on prices
of grain, with consequent limitations on economic benefits from
increased production from the Green Revolution. The demand for
labor depends partly on the demand for the products and services to
which labo:!' contributes. The faster the growth of demand for products
-which depends upon the effect on demand of income and growth of
population-the faster will be the growth of demand for the services
of labor. WhilE. the new technologies and increased productivity of
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the Green Revolution are having some very beneficial effects, it seems
unlikely that they will increase the total demand for labor to produce
the particular products (wheat and rice) most directly involved. The
limits that the slow growt" of domestic demand for food places on the
labor absorhini!; capacity of agriculture make the possibilities of
substituting for imports and exporting more important. Thus, the
poor prospects for some of these exports are highly significant.

This does not mean that technological improvements, such as
those involved in the Green Revolution, are not desirable. Such improve
ments are essential if agricultural productivity is to be increased and
contribute fully to overall development. They will permit land and
labor to be released for other uses. The special problem of the less
developed countries is to ensure that these released resources are
productively used. For more labor to be used in agriculture, diversi
fication of production will be required with more emphasis placed on
those products for which ciemand will grow more rapidly.14

If incomes should grow more rapidly in the less developed coun
tries, there could be a relatively fast rise in demand for fruits and
livestock products. The income elasticity of demand for these products
greatly exceeds that of grains for direct consumption.1 5 If the cost
of production of thase products could be lowered, the quantities
demanded could grow rapidly. Increased consumption of fruits and
livestock products would contribute to improved diets. The output of
fruits probably can grow rapidly in the LDCs, but the prospects for
expanding output of livestock products to meet expanding demand are
less favorable. One limitation to the rapid expansion of output of
livestock products is the long reproductive cycle of ruminants, whose
meat and milk at present supply a large part of the protein of animal
origin. Thus it may be very important to put special emphasis on
the faster i;rowth of production of eggs, poultry, and pork. Increased
production of these products would increase the demand for feed grains
and lessen the downward pressures on grain prices, which in turn
would increase the demand for labor in producing such grains.
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CHAPTER

FERTILITY PP.TTERNS

AND THE

GREEN REVOLUTION
Warren C. Robinson

INTRODUCTION

The interrelated series of changes in agricuaural techniques
and practices that have come to be called the Green Revolution have
been widely discussed and analyzed. The hope arises that these
changes constitute an "Asian Agricultural Revoluti.on" which like the
agricultural revolution in the West will be followed by an Industrial
Revolution and an "escape trajectory" of cumulative economic and
social development. But these changes and these possibilities are
all occurring in the shadow of the ever-present spectre of rapid
population growth. The pessimists maintain that even large initial
increases in agricultural output must eventually taper off and will,
in any case, quickly vanish under the pressure of a 2 to 3 percent
population growth rate. On the othc' hand, if the increased agricultural
output does give the developing nations a "breathing spell," perhaps
there will be time for results to be realized from the growing emphasis
on population control and family planning in these nations. Some well
informed observers are cautiously optimistic.!

CURRENT WORLD POPULATION GROWTH

The present population of the world is thought to be slightly in
exeess of 3.5 billion and to be increasing at an annual rate of about
2 percent. These estimates are very rough because surprisingly little
is known with certainty about population in the developing are&s of
Asia, Africa and Latin America. 2

The sources of demographic data include the following: (a)
registration systems under which births, deaths, and other vital

53
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evmts are recorded as they occur; (b) pedodic censuses in which
population size and also characteristics are recorded at a point in
time; (c) sample surveys and/or pilot registration areas which
produce estimates of what a national census and/or registration
system would reveal or which at least permit some inferences to
be drawn; (d) so-called "model" populations WhiCh summarize the
experience of many populations for which historical evidence is
available and from which estimates of the growth rate or the vital
rates of the unknown population can be made, given one or two of its
parameters. The dpveloped world typically can draw upon both
i'egistration systems and regular, reliable censuses ~U1d, indeed, both
sources are needed if the flow of annual births and deaths and the
stocl< of the base population are to be known accurately. Full-blown
registration systems are ope1'ative in areas covering only about 29
percent of the popuJati.on of the world and, in terms of major regions,
the following estimate of the percem of the populations covered by
vital registration was made in 1965: 3

Africa 3
Asia 9
Latin America 44
Oceania 78
Europe 100
North America 100

A recent census of population is available in areas covering some 70
percent of the total population of the world but if we insist upon having
age and sex breakdowns of the total then the figure falls to under 6(1
percent. Using a variety of analytical techniques, age and sex distri
bution from a census can also be made to yield a considerable amowlt
of information on probable fertility and mortality patterns of the
pop'Jl ati on.. Also, estimates of the vital rates for the nearly 40 percent
of world population not covered by either registration or 3. census
enumeration are often attempted on the basis of sample surveyor the
"model" population approac!l or some c~ mbination of the two. Thus,
estimates of birth, death, and growth rates do exist even for most
African populations, the region with the greatest absolute statistical
deficiency. It must be understood clearly, however, that such "analyt
ical estirr.ates" are subject to a wide margin of error, as indeed are
the censuses and even regjstrations undertaken in rural, illiterate
and poverty stricken developing nation.::>.

In any case, given all these limitations, the best estimates of
world population size, vital rates, and growth rates are shown in table
4.1. Grouping the regivfis sl.own inte' developed and less developed,
we find that about one-fourth of the 1.970 total lies in the developed
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TABLE 4.1

Population and Vital Ratl's of the
World, by Major Regions, 1970

~J!id-1970

Population Birth Death Annual
(in millions) Rate Rate Growth Rate

Africa 344 47.0 20.0 2.6
Asia 2,056 38.0 15.0 2.3
Latin America 283 38.0 9.0 2.9
Ocearlia 19 25.0 10.0 2.0
Europe 462 18.0 10.0 0.8
North America 228 18.0 9.0 1.1
U.S.S.R. 243 17.9 7.7 1.0

World 3,632 34.0 14.0 2.0

Source: 1970 World Population Data Sheet, Population Reference
Bureau, Inc., Washington, D. C., April 1970.

nations and that these populations display a birth rate of about 19.0
percent thousand and a death rate of about 9.0, for an oycrall average
annual growth rate of 1.0 percent. The populations of the underdevel
oped world, on the other hand, comprise some three-fourths of the
total and are growing at an annual average rate ')f 2.5 percent, being
the resultant of a birth rate. of 41.0 and a death rate Df 16.0. A
conservative pl:'ojection (assuming modest decreases in both fertility
and mortality) to the yeaI' 1985 yields a total world population of
just under :5 billion persons.

Some of the other demographic and socio-ecOllOmic character
istics of thf' present world population situation are worth noting in
pac.;,111g. For the less developed regions overall expectation Of life
at birth in 1970 was about 52 compared with about 70 lor the developed
regions. Thus, the less developed regions clearly have a considerable
poterltial for further growth built into their present hi.gh mortality
rates. Were they to reach mo:-tality patterns equal to those of the
0' veloped world, with no change in fertility, th.eir growth rates would
I,crease by a third. The effect of high fertility also shows itself in
rr,e age distributions of the two groups of populations. Some 40 percent
of the populations in the undeveloped world are below 15 years of age,
while in the developed regions it is only about 28 percent. Thus, the
"dependency burden," the number of non-producers per producer, is
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great.er in the lesB developed regIons and, even if fertility should
decline modestly, will remain so because of the increase in the older
age groups as mortality continues to fall. The persistence of high
infant mortality rated-lOO + per 1,000 live bjrths are typical in
underdevelored areas-also makes for further potential growth since
as this type of mortality falls it will have the same demagraphic
impact as a rise in fertility, off -settlng to some extent any decreases
in fertility that may occur.

THE ECONOMIC COST OF HIGH FERTILITY

A substantial literature has grown up in recent years centering
around the economic "cost" of high fertility to the developing nations,
generally viewed as the depressing effect exerted by higher rather
than lower fertility rates on future levels of per capita income. High
fertility will always have such a depressing effect unless it can be
shown that: (a) the nation involved is experiencing increasing returns
in production am' can raise average outpu~ per worker by addinglnore
workers; (b) the fact of population growth Ese:f \'Jill cause techmLogical
change, shifting upwards radically the :cture economic potential of
the nation; (c) neither the level nor the allocation of total savings is
affected by population size or growth rate. While some cases can
perhaps be found th~', meet these criteria, they would seem to be
exceptions in the developing world. Demeny, Enke, and others hale
shown that the potential benefit per birth prevented (or cost per birth
lIot prevented) is equal for the typical deve10ping ~ountry to tWG to
three times per ~apjJa income. 4

Most of these estimates of the cosh~ of high fertility are derived
from macroeconomic models of the entire economy and fail to malce
the important distinction between the "costs" to the procreating copples
themselves verSllS the "extel'nalities," or C0Sts to society at large.
Thus, the net cost to society of a marginal birth may be high measured
in terms of future requirements for education, health, capital equip
ment, and foodstuffs, but the immediate out-of-pocket cOdtS to the
family unit involved may be nil. And if we assign any value, either
as a consumption good Gr as a productive asset, to the child, then
there may actually be a net ben~fit to the family fram even a ;'igh
parity birth. This point will be developed at some lenbth later on
but it should be noted that the standard literature very often loses
sigh 1f this distinction between micro- and macroeconomics and
inter 12,_ ',ed versus external costs.
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THE WESTERN DEMOGRAPHIC TRANSITION

57

It is important to see the recent expansion of population in the
developing nations in proper context, as only the latest phase in the
world wide population explosion. John Durand has summed this up
very well: 5

Mankind is undergoing an extraordinary expansion of
numbers, unparalleled in history, which began in the
eighteenth century and which has gathered increasing
momentum since the beginning of the present century.
The increase of the earth's human population during the
last two hundred years has been three times greater than
the cumulated growth during all the previous millennia
of man's existence on the planet, and it appears likely
that a still greater in,~rease may be in store for the
future, before a position of numerical stability is reached.
The speeding up of population growth has been brought
about by a great improvement in the conditions of mortality,
which has enhanced the biological power of multiplication
of the species. This has been partly offset in the economi
cally more developed countries by restraint of reproduction,
but reprod"J.ction rates remain undiminished in most of the
less developed countries. The latter countries contain the
major share of world population and are receiving an even
larger share of the current increase resulting from the
excess of births over d~aths throughout the world. The
crux of the world population problem is in the association
of persistent poverty and technological retardation with
unremitting rapid growth of numbers in the less developed
countries.

Durand is also the source for the following table indicative of
the general historical trend in world population:

1750
1800
1850
1900
1950
1965

World Population
~Millions)

791
978

1,262
1,650
2,515
3,281

1750-1800
1800-1850
1850-1900
1900-1950
1950-1965

Annual Average
Growth Rate

0.4
0.5
0.5
0.8
1.8
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A somewhat deeper look into the regional breakdown of these
world aggregates indicates that some interesting changes have been
occurring even while the overall trend has been uniformly upwards.
In the early modern period of growth, 1850-1900, Africa, Asia, and
Latin America were not growing in population to speak of, while the
nations of today's developed world grew at an annual average rate of
1.0 percent or better. During the period 1900-1950 the two regions
grew at about the same rate and by the beginning of the post-World
War II period the developed nations were growing at rates well below
those of the developing world. (The pustwar rise in fertility in most
Western countries-the so-called "baby boom"-can now be seen in
retrospect as a relatively minor deviation from the long term declining
trend in fertility.) Of total growth in the period 1850-1900 only 44
percent occurred in the underdeveloped areas. By 1900-1950 the
figure rose to about 70 percent, and future projections put the figure
at over 80 percent. Thus, while it is generally accepted that the
present high rates of population growth in the developing world are
at odds with the goal of rapid economic growth, the histOl.ical picture
suggests that rapid economic development and rapid population growth
went hand in hand in Europe. Simon Kuznets has summed up this
evidence as follows: 6

From 1750 to the 1920's and 1930's, the rate of population
growth was distinctly higher in those areas that we now
consider economically developed than in the rest of the
world. The area of European settlemant, perh?ps ex
cluding Latin America, can be roughly identified as the
main area of development; it excludes only Japan among
the industrialized countries and includes only relatively
small (proportionately) population groups that are not
fully developed (in Southern and Eastern Europe and in
Oceania). From 1750 to 1920 the rate of population
growth in this devp.loped part of the world, which ac
counted for 21 percent of world population in 1750 and
for 34 percent in 1920, was distinctly above that in the
rest of the world. It was only after 1920, and particu
larly after 1930 that the rate of growth of population in
the less developed areas exceeded that in the developed
areas. Sinl::' the rates of growth of per capita income in
the developed areas from 1750 to 1920 far exceeded those
in the rest of the world, there was, until the 1920' s, a
positive association between population increase and the
increase in per capita (and, of course, total) product.

To be sure, this is a crude association limited to
the broad dichotomy between developed countries and
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the rest of the world. It does not hold for individual coun
tries within the developed group: France and Sweden, for
example, with moderate rates of population growth had
rates of growth in per capita product that compared favor
ably with others; and Australia, Canada, and even the
United States, with high rates of population growth had
rates of increase in per capita product that, while sub
stantial, were not among the highest.

And it would be easy to list a number of countries
in Latin America, Eastern Europe, and Asia, with high
rates of population growth and little or no increase in
per capita income. Nor does the association hold over
time in the course of modern economic growth in a single
country. To be sure, if such gr.owth begins in an old
country (rather than a young and empty country, usually
overseas) it often follows or is accompanied by an ac
celeration in the rate of growth of population; and in that
sense there is for a while a positive association between
the rate of population increase and that in increase in per
ca.pita product. ...

Despite these qualifications it is important that
through most of the long periO'J of modern economic
growth, the areas of the world that became developed
were also the areas in which the rate of population in
crease was high, compared with that in the rest of the
world and with the rate in these developed areas bC)fore
the initiation of economic moderl'ization.
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The demographic movement in European populations has thus
been from low to high to low growth over the course of about two
hundred years. This experience has been referred to as the "vital
revolution" or more commonly, the "demographic transition." This
transition is summed up by Ansley J. Coale and Edgar M. Hoover as
follows: 7

The agrarian low-income economy is characterized by
high birth and death rates-the birth rates relatively stable,
and the death rates fluctuating in response to varying for
tunes. Then as the economy changes its form to a more
interdependent. and specialized market-dominated econ
omy, the average death rate declines. It continues to de
cline under the impact of better organization and improv
ing medical knowledge and care. Somewhat later the birth
rate begins to fall. The two rates pursue a more or less
parallel downward course with the decline in the birth
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rate lagging behind. Finally, as further reductions in the
death rate become harder to attain, the birth rate again
approaches equality with the death rate and a more gradual
rate of growth is reestablished, with, however, low rislcs
of mortality and small families as the typical pattern.
Mortality rates are now relatively stable from year to
year and birth rates-now responsive to voluntary decisions
rather than to deeply imbedded customs -may fluctuate
from year to year. This short description fits the expe
rience of most countries whose economies have under-
gone the kind of reorganization we have been calling eco
nomic development.

The theory of the demographic transition has been
summarized here because it is the theory which seems
to be the best available to describe the expected course
of events in the low-income areas of the world today if
their economies are developed. Shall we not expect that
economic development in the contemporary low-income
areas will bring with it a decline in death rates followed
by a decline in birth r"tes, and will produce over an
interim period an acceleration of population growth?

Thus, transition theory is a completely empirical proposition
based on the historical experience of a handful of northern and
Western European nations. The implicit assumption is that there
exists some natural tep.dency for populations to go through a cycle
of low to high to low population growth as they experience the basic
restructuring of their economic and social institutions. Declining
death rates indicate that a nation has entered the first phase of the
transition; declining birth rates, or even evidence of appreciable
fertility differentials among social and economic classes, are evidence
of the arrival of the second phase; when both birth and death rates
are low and approaching some rough kind of balance, the nation is
entering the third phase. Bogue computes, on this kind of basis, an
index of what percentage of the world f s population has completed its
"transition." Asia and Latin America have clearly entered the first
phase and are confronted ,dth rapidly falling death rates and COll

sequently rapidly rising populations. Africa is only just now entering
this phase and has its greatest growth potential some years ahead of
it. In some North Asian countries-Korea, Japan, Taiwan-fertility
has also fallen, suggesting that the second phase has been reached.

The heart of the theory of the demographic transition is based
on the idea of rational economic-demographic man. Leighton Van
Nort has summed this up well: 8
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Our proposed formulation can be put very simply and
crudely as follows: the transition from "high" to "low"
levels of fertility represents, in first approximation, a
transition from a biological model of fertility to an eco
nomic model of fertility. By a biological model of fer
tility we mean the ideal-type situation in which le"els
of fertility are determined by the more or less direct
operation of biological factor.s, conditioned by a se~ of
social and psychological factors specific to a preindus
trial society. By an economic model of fertility we mean
the ideal-type situation in which levels of fertility are
determined by decisions based on the rational allocation
of resources among competing wants of the type normally
denoted economic, conditioned by a set of social and psy
chological factors specific to a modern industrial society.
The transition in fertility represents, in terms of this
particular formulation, the gradual limiting of biological
determinants of fertility by a process of rational decision
making.

61

This implicitly economic picture of the transition process is
characteristic of nearly all writings on the subject. However, it has
been the sociological or the psychological interpretations that have
usually been dtressed. In fact, it is perfectly possible to show that
the low to high to low population growth trends result from a very
simple cost-benefit maximizing model of the microeconomic decision
making unit. The rest of tins chapter will elucidate such a model,
explaining the observed demographic trends in the Western transition
and also predicting the future of the developing nations.

AN ECONOMIC THEORY OF FAMILY FORMATION

The conventional economic theory of consumer behavior is
familiar to even casual students of economics. The consumer is
viewed as pursuing a maximization of his total satisfaction, given
a range of goods from which to choose, their relative prices, and his
own tastes and income. This apparatus can be adapted so that children
are introduced as a special kind of "goods" generating both consumer
satisfaction directly and having some investment-like characteristics
as well. There are costs connected with acquiring and maintaining
these assets, and the satisfactions and returns from various possible
quantities can be balanced off against the costs. Harvey Leibenstein,
in his classic Economic Backwardness and Economic Growth, first
published in 1957, noted the several types of "utility" that a birth
might generate for parents: 9
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The types of utility are: (1) the utility to be derived from
the child as a consumption good, namely, as a source of
personal pleasure to the parents; (2) the utility to be
derived from the child as a productive agent, that is, at
some point the child may be expected to enter the labor
force and contribute to family income; and (3) the utility
derived from the prospective child as a potential source
of security, either in old age or otherwise.

Leibenstein also touched on the question of the costs of children
to the family, as follows: "The conventional costs of child maintenance
increase as per capita income increases. The style in which a child
is maintained depends on the position and income of the parents;
therefore, we expect such costs to rise as incomes rise. The indirect
cos~s are likely to behave in a similar manner."10 By indirect costs
he makes clear elsewhere that he has in mind among other things the
opportunity cost; that is, the decrease in family income due to a
reallocation of some part of the total potential time and effort available
to the household away from gainful economic activity dUA to childbearing
and childrearing. Thus, the consumer arrives at some kind of optimum.
This decision-making process proceeds in the light of the relative
costs and returns from other types of purchases that compete with
the acquisition of children.

Put thus bluntly, the model may evoke either a snicker at its
naivete or outrage at the cold, unfeeling mind that could suggest that
children somehow compete in the minds of their parents with a new
car or a bigger house. Yet neither of these criticisms is well founded.
To begin with, the model is obviously restricted in its applicability
to couples who do plan their families-who have some fairly clear
idea of how many children they want and who then employ whatever
technology is available to reach that number. Thus, persons who do
not practice any kind of meaningful contraception either because of
religious belief or because of ignorance or indifference are not
included in this model since they are not truly "planners." However,
most people in the developed nations ar'.l "planners" even if they are
not 100 percent effective in reaching their goal and even if the goal
itself is a shifting one through time. There is evidence that many
couples in the developing nations also have far fewer children than
they are biologically capable of having, and there is thus reason to
believe that some planning occurs there too.

The second criticism suggested above can be answered in the
same terms. While the desire for offspring is clearly widespread
and powerful, the fact that planning of families does occur suggests
that a rational balancing of children against other sources of satis
faction also occurs. In nearly all cultures couples undertake to have
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fewer children than nature might otherwise provide, suggesting thai
there are allier goals competitive with the desire for parenthood.

Many families-perhaps most families in the developing areas
do not appear to plan at all, which may indicate that satisfaction from
even very large numbers of children remains a positive factor. How
ever, such apparent lack of planning may really indicate only inefficient
planning-frequent unwanted pregnancies and births-due to exclusive
reliance on relatively ineffective "folk" methods. There is also a
category of non-planners made up of tradition-bound men and women
who, given their religious and ethical beliefs, and given varied
levels of income and contraceptive expertise, simply do not have
access to intelligent family planning.

Even given that planning is uncertain and given that the costs
and satisfactions involved are subtle, it still seems reasonable to
think of couples as making a "maximizing" decision in choosing
their family size in much the same way that they make other house
hold economic decisions. This is the basic assumption of an emerging
point of view that can be called an economic theory of fertility.

This model may be illustrated very simply as shown in Diagram
4.1. Curve 00' represents the total (and fixed) resources available
to the family unit. (This can be interpreted as total hours per the
relevant planning period; or converting all hours to dollars at the
going market wage for all adults in the planning unit it can be thought
of as full potential income in Richard Easterlin's sense.) 11 The two
vertical axes both measure net marginal benefit (or utility) per
resource unit expended. Function DD' is the marginal value of
resources devoted to consumption of non-children related goods
and services including leisure. Function BB' is the same type re
garding the return from children. Note that this returns cune does
not directly measure family size. It seems ~:easonable to assume
that total resources expended on children would be directly related
to family size and that consequently the 00' axiG could be laid off
as number of children for the purposes of the BB' function. However,
it is not clear that each additional child would represent the same
distance along 00' since marginal cost per child might not be constant.
Also, the cost per child would definitely be related to the quality
objective of the family, as this concept is used by Gary Becker and
others, and the distance along 00' per child would be different for
different families.

In any case, the equilibrium allocation of total resources between
the two possible uses-consumption and children-is reached when
the marginal return to the last unit of resources devoted to each of
the two is the same. This is point E, where the marginal returns,
OF and OIG, are the same, and OE resources go to children and EO'
to consumption. The picture can be made a bit more realistic by
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allowing for leisure as a separate and competing possible use of
resources. The leisure must have a marginal value higher than OF 
Q'G to be pursued at all. Make this OH (=O'i) in Diagram 4.1, in which
case we move back up 1J0th BB' and DD' until the marginal returns
from children and consumption are also equal to the assumed marginal
value of leisure of OH (= O'i). At this point, OJ resources go to children,
JK to leisure, and KO' to consumption. Total resources are exhausted
and the marginal return per unit of resource employed is equalized
in the three possible uses.

The effect of increasing the marginal value of either leisure
or consumption on the purchase of children is thus seen as competitive.
At some very high level of D'D or of the return from leisure OR, the
point E would be very much closer to origin O.

MAJOR THEORETICAL AND EMPIRICAL FINDINGS

Let us 1 eview briefly some of the major theoretical and also
empirical works done within the framework of the above modeL

Gary Becker in a 1960 paper developed these same notions in
what is probably the first statement of an economic theory of fertility. 12
There are two central themes in Becker's argument. The first is that
people decide how many children they will have in much the same way
that they purchase a consumer dura:)le. In both cases, present and
future returns are balanced against costs and a decision is made on
rational grounds. He observes that people, in general, purchase
more durables as their income goes up and they probably also desire
more children as their income increases. Becker attributes the
widely observed inverse relationship between actual fertility and
income primarily to the lack of contraceptive knowledge and technique
among low-income groups. Using examples from a variety of settings,
he is able to satisfy himself that where contraceptive knowledge can
be standardized, a positive relationship emerges between income and
fertility.

Second, Becker argues that, in any case, the "product" that
people are purchasing when they plan their desired number of children
is children of a certain quality. Thus, the parents are deciding not
only how many births are desired but also what quality of children
these births will represent. This quality factor is elusive and trouble
some. Becker says "high quality" children entail greater expense
more living space at home to provide for separate bedrooms, nursery
schools and private colleges, music lessons, more frequent medical
and dental care, and so forth. Allowing for th.is qualitative dimension,
he argues that spending on children definitely rises with rising income
(or, in more technical terms, that the income elasticity of demand for
children is positive).
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Thus, cost. per child is much greater for high-income (and low
fertility) groups a.nd cannot be used to explain why they purchase
fewer children. They are purchasing children of a higher average
quality but the cost per unit of high-quality children is the same for
all purchasers. To put the matter differently, Chevrolets and Cadillacs
are considered low and high quality automobiles, respectively, having
prices that are market determined and the same to all prospective
buyers, low-income and high-income alike. If high-income persons
choose to buy Cadillacs and low-income persons choose to buy
Chevrolets, this is attributable mainly to income differentials, not
to the price differences between the two automobiles. Thus, Becker
argues that high-quality and low-quality children are in some sense
available to high- and low-income persons alike. Low-income groups
choose (or perhaps end up purchasing because they have no effectIve
choice) larger numbers of law-quality children while higher-income
groups choose a smaller number of higher quality children. The
actual spending of the higher-income group on children will almost
certainly be greater than the spending of the low-income group. Thus
demand is correlated positively with income, and since the two groups
are buying different products the relative prices of low- and high
quality children do not affect the demands. In sum, Becker says:

To put tb..is differently, social pressures may affect the
income elasticity of demand for children by rich (and
poor) families but not the price elasticity of demand.
Therefore, the well-known negative relationship between
cost (or price) and quantity purchased cannot explain why
richer families have had relatively few children,13

Becker's conclusions are provocative because they run exactly
counter to the ~entral conclusions of a generation or more of demo
graphic research, namely, that higher income means lower fertility.
Becker limited the applicability of his model by stating that "there
are no very good substitutes for children," implying that the demand
for children was somehow unique and not affected by relative costs
of obtaining these assets compared with other assets or the relative
benefits from these assets versus other assets. Thus, by ignoring
prices and by shaping his entire presentation to show that children
are a unique, noninferior "good," Becker in this writer's judgment
fell short of a full economic theory of fertility.

The next important theoretical step was taken by Jacob Mincer
in 1963. 14 In developing the notion of the general importance of
opportunity costs (the income or returns for.egone when we decide
to do one thing rather than something else) and price and income
effects for statistical studies of demand for a wide range of products,
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Mincer took as one illustration the demand for children. His major
argument ',I.'as that a cross-sectional study could afford to ignore the
cost (purchase price) of children since it is constant for all income
groups and families, while the same is not tnlC of opportunity costs.
Measuring opportunity costs as the foregone wages of the wife who
bears and cares for children rather than working, and using a sample
of 400 employed, urban white families, he fitted the following form of
a demand equation:

in which Xo is fel'tility, Xf is sum of husband's and wife's full time
earnings, X3 is level of contraceptive knowledge measured by "years

of husband's schooling," and X
2

is wife's full time earnings. He found
that

Thus, his results were consistent with the assumption that the
income effect on fertility is positive, the relationship with opportunity
costs negative, and contraceptive knowledge, cutting across income
and opportunity costs, exerting a negative effect as well. (The variation
in his dummy variable for contraceptive knowledge was small, thus
undoubtedly explaining the very low coefficient obtained.) This ap
proach made no effort to look at relative costs of children for different
income groups or at the reasons for various sizes of family other than,
as noted, opportunity costs.

The most recent theoretical contribution is contained in a paper
by Easterlin,15 Reviewing the earlier literature, Easterlin argues
that a "permanent income" concept is more relevant to fertility
decisions than mere currently measured income. The idea of penna
nent income was introduced into economic analysis by Milton Friedman
and is defined simply as "the income to which consumers adapt their
behavior-which we term permanent income."16

Easterlin argues for an even broader definition of the income
variable and includes not only what he calls "prospective" income but
also a measure of opportunity income foregone. Thus:

Even if there were no difference between prospective annual
income and that currently observed, the potential income
of a household would exceed its observed income, for the
simple reason that typically money income is foregone
in order to have time for the other pursuits. Observed
income may be an unreliable index of potential income
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because it inadequately reflects not only prospective
eamings through time but foregone earnings at a point
in time as well. 17

Thus, Easterlin posits a "potential income" as the appropriate income
variable affecting fertility. He agrees with Mincer that the wife's
forgone income is one kind of price for having children but also
indic:l.tes that the cost of hiring child care-day nurseries, for example
would also enter in. Fe agrees with Mincer, however, that the sign
attaching to the price-fertility relationship is almost certainly negative.

Easterlin's greatest contribution to moving forward the theory
of family formation is to put competing goods back into the picture.
He does this through the notion of tastes. Thus, he says taste for, or
relative intensity of desire for, children must be evaluated in the light
d tastes for and desire for other goods at the same time. "The
strength of a household's desire for any given good, say, children,
must be evaluated in the context of its attitude towards other goods."
Misinterpretation of this simple fact has led to much misunderstanding
concerning responses to survey questions about desired family size.
Even given his income, until we know what the consumer's tastes are
for other goods that compete in his mind with children, we cannot
be sure we are isolating the taste factor.

There is, Easterlin notes, a well developed theoretical frame
work in economic analysis for showing how such choices among
alternatives that are subject to constraints occur:

In general, one's preference system at any given time
may be viewed as molded by heredity and past and cur
rent environment. The process starts with birth and
continues through the life cycle. Religion, color, na
tivity, place of residence, and education enter into the
shaping of tastes.l 8

Although economic demand analysis frequently assumes that tastes
are essentially noneconomic in their genesis and that they remain
relatively fixed over time, this assumption is net valid for fertility
theory, Easterlin says. Tastes and preferences are partly determined
by income and in turn interact with income since some choices to be
made now have a bearing on income in the future. Similarly, tastes
for children have shown variation among the generations and will
continue to do so, regardless of what the overall trends may be.

Finally, Easterlin calls attention to an interesting and overlooked
aspect of the fertility-consumer demand theory relationship, which is
that demand for children is actually a joint demand, the other com
modity involved being the act of coitus. Now, demand for children can
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logically be separated from the demand for coitus since adoption is
possible. Similarly, the demand for coitus does not iLlply any demand
for children. In totally unplanned, noncontracepting family situatjr'l1s,
the two products are linked very strongly. The couple must judge now
much coitus they wish to enjoy in the knowledge that tile benefits and
also the costs of the joint product, children, will probably be theirs
too. What contraception is all about-and in a deeper senAe the entire
demographic transition-is breaking this link. But so long as con··
traceptives vary in eifectiveness, acceptability, cost, and the effv. t
required by the user, a decisional element remains for the couple.
Is the time, trouble, and cost of contracepting, of brea!.dng litis link,
greater than the exp8cted net cost of the joint product, children?
Deciding thif, question has direct bearing on the other decision that
usually receIves attention-that is, how many children does the couple
want? For, in some cases, the children are wanted onjy in the sense
that the costs of preventing them outweigh the costs of having them.

A variety of other empirical studies have been attempted in
efforts to isolate and measure the strength of the economic fadors
bearing on fertility. These include recent papers by D. Freedman,
R. Freedman and L. Coombs, Kunz, Stafford, Judith Blake, K. NaID
boodiri, and Cain and Weininger,19

IMPLICATIONS FOR THE GREEN REVOLUTION

Using the model of fertility behavior descrihed above, what are
its implications for population growth as a result of (;hanges in
real income that we can assume will flow from the Green Revolution?

For this analysis, let us use another version of the conventiOl1?l
indifference curve apparatus of microeconomics and sketching out
three hypothetical cases.

Case I

As illustrated in Figure 4.2, curves T l' 1'2' etc., are a family
of isoutility (or trade-off) cur-ves representing locuses of equal total
satisfaction from the two presumed ways people derive enjoyment
material goods and children. Thus, points a and b on T represent
equal welfare arrived at by different combinations of the two goods.
Curves 11' 12, etc., are various income levels the intercepts of which
mark off the absolute limitE. of the consumers' ability to consume
either material goods (Oc) or children (Oh). The equilibrium, or
"rIght" combination, is at g, where 11 and T 1 are tangent. Thie
relJresents uniquely the highest T curve available subject to 11 income
constraint. Point h represents the same equilibrium for income 1

2
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The in·::rease in income from 11 to 12 thus increases size of family
chosen from Oe to Of. This would indicate, then, the case in which in
income elasticity of demand for children is positive and rising incomes
mean an increase in desired family size. However, it can easily be
shown that this rewult follows from the assumed shape of the preference
surfac.:l in Diagram 4.1 (the relationship of T1 to TZ' etc.) and also the
way in which increases in real income reflect themselves in movements
along the two axes in Diagram 4. Z (the Oc, Oi and Od, Oh intf-'Cepts).

The crux of this case is that total income increases for the family
unit with no change in the marginal utility of either consumption or
children. This is the same thing as saying that the l:tility surface is
smooth and symmetrical with respect to the origin. This would
indicate that increases in income would result in increases in the
consumption of both children and material goods. Increased fertility
might then result to the extent that any deliberate restriction of family
size had been occurring prior to this time. Cases in which age at
marriage (employed as a regulator to keep family size within the
desired bounds) has fallen with increasing economic progress are
examples of this case. The much discussed case of the population
increase in Ireland that followed the introduction of the potato also
comes to mind. This case very definitely has neo-Malthusian over
tones: population increase follows a rise in the standard of living.
But it is a more defensible version of the essentially Malthusian model
because it makes fertility, rather than mortality, the regulating device.
Mortality changes may be associated with changes in income and
standard of living, but owing to the intervention of modern public
health measures the link is much weaker and more uncertain than
was perhaps the case during European development. In fact, both
interact. The result is that increased levels of living bring an increase
in actual fertility. As noted above, there is considerable evidence
that fertility ~~d, indeed, rise in the early stages of the Western
demographic transition and there is also some scattered evidence
to suggest the same kind of positive association between economic
development and fertility in present developing areas. ZO

Case II

This case is illustrated by Diagram 4.3, which shows a unit for
whom the trade-off. of material goods to children changes as levels of
both increase. The preference surface is, in ::;hort, not a smooth
regular surface but instead shows a skewedness towards the material
g'oods axis. In this case, as income rises, we find successive changes
between 11 and T l , 12 and T Z' etc. indicating smaller and smaller family
sizes-oa to ob to oc. Thus, the increase in income does not generate
a scalar increase in fertility but rather a reduction past a certain point.
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Notice that this presupposes the existence of a growing volume of
uses for the income which is competitive with children-manufactures,
investment goods, services, etc. -and a~so that the increase in income
is in a form that lends itself readily to use for these non-children
goods, that is, in cash income rather than a simple increase in the
level of subsistence. This is an important point which is returned to
below.

Case TIl

The "cost" of children is measured in this model by the amount
of material goods and service satisfactions that must be surrendered
by the decision making unit when they are chosen. In other words, it
is assumed that income is such that it can be used for children or for
non-children satisfactions. As we have seen, there is also the question
of "quality" per child to be dealt with. "Quality" means the education,
health care, special housing, food, and the like with which the child is
equipped. It represents a measure of the investment per child by the
parents and it can vary widely. It seems reasonable to think that it
rises with income; that is, that high income families invest more per
child than low income families and this is the same thing as saying
that the marginal cost per child rises with income. All seem relevant
in terms of the list of items that enter into cost of children (such factors
as out-of-pocket costs of schooling, the "opportunity" cost of childcare
by some adult member of the family, the loss of leisure time, etc.).
Thus, with increasing income levels, demand for children may not
rise if the cost of children compared to other things rises even faster.

Diagram 4.4 illustrates this possible relationship. Here the cost
of additional increases in family size rises sharply as real income
increases. The changing slope of the income line illustrates this.
The cost of ad children is og goods, but the cost of de additional
children is gh, an obviously greater unit cost. Similarly regarding
the increase ef in children. The result is that, even with the smooth
surface to the T l' T2, T 3 trade-off curves portrayed in Fig;ure 1, the
desired family size tends to fall as income goes up-oa to ob to oc.

The model of the demographic transition in Western European
populations argues implicitly that it was a combination of Cases II and
III; that preferences turned against children as a rising volume of
competing consumer goods and services became available to the
increasingly urbanized, literate, and educated population and that the
cost of children tended to rise along with the trend toward increases
in real income per family unit. Thus, fertility declined as income
rose.
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Which of these Cases (or what ldnd of combination) will best
describe the impact of the increase in real incomes now occurring
in the developing nations as traditional agriculture begins to modernize?
The question cannot be answered with any certainty but the foregoing
analysis does make it possible to at least enumerate and discuss some
of the major elements in the present situation which will shape the
answer.

First, the distribution of benefits resulting from the moderniza
tion within agriculture is important. If we can broadly and perhaps
artificially divide the agricultural sector into market oriented and
subsistence, then it is likely that impl"OVements in the productivity
of the subsistence farms will result in changes such as those described
in Case I above. The increase is an increase in the ability of the unit
to feed itself; the per capita consumption of existing members will
rise and, because of both decreased mortality and increased fertility,
the number of members may also rise. Subsistence farms, almost
by definition, are not likely to be well described by Cases II or III
since their income is not tradable to other sectors for competing
consumer goods and since most of the costs of children simply do
not apply. Thus, an improvement in the standard of living of the
subsistence sector is likely to cause an increase, temporary perhaps
but real all the same, in population growth, A little reflection should
not make this seem so surprising since it is typically this sector of
most populations that is the high fertility group, long after fertility
declines have begun in the other sectors and even elsewhere within
agriculture. The examples of the marginal subsistence farms of the
American South and Southeast come to mind as do the subsistence
ejidos of Mexico.

Second, the market oriented farmers are more likely to ex
perience the situations described in Cases II and III above, namely
increasing costs of children and increasingly available competing
goods. However, this will be more true for the units of the middle
income range since very large, prosperous farmers will not in fact
feel keenly the constraint to maximize. They can afford large families
and still afford ample supplies of other goods, even in the face of
rising costs of children, The relatively high fertility of the very rich
even in the United States supports this interpretation. Thus fertility
is likely to be decreased by increases in the productivity of agriculture
to the extent that improvements are concentrated in the small to
middle size and income farms, which are market oriented, which have
begun to consume the output of manufactured goods and for which the
costs of children have become a relevant consideration.
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Third, measures designed to increase the cost of children
compulsory education, child labor laws, increasing the labor force
opportunities of females, etc. -will all have a favorable effect on
fertility, particularly in the face of rising income levels. Measures
such as these should be made part of the family planning program
even though they have not typically been so up to now.

Fourth, excessive austerity in development may be self defeating.
Our model suggests that allowing income levels to rise, especially
when such rises are accompanied by a growing awareness of the
benefits and delights of transistor radios, aluminum cooking pots,
umbrellas and so on, should result in declines in fertility after some
point. (It can also be argued the other way around that without such
trickling down of aspirations and economic horizons, fertility is likely
to remain high. Both Cases II and III can be seen a., working in reverse
too.)

The foregoing discussion has been at a very high level of ab
straction and this may seem to affect the applicability of the model
and our deductions therefrom. This need not be the case, however.
The model need not be applied unly to national populations. It can be
applied to sectors, economic classes, or subgroups within a population
and can go a long way towards explaining fertility differentials within
an apparently homogeneous underdeveloped nation. It probably also
helps our L nderstanding of why the tempo of the demographic transition
in the West was so different from one country or region to another
and why high fertility persisted in some areas but not in others.

The greatest liklihood, it seems, is that much of the Western
transition experience will indeed be repeated in the developing world.
As income levels rise, fertility may also rise for a time. But jf

income continues to rise and if there also occur concomitant changes
in social and economic settings, then there seems no reason to doubt
that fertility will begin to decline. But it also is well to remember
that this adjustment process, this learning period, took several
generations in the West, about one generation ir. Japan, and perhaps
ten to fifteen years for Taiwan and some of the other early "successes"
in the developing world. Perhaps this can be cut down a bit more,
but perhaps not. Raising agricultural productivity is the first step
towards the complete modernization of traditional societies. The
second step is the creation of viable domestic industrial sectors and
the creation of an "achieving" frame of mind. Fertility reduction is
likely to come as a third or even fourth step in this process, perhaps
ten to twenty years after the initial breakthrough in productivity.
Some would say this will be too late and that fertility declines will not
matter that far in the future. ThIS contributor disagrees, but in any
case we have no choice. There is no cheap and easy path to fertility
reduction. The simple model presented above makes this clear, as
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does the whole weight of much experience in fertility reduction
programs by governments around the world. Fertility reduction
follows economic development, not the other way around.
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CHAPTER

f5j
POPULATION

DISTRIBUTION

AND THE

GREEN REVOLUTION
Parker G. Marden

INTRODUCTION

The "Population problem" is most often developed in terms
either of a food/population (or resource) problem or an employment/
population problem. The preferred conceptualization appears to vary
by professional orientation, the degree of euphoria felt over the gains
of the Green Revolution, and similar considerations. >I< Of the two
ratio!" (and the situations that they symbolize), the dialogue on the
food/population problem has been the much more widely discussed,
perhaps because the public finds the food/population problem easier
to understand. Discussions concerning the demographic side of this
ratio have led directly to the prescription for the rapid adoption of
birth control measures to reduce the size of the population. But while
this demographic development, coupled with the impressive gains
being made by agricultural science on the supply side of the ratio,
could lead to a solution of nutritional and related problems, it obscures
larger issues symbolized by the employment! population ratio. For
even ii birth control were totally effective, i.e., if there were no births
for the next fifteen years, the world would be left with a serious
population problem because persons entering the labor force during
this period would already have been born.

With specific reference to policy, in other words, it is imperative
to understand that any developing (or developed) nation confronts not

*As examples, consider the stances taken oy Paddocks, Brown,
Clark, Paarlberg, and others in recent years. (Cf. Population Refer
ence Bureau, 1968: 81-99.)

79
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a single population aggregate in its decision making, but a complex,
multidimensional matrix of interrelated problems. Each cell in this
matrix may require attention that differs from that required by others
and the policy-making process must be recognized as the attempt to
balance such attention. Investment in the agricultural (and rural)
sector, for example, must be baianced against decisions that favor the
industrial (and urban) sector. Since these decisions must be made
against the background of limited resources, policy development is
indeed a delicate matter. A national population policy that focuses
exclusively upon population size (or the related growth rate) may
actually prOVide a disservice. A similar indictment could be made of
foreign aid programs that seriously address only the problems of
high fertility.

Therefore, perspectives must be broadened if the societ.al impact
of the Green Revolution is to be carefully examined. It is necessary
to look beyond the simple relationship between population size and
agricultural change to the differential impact within demographic
aggregates. The balance of this chapter will explore this theme. It
will focus first upon the distribution of population, * followed by a
general discussion of industrialization, rural growth, and urbanization
in the developing nations. This will provide some needed conceptual
clarity for analysis. This effort will seek to broaden the discussion
from the simple statistical characterization of population distribution
toward the interdisciplinary urderstanding that is required. With this
discussion providing both a ba .::kground and an analytic tool, the
relationships between the Grr,en Revolution and population distribution
will be examined.

This assignment must contend with three obstacles. First,
demographic data, particularly in underdeveloped areas, are often
unreliable and outdated. Second, the recency of the Green Revolution,
with the many interrelated changes in agricultural technology and
practice that it contains, leads to the obvious difficulty that it is a
phenomenon for which the problems and potentialities are not as yet
fully understood. This is a particularly acute situation because those
changEls contained within the Green Revolution may contribute directly
and dr"matically to the demographic inaccuracies mentioned above.
Third, understanding the impact of agricultural change upon population
distribution requires a multidisciplinary approach that can at best be
incoinp~ete. For example, an understanding of farm mechanization is

*For reasons of clarity in presentation, the discussion will
focus upon population distribution rather than looking at factors of
population composition as well.
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necessary to realize the full potential of Mexican wheats because in
countries like India traditional plows penetrate the soil too deeply to
permit such varieties to germinate properly. This fact alone can
change the calculation of the proportion of the Indian peasantry that
can remain productively involved in agriculture which, in turn, may
affect the probability for rural-urban migration. *

URBAN GROWTH

A conspicuous feature of contemporary population growth in the
developing world is the even greater rapidity of urbanization that is
being experienced. Most nations that can be characterized as "devel
oping" are undergoing a major transformation from predominately
rural to urban societies in a very brief span of time. Urban growth
has been an important consideration in the past, but the tempo and
magnitude of urbanization in developing nations is unique in human
history.

Table 5.2 provides a convenient overview of the contemporary
patterns of urbanization. The figures for the "more developed regions"
include those for Europe and those for other "more developed" areas
(combining North America, the U.S.S.R., Japan. temperate South
America, Australia and New Zealand).

While the trend toward urbanization for "more developed"
regions is impressive, that for the remaining areas is particularly
dramatic. In only fifty years, it is estimated that the proportion of
the population of the "less developed" nations will increase from 16
to 43 percent. Perhaps equally important, only one out of three urban
dwellers will live in the more developed regions by the year 2000-an
almost complete reversal of the pattern of only five decades (and an
average person I s lifetime) earlier!

These data conceal even more impressive changes in the amount
and degree of urbanization, especially in the developing regions.
There are significant differences by individual nations with respect
to the volume and pace of urbanization.2 In addition, such figures
conceal the enormous growth of individual cities and the tremendous
ch2.llenge to the urban infrastructure (social and physical) that this

*This situation is compounded by the problem of generalizing
from one region of the world to another. For example, much of
Africa, unlike Latin America, does not have t.he problems of land
tenure that require major programs of agrarian reform in order to
absorb a rising labor force. 1



TABLE 5.1

UrbanjRural Population* and the Percentage of Urban Population, in
More Developed anj Less Developed Regions, 1950-2000

co
N

Year

1950
1960
1970
1980
1990
2000

More developed regions

Population
( millions)

Percentage
Urban Rural Urban

439 418 51
582 394 60
717 374 66
864 347 71

1,021 316 76
1,174 280 81

Less developed regions

Population
(millions)

Percentage
Urban Rural Urban

265 1,363 16
403 1,603 20
635 1,910 25
990 2,267 30

1,496 2,623 36
2,155 2,906 43

*The definitions for "urban" and "rural" are those in use in each country. Cf. United Nations, 1969:
Chapter 1.

Source: United Nations, 1971: 24.



POPULATION DISTRIBUTION 83

represents. By 1980, for example, it is estimated that eighteen cities
in Latin America will have passed the million mark.

One also wonders how India will cope with such cities as Bombay
and Calcutta where the populations already exceed the size o[ Chicago
(circa 6 million) and threaten to grow to 20 and 30 million by the end
of the century.3 Similar examples abound, and behind such dry btatis·
tics rests an impressive challenge to human ingenuity in coping with
this growth.

It is important to understand that in almost every region of the
world, the most dramatic increases in population have occurred in
the largest cities. This is especially true in those developing nations
where there has been a strong colonial presence with an established
"primate city" (e.g., Mexico City, Manila, Lagos, Caracas). The
disproportional growth of the largest urban centers in the developing
world has created major policy implications [or the countries involved.
Since a major contributor to the growth of these cities has been large
scale migration from rural areas, one proposed way of controlling
this growth is the deflection of migration to other, smaller cities in
the urban hierarchy. The potential value of such policies and the
general need for awareness of a total "settlement system" has been
described in the following way:

For many reasons, the special study of small-town popu
lations w011ld be well-justified. Many links between the
urban-industrial and the rural-agrarian sectors of the
economy depend on a network of widely distributed small
towns. Stagnation -Jr decay of small towns increases the
remoteness of these sectors of the economy and society
from the main stream and renders the economic, educa
tional and cultural transition necessitated in the process
of urbanization more difficult. A strengthening of smaller
urban settlement may offer some relief to rural population
pressures and at the same time t'educe heavy social over
head costs in congested big cities.4

While the conspicuousness of the pace and magnitude of urban
g-rowth is dramatic, it is paralleled by a much less noticeable, almost
insidious increase of population in rural areas. In the period betw€"'n
J9(:;0 and 1970, for example, the urban population of the less deVeloped
regions increased by 232 million-dn amount that exacerbat.ed the
collective and highly visible social and physical problems faced by
city dwellers throughout the developing world. At the same time,
however, the rural population in these areas increased by 307 mi.llion!
It has been a relatively unnoticed development both in terms of policy
and research, but it poses serious threats to both the rural areas and,
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through the close interrelationships between city and countryside, to
the m.·ban centers.

These differentials in the patt.erns of growth between urban and
rural areas have a larger meaning in the present discussion because
they provi.de a clue to understanding the differences that exist between
the developed and the developing nations concerning agricultural
change. When the nations now characterized as "more developed"
underwent a revolution in agricultural techniques and organization,
permitting fewer workers to produce increasing amounts of food, there
was a ready market for the services of the reservoir of labor that
became available. The urban centers were beginning to industrialize,
and both because of the demands of the industrial structure and the
heavy toll t;,;.ken by high mortality in cities, the release of manpower
from agriculture did not over-burden the urban areas in their process
of modernization. These cities became the centers of a transformation
from a social order that was near-feudal, static, and predominantly
agricultural to a society centered 011 "modern" values. In large part,
the transition was comparatively smooth (despite its heavy social
and personal costs), but as some have indicated, it was also the result
of a remarkable series of fortunate coincidences.

No one planned the series of bumper harvests which before
1750 gave British agriculture a sudden and remarkable
impetus. Napoleon's conquests had more to do with the
abolition of continental feudalism than any estimate of the
need for agricultural productivity. David Ricardo, gloomily
forecasting the squeezing out of profits by the growing cost
of food, could not know that the Ukraine, the Middle Wes t
of the United States, the Argentinian paP.1pas and the
Australian Wimmera would be drawn in a new world of
cereal abundance to redress the shrinking resources of
the old world of British farming. No omniscient planner
invented the drain-pipe (symbolic of litter sanitation and
lower mortality) after the railway spurred urban growth.
Yet these were among the decisive historic changes that
prevented till:~ largely unplanned and remarkably effective
processes of nineteenth century modernization from running
into the assorted deadlocks, bottlenecks, and vicious
circles which another and completely different set of chances
of urban development appears to be imposing on the develop
ment process today.5

Urbanization in the developing world is occurring without benefit
of a similar set of fortunate circumstances. While the growth of
cities in the now -developed nations was made possible by large-scale
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migration form the rural areas, urbanization red procated by aiding
in agricultural development through allowing for greater capital invest
ment and the consolidation of land holdings. Urban growth in the
developing world is not performing the same role in solving rural
problems. Kingsley Davis points to the situation in Venezuela as a
good illustration of the situation in less developed nations.

Its capital, Caracas, jumped from a population of 359,000
in 1941 to 1,507,000 in 1963; other Venezuelan towns and
cities equaled or exceeded this [rate of) growth. Is this
rapid rise denuding the countryside of people? No, the
Venezuelan farm population increased in the decade 1951
1961 by 11 perce:lt. The only thing that declined was the
ame-unt of cultivated land: As a result the agricultural
density became worse. In 1950 there were 64 males
engaged in agriculture per square mile of cultivated
land; in 1961 there were 78. (Compare this with 4.8
males occupied in 8.griculturf> per square mile of cultivated
land in Canada; 6.8 in the U.S., and 15.6 in Argentina.)
With each male occupied in agriculture there are of course
dependents. Approximately 225 persons in Venezuela are
trying to live from each square mile of cultivated land.6

Again, these facts serve as a reminder about the importance of viewing
urban problems in a larger societal context. The situation in Venezue la
is one which is repeated throughout the developing world and failure
to consider the increasing population size of rural areas in discussing
urban problems is a serious omission. A new reservoir of ready
labor has been developing in rural areas, but in this period in wor ld
history, ther~ is no demand for its services. In the urban centers of
Latin America, Africa, and Asia, the industrial labor fl,rce (and a
meaningful tertiary or service sector) cannot expand rapirlly enough
to accommodate those who become urban residents by tht' process of
natural increase, let alone through migration. The reservoir of
labor in the rural areas is i ndetd substantial. For example, Lauchlin
Currie has prepared estimates of the number of persons in the rural
labor force of Colombia who could be released from it without altering
agricultural productivity. For 1961, he concluded that of tL 2.5
million persons in the economically active rural population of Colombia,
1.9 million could be displaced by scientific and mech«nized agriculture.7
While Currie I s assumptions deserve careful review, they do suggest
that there is a tremendous potential for change in Colombia and, by
extension, in other developing nations. It is a condition that approaches
that of the now-developed nations some 200 years earliet', but the
absorptive capacity of urban centers in the less developed world, both
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because of more limited industrial structure and lower mortality
levels, is significantly less.

One final point deserves mention. In the period when the devel
oped nations underwent their greatest urbanization, it was due
principally to rural-urban migration. Mortality in the cities was
substantially higher than in the rural areas, while fertility was lower.
With low rates of natural increase, cities would have had problems
sustaining their population levels, let alone achieving rapid growth,
if it had not been for the large population transfers from the country
side. Again, the situation is different in the developing regions.
Natural increase is a major contributor to the increasing size of
cities, while migration is relatively less important, despite its volume
and the usual perceptions of its role. Davis indicates, for example,
that 50 percent of the urban population increase in Mexico between
1940 and 1960 was attributable to that nation I s general population
increase and only 22 percent to urbanization alone.8 While the relative
importance of rural-urban migration in developing areas is a
question still being debated by demobraphers, it is important to
recognize that (1) if there were an immediate cessation of migration
to urban centers, these areas would have enough momentum to con
tinue their growth through natural increase (and an age structure
favorable to high fertility and relatively low mortality), and (2) the
impact of strategies designed to cope with the problems of either
rural or urban areas (or both) are destined to failure if this fact
is not recognized because of an undue preoccupation with migration.

IMPl... ICATIONS FOR THE GREEN REVOLUTION

Current discussions of urbanization in the context of the
Green Revolution strongly argue to the value of understanding urbani
Lation, a "second generation" social problem created by the new
agricultural transformation. There is little doubt that this is true
but the extent and scope of its impact, as well as policies to counter
its problems, require a broader perspective.

Therefore, the relationships between the Green Revolution and
urban changes will be discllssed in a series of propositions. Most
require empirical verification and await better understanding. This
will become possible in the years ahead as conditions produced by
the Green Revolution become better known and as data become more
available.

First, the Green Revolution has the potential for considerable
migration from rural areas to urban centers. This is true of any
major agricultural change that might be applied to the contemporary
situation in developing countries. Whether it is new seeds permitting
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greater production or changes in farming practices, fewer persons
are required to staff agricultural enterprises. But it is important to
note several things about the situation: (1) This development would be
true even without the Green Revolution. High population growth is a
major problem in the rural areas of the developing world and new
techniques and procedures in agriculture only serve to accelerate one
set of demographic problems (possible population redistribuUon)
while solving another set of problems (feeding growing population
numbers). Manpower would be backing up in the rural areas even
without the changes of the Green Revolution. The architects of these
changes, therefore, are not indictable for producing unforeseen
consequences. (2) The relationships between the Green Revolution
and rural-to-urbar, migration are complex and require careful
understanding. The applic<ltion of the package of agricultural changes
subsumed under the term "Green Revolution" have both direct and
indirect effects. It mig-fit be, for example, that the new seeds require
a capital investment that forces many farmers to abandon agriculture
because of their inability to afford such supplies. Similarly, the scale
of agriculture may change so that small land holdings must be
consolidated, again "freeing" persons from the soil and causing them
to move to the cities. 9

The second proposition related to the one above is that there is
no way to estimate the volume of migration. There are, indeed, large
numbers of persons who will be added to the rural labor force because
they cannot fi nd meaningful support in marginal agriculture, but
whether or not they move to cities is another question. Migration is
really a careful collection of individual calculations of the opportunitie.:>
available both in the area of origination a.nd the area of destination.
For contemporary migrants these calculations may be complicated
within the context of the new agricultural revolution. For example,
the severe social and physical problems of cities may mean that
migrants are less drawn towards them. This point requires careful
research and se!'ious discussion if one is to fully '.'Iork out the potential
problems of the Green Revolution.

Third, it is important to note that regardless of the volume of
migration the social and physical problel:1s of the cities are not going
to disappear in the immediate future. Indeed, it would be important
to consider the problems that will be created by changing agriculture
for the cities. Given that there is an intricate interrelationship
between the urban center and the supporting hinterland, it is important
to speculate how nany persons can be supported in the city with or
without the incre~Lsed productivity in agriculture. For some reason
the drama of th2 Green Revolution has suggested that the problems
of feeding mass~s of persons, n.any of them in urban centers, have
been solved. Bu' the cities depend not only on new seeds and new
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fertilizers for increases in their food supply, they also require
improved transportation and marketing systems and these must be
considered in any discussion of relationships between urbanization
and agricultural change.

Fourth, cities are certain to continue to grow. Even if we take
an optimistic view on the number of migrants who might leave the
rural areas for urban ones because of agricultural transformations,
urban centers have a potential for growth that is extreme. Any euphoria
felt about the results of the Green Revolution in "buying time" for a
demographic revolution should be tempered by an understanding of
the potential for population growth in the developing world. In the
cities, for example, the age structure is extremely favorable for
additional growth even under conditions of increasing family limitation.
This matter requires serious consideration.

A fifth point concerns the urban system. If policies are to be
designed to cope with the potentially larger volume of migration,
planners should consider deflecting population movements into urban
centers througn this system by creating opportunities in smaller
cities and encouraging migration in these directions, as has been the
case in Venezuela and the Soviet Union. In addition, employment
opportunities in small population centers based upon the new demands
of agriculture, let alone upon forms of industry I may have the effect
of retaining some potential migrants in the rural areas.

Sixth, a point that has certainly been considered in discussing
the relationship between agricultural changes and migration from
rural to urban areas concerns the differentials in such migration.
The Green Revolution is not universally applicable throughout the
world. At the present time, soil conditions, climate, and other
ecological factors limit its application even within regions of particular
countries. It is entirely conceivable that if persons forced from
agricultural employment by the new forms of agriculture decide to
move to urban centers, migration streams (Le., the paths followed by
large numbers of migrants), as they are presently identified, may
change ::lramatically. In urban situations where there is potential
conflict between regional groups, this situation can be extremely
important.

A seventh proposition concerns another kind of migration
differential. What kinds of persons move from rural areas? In
general, the migration measure indicates that migran'.s are more able
and innovative than those w1-0 remain behind. This has two interesting
effects in the context of th~s discussion. (1) The adoption of the
techniques for improving agriculture may require the very kinds of
people who might migrate from the rural areas. As techniques and
procedures become increasingly sophisticated, it is possible that
those persons best prepared to cope with these changes, unless they
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have sufficient capital to support their efforts, may leave for urban
destinations. This point is purely speculative but worthy of consider
ation. Similarly, the rural areas have been viewed as a vast population
reservoir which is in serious need of programs of fertility control.
The persons who may first attempt such measures may also be the
first to move to urban centers because of their social and psychological
l'eceptivity to change. This would have the interesting effect of
disproportionately distributing p~rsons who could become predisposed
to family limitation in the urban centers as opposed to the rural ones.
This would be a matter well worth considerable discussion.
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INTROI)UCTION

THE EMERGING IMBALANCES

It is now generally accepted that the rapid modernization of
agriculture (the phenomenon we currently recognize as the Green
Revolution) is feasible, and indeed that it is a practical and practiced
part of the development strategy of a growing number of the low income
countries in tropical and subtropical regions. On balance the evidence
is substantial that agricultural productivity is more than capable of
providing for the demand for products that may reasonably be expected
to obtain in the years ahead. Although there are those who judge that
this capacity to produce only gives a respite to the ever-present threat
of population expansion, there is now a demonstrated ability to obtain
yields in tropical regions as high or higher than those obtained in
temperate zones. This means that the known capacity to produce much
greater quantities of foodstuffs is already at hand-and agricultural
scientists are at work on developments that will even further the
balance in favor of the optimists in the food-population balance. Al
though it is still early in the practical application of these modernized
technologies to see with great clarity the wide range of social implica
tions of this substantive shift in productive capacity, there are a few
indications of the influences at work. The papers that are grouped
together in this section are all based on firm convictions that the
recent breakthroughs are the source of a very large economic surplus
in the process of deveiopment and that this emergent surplus can and
will serve as a powerful force in domestic and international economics.

Donald Freebairn deals with equity; he raises questions about
who will be the principal beneficiaries of the technological improve
ments at hand. The first of two dichotomies that he identifies is a
technical one-the division of agricultural regions between those that
are suitable for the adoption of the improved production system and
those that are not. For the wheat and rice productiun systems, this
regional adaptability is largely a function of the availability of con
trolled irrigation water. In those areas where adequate potential
irrigation facilities are lacking, and where they can be provided, it
is reasonable to assume that the modernized production system will
take hold. The superiority of the improved production systems in
terms of their abilities to reduce costs will insure this follow-through.
This cost reducing capacity will, however, work to the disadvantage
of the less favored production zones. If some areas can raise in
creasing quantities of grainB at lower costs, then overall grain prices
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can be expected to fall; it follows that those farmers who cannot use
the cost-reducing system will have their profit margins cut. Many
farmers, probably the great majority, will be eliminated from the
commercial marketing of grain, and unless they have a cropping alter
native, may be forced into a more completely subsistence farming
environment, thus accentuating" the already noted dualistic structure.
The second dichotomy is largely institutional and structural. Even
within favored agricultural zones there will be a tendency toward
exacerbation of the a~ready substantial inequalities among social
groups-large farmers, small farmers, tenants, and landless laborers.
The larger farmers, with their stronger capital resources and their
linkages with the information, credit, and political networks are the
first to benefit from the modernized systems and they use their early
benefits to consolidate their superior positions relative to !('ss well
situated social groups.

The paper by Miss Francine Frankel develops this same theme,
but she looks at it from the political and social structure standpoints.
The stable social relationships in the countryside, the base for which
has been developed over centuries, are challenged by the technical
requirements for the modernized production systems. The much
greater capital, technical, and managerial inputs necessitated by the
agricultural revolution are considered by the landowners to merit a
larger fraction of the total production than that provided under tradi
tional share arrangements. Tenants and laborers, in turn, believe
that they too should participate significantly in the increased largesse
provided by the "miracle" seeds. With a substantial economic surplus
at stake, the opposing interests polarize. Landlords may alter tradi
tional shares, dismiss tenants, and substitute machinery for laborers;
meanwhile tenants and laborers are attracted to more radical political
alignments where the rhetoric promises a better future. Her case
study of 1970 political campaigning in the Punjab supports the hypothesis
set forth.

These authors return to an issue raised in Mr. Poleman's
introductory paper-the degree to which a mo«(ernized and productive
agriculture can provide the product base necessary to shift food from
a scarce item to one of abundance. In essence this is the same question
asked by Freebairn when he postulates the possibilities of a highly
dualized ag~icultural economy, with the alternatives being keeping
the marginal rural populations "in reserve" back or. the farms until
they can be absorbed or channeling the surplus to provide the resources
for an active and positive forced urbanization policy. It should be
clarified that there is still no adequate evaluation of the degree to
which the style of agricultural modernization that is discussed in this
book is in reality a socially inexpensive style of development. The
high-yield varieties system of agricultural produ~tion is a capital
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intensive and technically demanding system. There are no good
estimates of the true social costs to the low il1come countries of
implementing this style of development.

A careful reading of this volume reveals an interesting search
for solutions to some of the most pressing economic problems facing
the developing countries-those related to providing employment for
rapidly expanding and mobile populations. Those with closest associa
tion to the agricultural sector look with hope towards urbanization;
those whose experience has been more nearly urban look to more
rural solutions. Michael P. Todaro's chapter reviews the limited
growth of employment compared to the attraction of urban centers.
His study emphasizes the failure of market prices to properly guide
national resource allocation. He reviews the mechanisms at work
that tend to encourage urban migration because of the individual
rewards associated with going to the cities, when the social costs
are much greater than the social benefits accruing, Todaro sees
rigidities and institutional arrangements as forces tending to accelerate
employment disequilibrium. He looks upon the agricultural and export
sectors as having neglected opportunities for employment creation.

ConceptionalJ.y, of course, primate urban centers are able to
provide many services with substantial scale economies. Industrial
plants, for example, tend to be established in proximity to other like
businesses; the advantages to the new plant are many-access to
skilled workers is easier, both ancillary services and supplies are
more readily available, and there is the demonstration effect that a
prodt\cing plant can effectively operate in the area. Other scale
advantages also accrue to urban centers: water, sewer, telephone,
gas, electricity, education, public health facilities, and other like
public services can all be provided in cities at less cost per person
served than in a multitude of small villages. But there are also plenty
of indications that at some point increasing the size of a city becomes
anti-economic-costs of providing services rise per unit served and/
or the provision of services m~y break down either partia.ly or com
pletely. Mr. Hardoy explores the implications of settlement patterns
to economic growth, and to political and social stability with special
reference to Latin America. Continuation of current trends, with
heavy migrations to urban centers, the establishment of marginal
settlements around the central cities, the inability to marshal the
resources necessary to provide required public services, and the
failur'J of employment opportunities to develop win lead to increasingly
serious breakdown of metropolitan centers. 'fhe '3tyle of rural develop
ment will have a direct influence on the pressures that will be placed
on citi.es; stratification in the countryside, with small farmers in
creasingly denied access to the market economy, will accentuate the
already established trends toward urban migration.
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Another of the influences that will be felt with the spread of
modernized grain producing systems is a restructuring of trade in
agricultural commodities, particularly among third world countries.
Almost all of these countries have settled on policies calling for self
sufficiency in basic grains and the Green Revolution offers promise
of fulfillment. The corollary to this is that a number of grain exporting
countries are going to lose a fraction of their traditional markets and
their trade relationships are going to suffer correspondingly. Mr.
Sisler systematically reviews the performance of sets of countries in
the area of international trade, not only with respect to grains but for
non-agricultural commodities as well. As the title to his chapter
suggests, he finds little indication that the rationale of comparative
advantage is currently offering, or can be expected in the foreseeable
future to offer, direct guidance in international specialization. He
does suggest that the Green Revolution may help provide a low produc
tion cost base in the developing countries for the manufacture of high
labor component products.

As was pointed out in the Introduction, this book was prepared
in order to look at the social, economic, and political implications of
rapid modernization in agriculture. It is based on an appreciation of
the very powerful influences that technological changes induce into
the existing structures of society. Rapid breakthroughs in agricultural
technologies in the tropical and subtropical world create an e~onomic

surplus offering an element of flexibility in development planning
which is a welcome new feature. But like all social change, this
present example can take different directions: the critical inequalities
between the advantaged and the less so, shifts in regional competitive
ness, and the possible exacerbation of unemployment problems-all
take on the dimensions of national social necessity. And the new
technologies which offer so much promise have a decided influence
on the behavior of their users. The new systems require a much
higher commercialization of agricultural activities than exist in
traditional systems; the necessity of purchasing 2n increasingly higher
proportion of farm inputs and having' a marketable surplus to pay for
them alters the whole pattern of human relationships in rural areas.
The stage is set for the dramatiz~tion of new attempts to reduce the
enormous waste of human resources which has typified low income
countries for far too long.

D.K.F.
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CHAPTER

INCOME DISPARITIES IN

THE AGRICULTURAL SECTOR:

REGIONAL AND

INSTITUTIONAL STRESSES
Donald K. Freebairn

The central concern of this chapter is to review the relationship
between equity and development. It seems fair to say that technological
and economic considerations have been the dominant ones in the sys
tematic study of development over the past 25 years, and at least with
respect to the intervention of economists, theoretical formulations
have emphasized rapid growth at the expense of a wide distribution
of the benefits. Growth models emphasize capital accumulation and
provide for disparate income levels, assuming behavior patterns that
permit the transfer of a significant fraction of high personal income
into investment capital. And, of course, these models have had a
direct influence on development policy formulation.

As far as development of the agricultural sector is concerned,
no single breakthrough in recent years has had the impact of the
Green Revolution, with its technological definition and with the corre
sponding economic and social influences. The thesis of this chapter
is that the technology of the high-yielding varieties systems as em
ployed in practice and as facilitated by national and inte~national

agencies exacerbates the already substantial income inequalities
among agricultural populations. In this respect the technology operates
in two fundamental ways: (1) it is highly selective in adaptation to
particular ecological zones, and (2) because of technical requirements
it operates to distort even further the inequitable distribution of income
and wealth within the favored zones.

In its simplest form, the technology of high yield varieties, while
essentially a biological process, has important political, social and
economic aspects associated with i:s implementation and facilitation.
The most basic elements of the improved technology include a defined
c~lendar of operations, thorough land preparation, use of genetically
improved seed, precise and significantly higher chemical fertilization
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programs, water control, and plant insect, disease, and other pest
protection.

On the surface there appear to be no significant elements in the
improved production system that cannot be employed on the smallest
as well as the largest farms in the favored production zones. Never
theless, in his introductory statements at the beginning of an inter
national conference on the Puebla Project in August, 1970, Dr. E. J.
Wellhausen, Director General of the International Maize and Wheat
Improvement Cent.er, pointed out clearly that the Green Revolution
had moved ahead on its own momentum, primarily among the larger,
more commercially minded and well established farmers. 1 He pointed
out that Mexico's wheat production is concentrated in the irrigated
valleys of the Northwest and somewhat in the Bajio; the improved
technologies in corn production have been adopted in the areas with
the best rainfall and by the larger and more commercially oriented
farmers. Even sorghum grain, which has the capacity to grow in dry
regions with variable rainfall, is grown on large commercial farms,
in the better natural rain-fed areas, or even under irrigation. Brazil
naS also enjoyed considerable success in moderniZing parts of its
agricultural sector, particularly in Sao Paulo and the Minas Triangle,
and has made important advances in the systems of maize production
using internationally known and developed technologies, but little has
been done to alleviate poverty in the rural communities of the North
east. Gua~emala, Ecuador, Colombia, and Peru have all made im
portant progress in modernizing elements of their agricultural sectors,
but in almost all cases the advances have been selective. Guatemala
has increased corn production, in the Pacific lowlands, to meet urban
demand, but the mass of the rural population lives in the highlands.
Colombia emphasizes research work in its rich valleys and lowlands,
but most of the rural people live in the highlands. In a similar manner,
Ecuador il3 concentrating its production efforts in a few favorable
valleys and in the Pacific coastal areas, yet there, too, most 01 the
rural people are located in the highlands. Both Peru and Bolivia are
making progress in supplying their rapidly expanding urban populations,
but the larger rural subsistence sectors in the highlands are being
bypassed. Throughout most of Latin America, the tendency has been
to concentrate the modernized and technical agricultural production
systems in the ecologically more favorable areas and with the better
situated farmers. While the structure of agriculture in Asia is in
many respects distinct, the consequences of modernization are not
substantially different.

INTER-REGIONAL DISPARITIES

The physical resources available to a community or a region will
largely determine the potential for benefiting from the high-yield variety
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technology. Soil, climate, topography, irrigation facilities, population
densities, and market location all vary between regions, and these
physical and location factors in part determine the relative success
of the new technologies. The two most significant breakthroughs over
the past 25 years have been the development of the new wheat and
rice production systems. A look at the adaptability of these systems
may help to clarify the effects on farm income growth between geo
graphic regions.

Rice

A look at rice in the Asian countries (excluding China) reveals
that in the late 1960s approximately 81 million hectares of land were
planted to rice.2 While there seem to be no studies that directly define
the areas in which the new varieties may be used, there is some work
that reflects the rate of adoption of the new varieties. Randolph Barker
and Makar Mangakas, in a paper presented at the fourteenth Interna
tional Conference of Agricultural Economists, discuss the envil on
mental factors influencing the performance of high-yieldIng varieties
of rice and wheat in Asia.3 While their paper principally 8xplores the
comparative growth in use of the new varieties, it does provide useful
insight into the potential areas that can receive the benefits of the newer
techniques. The authors point out that most rice is grown under con
ditions of seasonal rainfall and where there is an absence of adequate
water control; plantings are subject to the risks of both flood and
drought. Up to now new varieties have not been developed that signi
ficantly help either the upland or deep water rice growing regions.
Adoption of the improved systems in the rain-fed wet-rice art:as,
although technically feasible, does not offer the potential differences
in yield that hold under favorable irrigation conditions. In addition,
since the improved systems require substantial purchased inputs, the
uncertainties about water supplies inhibit cultivators in the rainfall
areas from risking their precarious domestic economy by adopting
the system. Randolph Barker and Makar Mangakaa give the following
estimate of rice planting area (by land type) for South and Southeast
Asia:

Land Type

Irrigated
Single cropped
Double cropped

Subtotal

Effective ClOP Area
(percent)

10
10

(20)

Production
(percent)

15
25

(40)
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Land Type

Rainfed:
Deep water
Other

Subtotal

Upland

TOTAL - All
areas and
production

Effective Crop Area
(percent)

10
50

(60)

20

100

Production
(percent)

8
42

(50)

10

100

For the rice technologies that are now available, only 20 percent
of available crop lands have ecological conditions favorable to adoption.
While future work js programmed that may broaden the production
zones that can benefit from the new technologies, 4 the work to date has
been highly selective in terms of regions with potential to receive the
principal benefits.

Wheat

The favorable environmental requirements for the application of
the high-yielding wheat varieties systems of production are quite
comparable to those for rice. The systems have been designed for
application under irrigation, although they can be applied in a few
production zones with highly favorable natural rainfall. For the areas
under our current purview, these requirements are less limiting with
respect to regional adaptability than for rice, which is by far the more
dominant crop. Wheat is grown almost exclusively under irrigation
in South Asia and, of course, hardly at all in Southeast Asia. Out of
the approximately 22 million hectares of base area Sown to wheat in
South Asia, an estimated 9.4 million hectares were planted to the
improved varieties in 1969-'10. 5 This means that well over 40 pe:-cent
of the wheat lands have incorporated the improved system, and expan
sion still continues at a rapid pace. This rapid adoption is not unlike
the experience of Mexico in which the improved varieties reached 90
percent and more of wheat acreage a few years after introduction. *

*Delbert Myren gives an excellent report on the locational differ
ences and quality of land as explanation of the differential histories
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The circumstances in West Asia and North Africa are distinct with
respect to the ecological conditions under which wheat is grown. In
these regions only about 6 percent of the wheat plantings were reported
sown to the improved varieties last year. It should also be pointed
out that the great majority of the world's wheat supply is produced
under m:tural rainfall cunditions, albeit for the most part in the more
well developed countries. *

On balance, even for those crop~ on which substantial progress
has been made, the great majority of the production regions in devel
oping countries are standing to the side while others gain competitive
advantage through the application of the modernized production systems.
And, while it is difficult, and, with the data currently available, perhaps
impossible to put exact numbers on the share of regions and agricul
tural population~ obtaining direct benefits, it would be hard to imagine
with current agricultural techniques a potential advantage in the inter
mediate term according to more than 20 percent of the production
regions. It is somewhat uncertain whether or not populations would
be denser in the favored regions of water control, bd they would
probably not be.

INSTITUTIONAL STRESSES

Equally significant are those institutional structures and forces
and the technological requirements of the production system that
jointly serve to discriminate in the distribution of benefits between
social groups within the favored regions. In the short-to-intermediate
term periods of a new and significantly more efficient production
system, the early adopters are able to capture a significant surplus
profit when the innovation affects a product that has either a massive
market compared to the amount produced in any production zone, or

for the spread of wheat and maize production systems in Mexico in
"The Rockefeller Foundation Program in Corn and Wheat in Mexico,"
in Clifton R. Wharton, ed., Subsistence Agriculture and Economic
Development. He details the geographicai shifts in location of wheat
production, resulting from the improved production system designed
for the irrigated areas at the expense of wheat plantings in the non
ir rigated high valleys and northern plateau regions.

*The 1968 Food and Agricultural Organization Production Year
book indicates that less than 20 percent of the world's wheat production
occurs in Latin America, Africa, and South, Southeast and West Asia.
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is imported in significant quantity. While it is impossible to say with
certainty what the long-run effects in the di.3tribution of gains of tech
nological improvements might be between producers and consumers,
because these will be dependent on the relative demand conditions
facing producers as a whole and their relative bargaining position
vis-a-vis political power, one can expect in a market oriented society,
except under the most unusual of conditions, that early participants
will reap substantial net gains. Not only this, but in a dynamic context,
those who have felt the benefits of advantage reasonably can be expected
to make every effort at consolidating those benefits and using them in
part to perpetuate the favored position.

Land OwnershIp

The most obvious of the factors determining who will receive the
benefits is who owns the land. In low-income agrarian societies, a
great majority of the organizing institutions of the society center
around the ownership of land. Classical economics attributes to land
the role of residual claimant after all other factors have received their
payment in accordance with their productivity at the margin or at their
opportunity cost in alternative uses. For the short run, land owners
would be expected to receive much of the surplus profit from the
innovation. Without for the moment doing any more than make passing
mention of the complex influences that the innovation may have on the
distribution of production benefits between producers and consumers,
it is possible to identify, at least conceptually, tht; narrowing band of
producer beneficiaries. Even in the highly populated regions of Asia,
where numerous forces and much time have worked to break down
excessive concentration of ownerShip, it is estimated that up to a third
of the labor force dependent on agriculture are landless workers.
Admitting that at least some from this group may find more days of
employment with the new technologies than was true before, there is
little reason to expect that their wage rates or position in the labor
force will be significantly enhanced. * In fact, there are indications

*Mr. Richard Critchfield, on leave from the Washington Evening
Star and a traveling fellow of the Alicia Patterson Fund, was asked to
reflect on the meaning of the Green Revolution when Dr. Norman
Borlaug was awarded the Nobel Peace Prize. His letter from Jakarta,
RC-10, October 30, 1970, of the Patterson Fund series, reviews the
forces at work tending to displace agricultural workers in the villages
of the Punjab and in Indonesia. He vividly points out how the shifting
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that a corollary of the high yield varieties is a strong tendency toward
mechanizing agricultural operations; the model for moderniZing agri
culture is largely the United States and Western Europe, both of which
enjoy world fame for their technical and mechanized agricultural
systems. The application of biological science and mechanical engi
neering operate hand in hand in these examples, and to most observers
the demonstration effect of modernized agriculture means the intro
duction of both elements. In most countries encouraging agricultural
modernization, there are arra.ngements and institutions subsidizing
the introduction of mechanicaL power at the expense of employment,
although it must be recognized that, particularly in areas of multiple
cropping, the precise calenda.r of operations between harvest and the
following planting provides such a short time period that farmers may
be forced to use mechanical cultivation. *

Information Networks

But the institutional arrangements are far more pervasive than
the question of just who owns the land; there are numerous concomi
tant elements. The high-yield varieties technology requires the precise
application of science to the agricultural production processes, and
this precision makes access to the work of the scientists of extreme

production economy of the high yield varieties works to break down
an evolved system of mutual rights, obligations, and responsibilities;
the new systems, although more efficient and seemingly more eco
nomical, undermine village social welfare systems established over
centuries. (See chapter 7 for a fuller analysis of this problem in
the Punjab.)

*A short news report in the New York Times on November 1,
1970, reported that Pakistani landless and jobless are being increased
by the Green Revolution. The opening line states that a farmer, having
received his new $4,500 tractor, is releasing his three tenants-he does
not now need extra labor. The news report quotes a West Pakistan
Planning Commission official to the effect that full mechanization on
farms of 25 acres or more could displace 600,000 to 700,000 workers
in 15 years. It further cites that the number of tractors in Pakistan
has gone from 3,000 in 1960 to 20,000 in 1969. While it is true that
both this and the Critchfield citation are journalistic reports, they
represent a very real interpretation of the perception of peasants and
officials in the regions affected.
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importance. Tying into the networks of experiment stations and
extension services is essential if a farmer is going to be able to gain
the maximum benefits not only from the first application but from
succeeding generations of improved practices. The largest benefits
have been reaped by those who get into this kind of improving tech
nology early on. In northwest Mexico, where much of the new wheat
technology was first worked out, farmers learned that there were
enormous rewards for the early users. If they could manage to be
the first entrusted to produce a new variety, the reward was double:
in the first place, they had higher yields than were possible before;
and second, they were often able to sell their crop as seed to later
adopters at much higher than commercial wheat market prices. These
opportunities were afforded to farmers who traveled, who knew ex~ctly

what was going on, read farm magazines, visited the experiment sta
tions, consulted with technicians working on improvement problems,
and were respected members of the community. While it is true that
these men were important and often larger landowners, they were
more than just that: involvement in the process requires more than
mere land ownership. An important fraction of the lands in northwest
Mexico are owned by the ejido sector, yet this factor of land ownership
has not in and by itself been enough to guarantee a wide participation
in the progress and rewards of the bountiful agriculture of this zone. *

Resource Development

It was mentioned earlier that water control is one of the most
critical factors in the high-yielding varieties technology. The practices
that must be followed involve substantial purchased inputs, and unless
farmers can depend on an assured supply of water, the risks of invest
ment are far too high. The rapid expansion of private tube-well

*The author vividly remembers being in the Yaqui Valley, Sonora,
Mexico, in the Spring of 1963 when the regional experiment station
(CIANO) held its annual field day. Thousands of farmers from all over
the Northwest attended, but what was most notewort~y was a full page
announcoment in the local newspaper in which the leading ejido sector
leader SIgned in the name of his ejido a note of gratitude to the experi
ment station for having for the first time invited the ejidal sector to
participate in the field day; this, although similar field days had been
held for close to 15 years and the region had obtained international
renown for the results of applied research and their incorporation
into farming practices.
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installations in South Asia and the Philippines in the past five years
is testimony to both the requisite nature of water in the modernized
farming systems and to the expected profitability of the package of
practices. The area irrigated by tube wells is reported to have
increased in West Pakistan from less than 200,000 acres in 1956-57
to 2.45 million acres by 1966-67,6 and in India from 7.1 million
hectares in 1959-60, to 8.5 million hectares in 1965-66;7 the number
of tube wells installec by the Philippines Irrigation Service Units
increased from about 600 wells in 1964-65 to over 5,000 wells in
1968-69.8

Farmers who know how to modernize their farming systems
and who can make arrangements to carry out the improvement plan
have been richly rewarded. Mr. Charles Robertson studied tube well
irrigation in the Philippines in 1970. His study details a number of
salient points. 9 In the first place, investment in well irrigation systems
can be a highly productive activity; the internal rates of return in the
Robertson study area in the Philippines were estimated to have a
potential of more than 30 percent under favorable conditions, and even
higher for shallow wells. A second feature of pump irrigation was
their rapid increase over the past several years, noted above, and the
tendency for Philippine farmers, particularly those with larger farms,
to invest in them notwithstanding the relatively unsuccessful program
of the Irrigation Service Units when this agency worked with the
Farmers' Association in promoting tube wells.

Robertson presents interesting partial evidence concerning the
distribution of surplus profits. In Nueva Ecija, Philippines, and under
a traditional 50- 50 sharecropping system, the introduction of a
shallow well was estimated to increase gross income per hectare by
858 pesos in the dry season and by 304 pesos in the wet seas )n. (This
compares to a'1 expected 800 pesos per hectare annual gross without
irrigation.) ThUS, when landlords and tenants share the extra cash
costs of operating the pump, the tenants receive a significant part of
the benefits of the new technology, with only modest additional labor
inputs. Under cash tenancy, the landlord is able to charge for some
fraction of the capital costs of the irrigation investment, and the
tenants' share drops proportionately. The Philippine Agrarian Laws
provide for the elimination of sharecropping with the substitution of
cash rentals, owner cultivation, or owner aclministration. Although
not well documented in this study, there is the suggestion thai. large
farmers who are in strong capital positions and who are able to
provide the requisite management are shifting as much of their farms
as possible to direct administration, thus more nearly capturing the
full advantage of the modernized production system.

Even the nominally private investments in water development
have significant public aspects, whether they are in capturing a
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fraction of the flow of the water that is then not available to others,
or in the direct and indirect subsidies so often associated with resource
development. And, of course, the publicly developed projects usually
have important elements of subsidy involved. Access to these in
creased resources is often biased in favor of larger and commercially
oriented farmers and at the indirect expense of small owner-operators,
tenants, and landless workers.

Agricultural Credit

Involvement of small farmers and tenants in the improved tech
nology depends importantly on the availability of credit. As discussed
above, the requirement for adequate water control in order to use the
high-yield varieties technologies has created a demand for tube wells
and low-lift pnmps. Notwithstanding the rapid payoffs for investments
in water development, the initial capital requirement is high and often
beyond the means of small farmers. In the Philippines a shallow well
with pump represents about U.S. $1,000 and can earn an estimated
30-70 percent internal rate of return. For small farmers, provision
of this kind of capital is usually dependent on credit: in many instances,
larger farmers with other business or professional interests are able
to directly finance even the far more substantial investments of deep
wells without recourse to credit institutions. But if the objective is
to incorporate as many small producers as possible into the modernized
production systems, it is necessary to facilitate the development of
their resource base.

Of course, additional working capital, particularly for fertilizers,
must be financed. Both institutional credit and traditional village-level
sources are able to make some contribution toward satisfying these
needs, although small farmers have limited access to the amounts
and forms needed to modernize their farhling systems. * Two important
factors are at work that tend to limit the expansion of credit for small
farmers. The first is the cost of the credit; increased administration
costs per dollar loaned and the presumed increased risks associated
with small loans make the cost of supplying credit to small farmers
higher than to large farmers. Since interest rates for institutional
leaders are either fixed by law or custom, the extra costs bite into

*For example, less than 10 percent of Mexico's farmers have
access to institutional credit. Donald K. Freebairn, "Prosperity
and Poverty in Mexican Agriculture," Land Economics, February,
1969, pp. 36-37.
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profits; since the total amount of funds available for lending is always
short, managers operate more profitably by selecting larger farmers
who can both borrow in larger units and who offer lower risks of
losses. The second factor centers on the structure of credit insti
tutions. Commercial banks, cooperative credit societies, and public
agricultural banks are linked to that segment of the rural society
that has access to the networks of technical knowledge, the physical
resources of land and water, and political clout. It is hardly surprising
that these same farmers are the principal credit clients.

Employment

The possible displacement of workers in high-yield varieties
production systems has been alluded to above; the importance of
providing employment opportunities in low income countries with
rapid population growth rates makes it mandatory to consider more
explicitly the employment ramifications of rapidly modernizing
agriculture. A number of basle elements work to make the
modernized systems capital- as contrasted to labor-intC:Jnsive
dependence on irrigation, chemical fertilizers, pesticides, and other
capital-oriented inputs; multiple cropping with rigorously defined
calendars of operation tending to force mechanization; and the demon
stration effect of the world's already modernized agriculture with its
capital-intensive and labor saving format.

The offsetting elements are the degree to which multiple cropping
will tend to compensate for the displacement of agricultural laborers
by more mechanized production systems and the jobs that may be
generated to service the modernized agriculture. Although there may
not now be very satisfactory estimates of the balance to be drawn,
there are a few interesting studies that suggest the direction of the
answer, although, unfortunately, there is little on the question of
agriculturally induced industrial employment. One effort, a study by
Martin H. Billings and Arjan Singh, is directly related to the employ
ment situation in the Punjab, in India, as a result of the Green Revo
lution. 10 (See Chapter 7.) Billings and Singh divide farming operations
into four categories in order to evaluate the potenti.:: e 11' mechanization
and the probable influences on employment; the categories are seed
bed preparation, irrigation, interculture, and harvest. They also
distinguish the effects on family labor, permanent employees, and day
laborers. In the region of the Punjab, farmers (inclUding tenants) tend
to give personal attention to the details of seed bed preparation, par
ticularly if a tractor is being used. Mechanization of land preparation
and seeding would effect few non-family workers, although resident
landlords might tend to release tenants and take a more active role
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in farming operations. Irrigation operations on small and intermediate
size farms are also largely done by family workers, and the use of
power to draw water tend to release children and women from the
burden of handling pumping operations. Interculture is a labor intensive
part of the farming program; at present it is the least likely to be
effected by mechanization, and the new technologies have the least
~ffect on labor requirements. The most labor intensive activity in
wheat production has been harvesting. Most farms, both large and
small, use day labor in cutting and threshing. The much higher yields
resulting from improved techniques have placed a heavy demand on
labor and have even caused shortages. By 1969 Billings and Singh
estimated that half of Punj ab wheat was threshed mechanically, and
they estimated almost all would be by 1974. The introduction of
mechanical harvesting will eventually result in an overall decrease of
about 90 million man-days of employment in the Punjab, most of it
for day laborers.

It is clear that the extra energy needed to handle tht: improved
single crop and to cope with the potential for multiple cropping forces
a need for muc,l greater quantities of energy than that available from
conventional scurces. In the Punjab farmers have responded by
increasing over the last five years the number of pump sets from
66,000 to over 100,000, mechanical threshers from 5,000 to about
100,000, and tractors from about 8,000 to 20,000. This kind of growth
is likely to continue.

Billings and Singh study the influence of tractor cultivation on
employment demands for different rotations in the Punjab. For each
of seven rotations studied, a modernized production system using a
tractor, pump set, high-yield varieties, and fertilizer, reduced per
acre labor requirements from 20 to 30 percent below those for tra
ditional farming uystems, with the incidence falling most heavily on
family labor-some of which might be absorbed in marketing and
distribution activities. And, of course, mechanized multiple cropping
can absorb more labor per unit area of land than non- mechanized
single crop farming.

A quite different study in the Moquequa Valley in Southern Peru
explored the economic feasibility of introducing an intensive horti
cultural cropping system into a traditionally oriented small holder
farming system. 11 The shift from extensive production of grains to
intensive horticultural crops multiplied gross incomes almost fourfold
and greatly increased factor returns; it did not, however, increase
employment. While capital requirements increased two to three times
over traditional farming requirements, the labor requirement only
rose 20 to 30 percent.
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Rapid technical progress in agriculture has the capacity to
increase significantly agricultural production; recent successes in
Mexico, India, Pakistan and the Philippines serve as indicators of the
results that can be expected. At the same time, the technologies,
with their implicit implementing policies, seem to work toward heavy
concentrations of potential benefits. Without being able to specify
numerically the degree of concentration, the larger sized landowners
in the favored ecological zones combine their connection with the
information networks producing improved technology with control
over the requisite resource base, including access to the production
inputs and the means of financing them. * In addition, because of their
social and political status, they can influence policies that enhance
their own positions relative to those in weaker positions.

THE CASE OF MEXICO

Ideally, it would be beneficial to have detailed data on the shifts
in income levels between regions, and between farmers within regions,
that have been associated with changes in technological systems.
Unfortunately, these kinds of data are not available, and considering
the postulated disparities that may be generated by moderniZing
selected agricultural regions, no government might reasonably be
expected to set up such an inquiry; it is conceptually easier to measure
the increase in tons of production, and such measures serve as testi
mony to effective development policy.

With the exception of Mexico, most of the countries that have
been active participants in demonstrating the powerful production
potential of a modernized and technical agriculture have been involved
in the process for less than ten years. The case of Mexico is unique
because it is now almost 30 years since the establishment of purposeful
and effective agricultural research. In addition, the"e, and in many
other countries as well, the recent implementation of organized
research and production campaigns are supported by a long record of

*Mr. Mkhael Schluter in an unpublished manuscript reviewing
the relationships between the new varieties and farm si2.e, using data
reported by the Agricultural Economics Research Centres, identified
a positive correlation between adoption and farm size in the 20 areas
studied and showed that the relationship was statistically significant
at the 5 percent level for 17 out of the 20 cases.
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interest in, and activities related to, improvinv, the production base
in agriculture. In a very real sense, recent successes in production
campaigns rest on investments in land and water improvement, ad
vanced agricultural training and research, extension services, credit
systems, and marketing, price, and other s'lpporting policies whic!1
have received the attention of national leaders for many years past.
The present phenomenon rests on well-known results that have proved
Ruccessful; the pieces have fit together better than ever before. A
new appreciation of what is both important and necessary is the essence
of the revolution.

Systematic modernization of Mexico's agriculture has been
pursued over much of the past 50 years, and pursued in an interesting
and pragmatic way. On the one hand, the country has carried out an
extensive agrarian reform which incorporated well over two million
families into the body of farmers with land holding rights; at the same
time, it pursued policies of land and water development, transportation,
agricultural technification, agricultural credit, and price supports
that have been designed to forge a new and modern agriculture at the
periphery, rather than to transform the old and eSlablished.12 A
recent study of the Mexican economy provides an interesting view of
the regional shifts taking place in agricultural production and pro
ductivity.13 The ranking in Table 6.1 indicates the notable shift down
ward of the heavily populated center region vis-~-vis the periphery.
Notwithstanding the tenuous nature of production and population data
in Mexican agriculture and the difficulties involved in ma~'ing inter
temporal product values comparisons, the suggestion is of shifts from
approximate equality of per capita agricultural production between
the Center and the North Pacific at about U.S. $24 in the 1899~1907

period to a shift upward by 1966 to about U.S. $60 for the Center and
to about U.S. $220 for the North Pacific. The magnitudes in the shifts
are sufficiently large so that modest changes in the data base would
still not materially effect the conclusions drawn.

The data given in Table 6.2 extend the argument a little further.
The old and well established Center area had the slowest rate of
agricultural growth; it also had by far the slowest growth in agricul
tural labor force, land under cultivation, and (except for the Gulf
coast) in capital investment. The Center has, of course, been farmed
intensely for hundreds, perhaps thousands, of years and, while land
under cultivation between 1930 and 1960 almost doubled for the country
as a whole, the expansion in the Center has been only about one third.
The labor force has also grown slowly in the Center with an approxi
mate 50 percent increase between 1930 and 1960, compared to an
almost doubling in the other regions. Direct investment in Central
region agriculture has not been attractive, although it is important
to note that productivity increases (reSidual, Table 6.2) have been
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TABLE 6.1

Rank Ordering of Regional Per Capita Agricultural
Production in Mexico

In f.,'J':.:.:;:

Descend-
ing

Ordef 1899 1907 1930 1940 1950 1960

N. Pa- N. Pa- N. Pa- N. Pa··
1 Gulf Gulf cific cific cific cific

N. Pa-
2 cific Center Gulf Gulf North Gulf

S. Pa-
3 Center cific North North Gulf North

N. Pa- S. Pa- S. Pa-
4 North cific Center Center cific cific

S. Pa- S. Pa- S. Pa-
5 cific North cific cific Center Center

Source: Adapted from Table 3.4, Clark W. Reynolds, The Mexican
Economy, p. 101.

higher in this region than in the Pacific North. A lal'ge fraction of this
increased productivity in the Center may result from influence that
urban infrastructural investments may be having on this region's
agricultural economy.

Another interesting phenomenon emerges from this data. Al
though the Pacific North region had the highest rate of expansion in
output, it had the lowest increase in productivity among the several
geographic regions. The almost 6 percent compounding rate of growth
in output over a 30 year period is one of the highest that can be imag
ined for an agricultural region~ but it has been accompanied by an
almost corresponding growth in agricultural inputs. Most significant
has been the heavy capital component. Capital inputs have increased
over twelvefold bet'l.'een 1930 and 1960. By contrast, in the Pacific
South, although still a relatively lOW-income agricultural region, the
rapid rate of growth in output has been associated with much more
reduced growth in capital inputs. In contrast to the heavy capital
demands of the technical and mechanized agriculture of the Northwest,
the Paciiic South has expanded production largely by opening new lands
to cultivation, incorporating large elements of labor both in clearing
new lands and in the agricultural production activitit::s. The relatively



TABLE 6.2

Growth of Mexican Crop Production, Inputs, and
Productivity, 1929-59

Region

North

Gulf

North Pacific

South Pacific

Center

Compound
Index Annual Growth

(1929=100) Rates

Labor 178
Land 223
Capital 894
Output 433
All inputs 5.0
Residual 4.2

Labor 173 0.8

Land 223
Capital 278
Output 376
All inputs 4.5
Residual 2.7

Labor 215 1.8

Land 304
Capital 1,290
Output 537
All LJputs 5.8
Residual 5.6

Labor 189
0.2

Land 271
Capital 461
Output 529
All iuputs 5.7
Residu~.l 2.9

Labor 152 2.8

Land 135
Capital 340
Output 283
All inputs 3.5
Residual 1.8

1.7

Source: Adaptod from Table 3.10 and 3.14, Clark W. Reynolds,
The Mexican Economy, pp. 116-124.
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low rate of growth in productivity, although a seeming anomaly to the
caBual observer of the beautifully cultivated irrigation districts of
Sonora and Sinaloa, has been identified in the published repurts of
a number of students of Mexican agriculture.l4 Considering the
relative scarcity of capital for national development, the allocation
of so much scarce resource raises serious questions about the
strategy selected.

It is still too early to have at hand even preliminary results
from the 1970 Mexican Census of Agriculture, which is the only ade
quate source for documenting both regional and individual concentra
tions in Mexican agriculture. As a consequence, data from 1959 (the
1960 census) must be used. In an earlier study, this writer identified
the degree of concentration in Mexican agricultural output among a
handful of agricultural producers. 15 Over 40 percent of the agricul
tural marketings come from about 11,000 farms, or 0.3 percent of the
nation's producing urjts. By including a wider group of intermediate
sized private farmers and the better situated ejidatarios, one can
account for three-quarters of the agricultural marketings coming
from about 15 percent of the farming units. Mexican agriculture has
been very successful in supplying urban centers and foreign markets,
thanks to policies that encourage the bringing together of resources
necessary to forge a new and modern agriculture where no agriculture
existed before. Opening up new lands to cultivation, developing water
resources, estlishing research stations, providing transportation
facilities, assuring the supply of the requisite inputs, building credit
institutions, and assuring attractive markets for agricultural products
have resulted in a responsive and modern agriculture. It has not,
however, transformed traditional agricultural producers into model
entrepreneurs and relatively prosperous peasant farmers. Rural
poverty dominates the countryside; modernizing the periphery has not
improved the welfare of the bulk of the nation's small farmers,
ejidatarios and agricultural workers.l6

THE IMPLICIT VIEWS

Within the general framework of a market economy, three sim
plified views of the kind of national agriculture that might emerge come
to mind: a classical Western European type yeoman agriculture; a
highly modernized segment that supplies urban centers in association
with a subsistence segment that serves as a holding area until the
excess resources can be absorbed into non-agricultural activities'
and a highly modernized and small agricultural sector with surplu's
a~riculturalistsabsorbed in urbanization projects. No one can say
WIth any degree of certaii\ty the direction low income agriculture will
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take; it is quite likely that countries of differing circumstances will
opt for alternative policies. But there are some underlying forces
which will indicate the directions that may be forthcoming and which
can provide insights, even at this early date, of the implications of
the patterns of agricultural development now underway.

The central thrust of this chapter has been that the implementation
of modernized agricultural systems has been highly selective in its
application. It has been noted that ecologi.cal and institutional restraints
have operated to r'3strict the number of producer beneficiaries. The
question must arise as to mechanisms for successful implementation
of improved agricultural systems among small holders and, in essence,
the possibilities of building a viable and even prosperous peasant
agriculture. Is it adequate to develop a number of new technological
breakthroughs and formulate a series of pu·;>lic programs that will
facilitate widespread adoption, or is there a more fundamental limi
tation to the establishment of a progressive and prosperous peasant
agriculture in the low income countries?

At least one major experiment is currently being carried out
attempting to study the possibilities and potential for carrying the
benefits of a technified agriculture to small farmers-the Puebla
Proj ect. 17 'This undertaking, located in the state of Puebla, Mexico,
centers its attention on finding ways to incorporate small farmers
into the dynamic and growing national economy through the instrument
of a technically improved maize production system. The project started
in 1967 with 30 participants; by 1970 there were almost 5,000 farmers
organized into 200 groups working in the project, and they had about
12,500 hectares under cultivation. Farmer interest in the project is
classified by Leobardo Jimenez Sanchez to have shifted by years from
hostility to skepticisnl to interest and finally to enthusiasm, and the
institutions serving the i-'roject region from attitudes of skepticism to
interest. The cost-benefit analysis of the project (by Delbert Myren
and Jairo Cano) indicated a ratio of 0.93 for the first two years of
operation-1968 and 1969. As would be expected, the heavy overhead
costs on a relatively small production base gave a relatively low
payoff in the early years: the authors anticipate greatly increased
benefit ratios in the years ahead, although their assumptions seem
overly optimistic to the benefit of the project. Irrespective of the
costs involved, the project is beginning to demonstrate that small
producers in an area can be enticed to join into a production campaign
which both increases the productivity of their resources and increases
their incomes. Average maize yields of the Puebla participants moved
about 3 tons per hectare in an area where yields normally average only
slightly better than one ton. Farm incomes for participants in the
program rose from about U.S. $100/hectare for the traditional pro
ducers to U.S. $240/hectare for farmers associated with the project.
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But the question still remains, can the whole agrarian society
progress with this model, or must a rapidly modernizing agriculture,
perforce, operate on a highly selective basis to the advantage the few
while displacing the many? While improved agricultural systems
are widely accepted and diffused throughout the agrarian economy,
the increased supply of products runs up against onerous demand
restraints. Even in low-income countries the income elasticity of
demand for agricultural commodities is low. Technical improvements
that have the potential to triple and even quadruple traditional produc
tion yields can spread rapidly; if th8Y are pushed to incorporate the
great majority of the established producers, the growth in output
would overwhelm the capacity of the market to absorb them. Estab
lished internal markets are narrow. By way of illustration, consider
a modestly large country that produces a million tons of wheat on a
million hectares of land, and which imports an additional 500,000
tons, shifting as little as 200,000 hectares of land on the largest farms
(in the Latin American context, cOllceivably less than 1,000 producers)
to a high-yielding variety system with average yields of 3.5 tons per
hectare. Such a shift would raise domestic production enough to make
up for imports. Incorporating the additional producers, perhaps 50
to 100,001), would increase the quantity of product beyond any con
ceivable level of national consumption. A model of agricultural
development, which has worked with reasonable success in Western
Europe and in the United States in an historical period following rapid
industrial growth, with relatively low population growth and where
much of the structural transformation from ag..·arian to industrial
societies had already taken place, may not reasonably be expected to
function smoothly or even acceptably in developing countries with
primarily agrarian structures, high population growth, and only
modestly functional industrial systems. (See Chapter 5)

The two other views of the agrarian economy postulated above
are both dependent on a highly stratified application of the modern
izing technologies and, of course, this is the reality of recent agri
cultural development. The views diverge in terms of the expectations
about what happens to those who are left out. On the one hand, rural
areas with submarginal resource bases could be left in subsistence
agriculture, as well as farmers in favored regions who because of
institutional restraints may not be able to participate actively,!.) The
assumed form of economic organization implicit in this view is one
of constrained growth potential and of continuing relative scarcity.
Intelligent policy and humanitarian concern will give substantial
attention to welfare programs to those who are left behind, but the
problems associated with constrained growth and limited productivity
bes etting a large fraction of the national society will make adequate
welfare programs difficult to design and implement. There is also
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very serious doubt that those who are condemned to wait on the side
lines for their day in the sun will be willing participants.

The other alternative format is what might be called a forced
urbanization-full employment-welfare state view. Here the agricul
tural revolution, which is underway in tropical agricultural regions,
is the enabling mechanism. Basic food supplies can be produced by
an increasingly small fraction of the national population. For the
society as a whole there is only modest real social cost of shifting
human resources from marginal farming enterprises to building the
urban complexes so in tune with the desires of the masses of popu
lation not only for adequate food, shelter, and clothing, but even more
for the excitement and satisfaction of urban life styles. Lauchlin
Currie spelled out a version of this format almost ten years ago,
without the hindsight the Green Revolution has provided us.l9 Many
of us for too long have looked with romantic urge and wishful thought
on the development of a prosperous yeoman agriculture in regions
so long dominated by semi-feudal institutions. Technological revo
lution in agriculture and communications has intervened and afforded
us wider opportunities.
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CHAPTER

THE POLITICS OF

THE GREEN REVOLUTION:

SHIFTING PATTERNS OF

PEASANT PARTICIPATION

IN INDIA AND PAKISTAN
Francine R. Frankel

INTRODUCTION

Until the mid-1960s, lagging growth rates in agricdture imposed
a major constraint on the overall prospects of economic advance in
Asia. Then the development of new high-yielding varieties of paddy
and wheat reported from Taiwan a,.d Mexico provided the opportunity
for a decisive technical breakthrough in productivity. The new seeds,
supported by a package of modern inputs, including very high doses
of chemical fertilizer, pesticides, and controlled water proved capable
of doubling yield levels over the maximum potential output of local
varieties. Between 196~j and 1969, substantial gains in food grain
production ended decades of dependence on imports in several Asian
countries. The Philippines expanded rice production by 17 pe rcent.
Ceylon and West Pakistan achieved crop increases closer to 40 percent
and actually produced surpluses.

Even more spectacular gains occurred with the production of
wheat. In India, rapid expansion of the area under Mexican varieties
pushed up total output by almost two thirds between 1965 and 1970.
In West Pakistan, the wheat harvest increased by almost 70 percent
in the jJrief period between 1965 and 1968; by 1970, modest smpluses
were available for export.

The economic achievements of the Green Revolution are by
now quite clear. The social and political consequences are more
problematical. For one thing, so long as Asia was faced with the

This chapter could not have been written without the contri
bution of Karl von Vorys to the formulation of the analytical frame
work and to the analysis of the politics of Pakistan.
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imminent danger of severe food scarcities it was natural that planners
should give full attention to the problem of increa~dng production.
Only recently have the other effects of rapid agricultural moderni
zation on social structure and political processes achieved equal
salience. Moreover, too little time has elapsed since the advent of
the Green Revolution to establish the direction of long-term trends.
Finally, there is the problem of measurement. There are no equivalent
yardsticks to the economic measures of yield per acre and total
pl'oduction in making precise calculations about the complex of social
and political changes created by rapid technological innovation.

Unless, however, a determined attempt is made to consider the
social and political consequences of the Green Revolution we can have
only a partial understanding of the benefits and costs of rapid agri
cultural modernization. This chapter represents an effort to deal
directly with the cluster of non-economic changes triggered in tradi
tional peasant societies by the rapid introduction of moden technology
and commercial forms of economic life. Briefly summarized, the
central thesis of this analysis can be divided into four related parts:
(1) In the agro-economic setting of the Asian countryside, the intro
duction of capital-intensive technologies inevitably increases economic
disparities between the small group of surplus farmers on the one
hand and the majority of subsistence cultivators, sharecroppers, and
landless laborers on the other. (2) The response of large farmers
to commercial incentives results in an accelerated erosion of tradi
tional norms of agrarian relationships based on the exchange of
mutual, albeit nonsymmetrical, benefits and services that have
historically provided a justification for inequalities between the
propertied upper and middle status groups and the landless low castes
and classes. (3) The immediate result is a decline in the moral
claim of hnded elites to positions of authority and the collapse of
vertical patterns of peasant mobilization. (4) Over the long term,
large numbers of the landless become available fe,r participation in
new political commitments and groups based on egalitarian values
and class struggle doctrines.

Systematic testing of this analytical model would require the
collection of comparative data in all the Asian countries currently
experiencing the agricultural revolution. This has not yet been
attempted. However, the empirical portions of the discussion represent
an effort to test this model against available data for two critical
cases: the wheat belt of the Punjab state in India and the adjacent
wheat areas in the former Punjab of West Pakistan, both regions
of the subcontinent where the economic transformation wrought by
the Green Revolution is most advanced.
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TRADITIONAL SOCIETIES, COLONIALISM,
AND THE GREEN REVOLUTION

An appropriate point of departure for these hypotheses are
certain relevant common characteristics of traditional societies in
Asia. First, social order was based on mutual, non-symmetric
obligations between groups unequal in status, wealth, and influence.
In a typical transaction, the low status actors received material goods
and services, e.g., land, housing sites, clothing, and fuel that helped
alleviate environmental threat. High status actors received more
intangible benefits, including esteem, deference, personal service,
and loyalty in factional disputes. Order was, moreover, enforced
by extra-mundane sources. Roles were assigned by ascription: rules
were perceived as the necessary extension of a supernatural will.
The fulfillment of obligations between persons of high and low status
was a divine imperative.

Traditional societies were economically self-contained. Most
of the goods produced within their domain were also consumed there.
There was limited trade, and most exchanges were in kind. All
members had a customary right to a proportional share of the
collective agricultural product, and except in times of natural
catastrophe, they were assured of receiving a minimum of subsistence.
Income distribution was unequal, but significantly, the disparities
were relatively modest. Communal property rights, the small scale
of production and markets, and the rudimentary technology all imposed
low ceilings on accumulation. Given the principle of proportionate
crop share, moreover, most persons benefited from a good harvest,
and there was general incentive to work together toward it.

All this, of course, does not mean there were no conflicts or
tensions in traditional societies. However, the tendency toward
instability was mitigated by two factors. First, there was little
opportunity for comparison. Most persons lived out their lives
within narrow kinship patterns, and in their immediate locality. They
had little opportunity to meet strangers; when they did, they were
filled with apprehension. Secondly, as aggrieved or frustrated as
anyone felt, there was really little alternative. An individual had no
identity outside of his group, and no other place where he could
expect a welcome. Traditional society only rarely had to apply
physical punishment to exact conformity: ostracism was penalty
enough.

Just when traditional societies began to destabilize, and what
initially triggered this development, is subject to conjecture and
controversy, bllt the European penetration of Asia is recognized as
a major catalyst in this disruption. It WZl3 durip..~ this period that
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the crucial safep.,uards of traditional societies were critically impaired,
For one thing, this encounter was marked by a rapidly declining cost
of comparison. Regular exposure to alien commercial, milita roy, and
administrative personnel brought awareness of a different way of life.
Meanwhile, improved prospects of travel offered traditional societies
new opportunities to become personally acquainted with Western
consumption patterns. The period was, moreover, marked by a declining
cost of mobility. A growing number of urban centers provided not
only a haven of anonymity for those who otherwise would have to
suffer the sanctions of traditional norms but also a genuine alternative
for anyone who found small-scale groups unduly confining.

In South Asia, the encounter with an alien culture was aggravated
by growing Western military and political hegemony. Europeans
came to trade and colonial control was established to facilitate this
objective. Traditional societies could not remain economically self
contained for long. Insistently, colonial policy encouraged the shift
fi"om subsistence farming to production for extended markets. Rail
roads were introduced; roads were built; in some rural areas,
irrigation canals were constructed. In turn, agricultural and other
primary products, and through them, an increasing share of production,
moved out of traditional societies to urban centers and abroad. Such
transactions, across the boundaries of small-scale groups, could not,
of course, be conducted in kind. Abetted by colonial policy, the
dominant role of money as a medium of exchange was established.

In the rural areas closest to the towns, expanding demand for
agTicultural commodities brought better prices. Whe re irrigation
was introduced, a floor was set below which output in bad weather
years would not fall. Yet even when income improved the propensity
to invest remained low. Perhaps because most capital projects were
initiated by the public (colonial government) sector, or the new
technology introduced was massive in form and unsuitable for private
ownership, the marginal rate remained close to zero. Increments
in income were consumed, and consumed in the traditional manner:
on religious rituals, social obligations, and luxuries. As a matter
of fact, many consumed beyond their increments in income. Credit
became much easier as the result of another innovation of colonial
rule-the recognition of individual property rights. Originally intended
to facilitate assessment and collection of rural taxes, private owner
ship also provided cultivators with tempting collateral for loans.
Many could not resist the blandishments of professional moneylenders
and became debt-ridden. When the colonial authority lent the power
of its legal system to enforce foreclosures, the cultivators who lost
their land sometimes moved to the towns, but most remained and
continued to work the same land as before. The difference was that
they became tenants or laborers, while others-a few-accumulated
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land. This, and the growing population explosion during the later
years of the colonial period, introduced for the first time a genuine
basis for substantial income disparities.

Economic disruption, naturally, was not without social conse
quences. Ascriptive definition of roles was no longer quite as decisive.
The expansion of scale was especially hard on village artisans. Though
they had provided crucial services for centuries, industrial competition
severely contracted local demand for hand-crafted products. In contrast,
moneylenders were acquiring a measure of recognition if not legitimacy.
Though some moved to the city when the colonial power reversed its
policy by attempting to check the transfer of land to non-agricultur
alists, many decided to assume the role of landlords in the traditional
pattern. Money-lending against mortga.ges was meanwhile taken over
by the larger landowners, who were not reluctant to make a profit,
but were more eager to add to their property by taking over the land.
In their personal preferences, they began to look to the towns and the
colonial power for normative reference. Yet when it came to their
relationships to their fellow members in traditional societies, in
spite of all the changes and distractions of the colonial experience,
most honored or appeared to honor their customary obligations. All
along, moveover, medium and small landowners continued to conform
to them. The growing number of the landless relied upon them for
their security.

Admittedly, this describes only a general trend. The impact
of the colonial experience was uneven. In urban areas, new hierarchies
emulating Western status patterns and preferences emerged rapidly.
In contrast, some remote areas in the countryside were hardly affected
at all. In between were vast regions where traditional societies still
prevailed but were challenged and disrupted, at an accelerated rate
near town::; and cities, rr,ore slowly in the hinterland.

Independence was attained after a struggle that most often
united the urban elites and the rural masses against the colonial power.
The former wanted to participate more fully in Western consumption
patterns and the Western doctrine of political equality. By contrast,
the latter sought relief from the disruptive pressures of modernization
and wanted to restore the age-old patterns of traditional societies.
Accordingly, for an initial decade or so, development planning
emphasized the introduction of modern technology in the urban
industrial sector, but sought to restore and utilize the social integrity
and economic patterns of traditional society for economic advances
in the countryside. The major structural initiatives in agriculture
were designed to reverse the trend of growing economic disparities
that had undermined social cohesion in village life. These included
proposals for land reforms-ceilings on individual landownership,
the elimination of absentee landlords, security of tenure, and lower
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rents for tenants-and the creation of rural cooperatives to break
the stranglehold uf moneylenders and middlemen on production
credit, marketing, and trade. Moreover, to a striking extent, the
post-independence leade~ship relied on the strength of the traditional
norms of mutual obligation to ensure that increases in production
were more or less equitably distributed among the landed and the
landless. Indeed, the selection of methods of agricultural development
reflected this primary reliance on attitudes of cooperation between
the landed and landless groups in designing village development
programs that required the voluntary contribution of cash and label'
for the construction of capital pr~1jects, as well as general collabo
ration for the application of more efficient labor-intensive practices.

By the late 1950s, it became clear that the key assumptions of
the agricultural development strategy were unwarranted. While the
dominant landed classes did not abandon their obligations to the
landless, neither were they willing to sacrifice the material gains of
the colonial period for the less tangible rewards of the traditional
society in increased deference, esteem, and loyalty. As a result,
it was not possible to appreciably reverse the disparities inherited
from colonial times. Moreover, from the point of view of development
goals, the planners achieved the worst of all possible worlds. On the
one hand, lack of economic incentives to individual investment in
agricultural modernization restricted advances that might be made
through an entrepreneurial strategy. On the other, in the absence
of effective agrarian reform and strong cooperative institutions, it
proved impossible to rely on traditional incentives and techniques to
generate an agricultural surplus. In fact, to the extent that the
dominant landed classes monopolized such opportunities for productive
investment as did exist, disparities increased, and it became even
less likely that the traditional norms of mutual obligation could be
used as effective instruments of equitable distribution under rural
development programs.

Growing awareness of the limitations of tradiLonal social
pdtterns for purposes of agricultural development, combined with
an emergent agricultural crisis as a major factor in restricting the
overall rate of industrial advance, stimulated a reassessment of
the basic assumptions, methods, and techniques of agricultural
planning. By the early 1960s, planners became increasingly open
to the consideration of a new approach that would provide improved
economic incentives for individual investment in modern inputs as
the best hope of achieving rapid gains in production. Moreover,
just as this redefll1ition of agricultural strategy took hold, opportunities
for the application of modern science and technology to production
dramatically increased. The productivity breakthrough of the Green
Revolution provided a technical opportunity that development planners
were more than willing to seize.
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For the first time, with the Green Revolution, modern science
and technology were introduced into the agricultural sector, not as
massive public projects but as divisible inputs available to individual
cultivators. The new techniques offer an unprecedented opportunity
for large and even medium-sized landowners to reap substantial
profits very quickly through investment in irrigation and modern
inputs. The attractiveness of reaping sizeable rewards and the ease
of achieving them raise the propensity to invest to unprecedented
levels and place a prerr.ium on capital accumulation. Inevitably, the
social obligations of traditional agrarian society are reevaluated in
terms of commercial norms. The old pattern of diffuse, customary
relations still pervasive in village econumic life cannot stand the
test of profit maximization: landowners move rapidly to st,bstitute
specific, impersonal, and contractual arrangements for work done.
Yet at the same time that the landed classes incr'f:::!se their advantages
by striking margins, y~t neglect their traditional function of providing
security to landless groups, tile demonstration effect of the new
technology seriously undermines the legitimacy of all disparities
established on the basis of ascribed social roles. The evenhandedness
of the scientific method·-the observable fact that high-yielding
varieties, water, and fertilizer work as well on the sm::ll plot of the
low status sharecropper as on the large estate of the high-born
landlord-gives rise to the notion that all strata of society can
legitimately claim a share in the new prosperity.

The Green Revolution, therefore, is the instrument of ever
more complete erosion in traditional social and political forms. In
those areas where the new technology has been most extensively
applied, it has accomplished what centuries of disruption under
colonial rule failed to achieve: the virtual elimination of the stabilizing
residuum of traditiona1 society, the recognition of mutual non
symmetric obligations' 'oJ :ooth the landed and landless classes. On
the one hand, the departure from traditional norms of crop sharing
to cash p~;yment for specific work done is justified by the 1. .ndowners
as ensuring equitable returns to investment on innovation. On the
other, the landless an ~~nvinc,?'-! that landowners have violated
accepted standards uf justice. r~ :ley are also persuaded by the
universality of gains under the new technology of their right to an
adequate share. Increasingly, the landless have turned to politics
as the major vehicle for redressing their grievances. The foremost
consequence of tl.e Green Revolution, therefore, is the direct
participation of the peasantry in the political process. As rapid
modernization erodes customary forms of reciprocity and c,bligation,
traditional leaders, drawn from the dominant landed classes, lose
their moral claim to the exercise of authority. The increasing
divergence of economic interest and growing disparities between



INDIA AND PAKISTAN 127

landE'd and landless groups destroys the viability of vertical patterns
of peasant mobilization, especially the capacity of landed elites to
act as brokers between the peasantry and the political system. Rather,
in developing countries where popular participation is encouragE'd as
part of a nation-building strategy, peasant mobilization will increasingly
mean heightened class consciousness and political conflict between
the minority of prosperous landowners and the majority of sr-lall
farmers, tenants and laborers, either through new horizontal electoral
realignments or rural agitation and violence.

THE INDIAN PUNJAB

The state of Punjab in India presented an unusually favo.able
environment for rapid modernization of agriculture once ;~lOGeril

techniques became available. By the 1920s, the area was converted
into one of the most prosperous regions in British India by the
construction of an extensive canal network. The villages closest to
road, rail, and market towns experienced the greatest imcro·'/ement.
Higher prices for agricultural commodities raised the income of
large landowners: a few experimented With improved methods d
cultivation. Others with little land to farm were even more enter
prising. Many emigrated to other countries in the Commo'1wealth
where they worked as laborers. Some joined the army and travelec
widely abroad. When they returned home, it was not only with
unaccustomed savings, but also with an appreciation for the material
benefits of technology.

These positive attitudes toward change persisted during the
first decade of economic planning after independence. The Punjab
outdistanced other Indian states in physical achievement on variouE
items of agricultural development, including adoption of chemical
fertilizers, the distribution of improved farm implements. and
installation of tubewells. Indeed, between 1952-53 and 1964-65 the
Punjab had the highest gro\\1:h rate in agricultural production in
India, averaging 5.5 percent per annum.l In wheat, the major food
grain crop, it achieved a production growth rate ()~ 6.7 percent per
annum, mostly from extension of areas under croys.2

In all the villages the pattern of mutual non~symmetricobli
gations between the landowners and landless did not visibly weaken.
A caS8 in point was the response to the Punjab Security of Tenures
Act of 1953 which sought to give tenants legal rights of occupancy and
to lower the maximum rental from the customary rate of one half
to one third of the crop. The landowners, convinced that the legislation
was an unwarranted attack upon their legitimate property rights,
reacted with widespread ejection of tenants, usually on grounds
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(permitted under law) of land resumption for personal cultivation.
Between 1953 and 1955, the number of tenants recorded in village land
records decreased by over 86 percent, from 583,000 to little over
80,000.3 Still, much of this appears to have been primarily a formal
exercise. Landowners continued to permit tenants to work their land;
presumably the tenants continued to pay the customary crop-share.
Evidence for this comes from the following sources. Notwithstanding
the fact that the percentage of area leased out to area owned contracted
from 30 percent in 1954 to 13 percent in 1961 as reported in govern
ment survey data based 011 village land records,4 the 1961 Census,
draWing on evidence supplied by cultivators, found that 39 percent
of an cultivating households in the Punjab were still taking land on
lease. 5 This was almost exactly the proportion reported in the 1954
government survey on land holdings based on entries in village land
records before the names of tenants had been largely erased. 6

In turn, tenants and agricultural laborers continued to respect
the traditional definition of economic arrangements. In 1956- 57
over 46 percent of all agricultural labor households were employed
for the duration of the crop season and received payments as a
proportion of tho total harvest, including somo moals, commoclitios,
and interest free loans in kind or cash.7 Although there was some
tendency toward substitution of kind by cash for casual labor, in
general, agricultural workers were free to choose the type of
compensation they preferred. Payment was at customary rates.
Despite labor shortages that often developed during the peak harvest
season, no organized attempt was made to bargain WitJl landowners
over wages.

Further support for the contention that traditional patterns of
mutual obligation existed beyond the initial years of independence
may be fopnd in the political record. Such limited data as is available
suggests that prior to the creation of the two states of Punjab and
Haryana in 1966, all major parties in the state were factional coalitions
built on extensive and localized patterns of vertical mobilization.
The leadership of the secular Indian National Congress, the communal
Akali Dal and indeed, even the Communist Party of India, was recruited
from the high caste landowning classes, especially the Jats in the
Sikh community and the Jats and the Rajputs among the Hindus.
Although the Harijans (former untouchables), most of whom were
landless and employed as agricultural laborers and village meni~ls,

benefited from constitutional guarantees assuring them of proportional
representation in the state legislature, they were given only token
representation in government ministries and excluded from effective
power.8

As a matter of fact, until 1966, while the boundaries of the
state largely coincided with India's share of the pre-independence
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province, the basic political issue was communal. Roughly two thirds
of the population were Hindus, one third SHms. An aggravating factor
was the geographical concentration of both communities in compact
areas: the Sikhs in tlte Punjab-speaking region of the state where
they enjoyed a 55-42 percent edge over the Hindu population; and the
Hindus in the Hindi-speaking Haryana cegion where they accounted
for 90 percent of the population. The demand for a separate Punjabi
speaking state, taken up by the Sikh-based Akali Dal shortly after
independence, dominated Punjab politics for almost two decades.
Although both religious groups were internally stratified between
landowning and landless castes, the overriding communal issue was
effective in maintaining solidarity across class lines.

Between 1952 and 1962, the Indian National Congress was the
dominant party in the state. Using its secular stance to good advantage,
the leadership successfully appealed to the fears of both the Hindu
minority in the Punjabi-speaking region and of Sikhs in the Hindu
area; Congress governments alternated between appeasing the
separatist Sikhs in the Akali Dal with lavish government patronage
and punishing recalcitrant agitators through police action. By 1966,
however, continuous mass demonstrations organized by a new, more
militant Almli leadership finally forced the central government to
concede to the demand for a separate Punjabi-speaking state and the
two states of Punjab and Haryana were created. It does not appear
that this decision had any immediate impact on vertical patterns of
peasant mobilization.

The years 1966-67 marked the beginning of unexpected change.
The Punjab entered a new phase of economic, social, and political
development. The advent of the dwarf varieties of Mexican wheat
offered unprecedented opportunities to innovative farmers to double
output and almost double net income. The profitability of adopting
the new technology is illustrated by the following figures for Ludhiana
District, the showcase area of the Green Revolution in the Punjab.
In 1966-67, the average yield of local wheat varieties was 2,108
fJounds per acre, a little less than 10 quintals. During the same
year, those farmers who adopted the Mexican varieties achieved an
average yield of 4,235 pounds per acre, about 20 quintals or exactly
twice the first amount.9 Given the procurement price of Rs. 76 per
quintal for Mexican varieties, the innovative farmer grossed about
Rs. 1,520 per acre. Allowing for the cost of cash inputs of some
Rs. 260 per acre, the net return to management was about Rs. 1,260.
By contrast, the farmer growing local varieties, who probably sold
his output at a somewhat higher price of about Rs. 80 per quintal,
grossed only Ri';. 800 per acre. Allowing for a lower cash expenditure
on purchased inputs of about Rs. 40-Rs. 100, the net income per acre
was about Rs. 700 to Rs. 760.10 On the average, therefore, farmers
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who adopted the high-yielding varieties in 1966-67 doubled their
output, and in one swoop increased their net income by over 70 percent.

The response to these new opportunities was im.nedia~e and
aramatic. The number of private tubewells passed the 100,000 mark
by 1969.11 Between 1967 and 1969 consumption of chemical fertilizers
increased threefold.l2 In the short period between 1966-67 and 1969
70, over 65 percent of the total wheat acreage was planted under the
new Mexican varieties,13 Altogether, total wheat output was doubled
in four years, from 2.4 million metric tons in 1966-67 to 4.8 million
metric tons in 1969-70.14 During the same period, average wheat
yields gained by about 46 percent, from approximately 1,300 pounds
to 1,900 pounds per acre.15 Moreover, the state saw a trend toward
mechanization that promised even greater efficiency in the exploitation
of the 'lew technology for intensive cropping. By 1969, there were
at least 20,000 tractors in use, with effective demand estimated at
between 10,000 to 12,000 tractors annually,16 Even larger increases
in the demand for smaller machines, especially s0ed and fertilizer
drills and threshers, are reported. In 1970, thp first harvesting
combines were introduced.

The social and political consequences of the agricultural
revolution are more difficult to assess. It seems reasonable to
assume, however, that the gains have been unevenly shared. The
high-yielding varieties were introduced into an agro-economic
environment that was already characterized by substantial disparity
in the distribution of holdings. The National Sample Survey, 1961-62,
reported that more than 37 percent of all rural households operated
farms of less than five acres and accounted for little over 7 percent
of the area. By contrast, the top 13 percent of all households cultivated
holdings of twenty acres or more and controlled over 40 percent of the
area. Table 7.1 below shows the distribution of cultivators and
cultivated area in the Punjab by size of operational holding in 1961-62.

The situation after 1966, when the Punjab was divided into the
two states of Punjab and Haryana, is less clear, but in general a
similar pattern continued to pI'evail. According to a survey conducted
in 1967 the mean size of some 58 percent of all holdings is less than
ten acres. Estimates for the distribution of operational holdings by
size show the following: 65 percent of all cultivators have holdings
of less than fifteen acres and account for 34 percent of the area;
25 percent have holdings of 15 to 20 acres and account for 29 percent
of the area; 9 percent have holdings of more than 30 acres and
account for 27 percent of the total area,17

The point is that at the time the new technology was introduced
into the Punjab, the majority of cultivators were operating subsistence
holdings of less than ten acres. Yet only those who owned at least
twenty acres were initially in a position to sustain the large capital
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TABLE 7.1

Distribution of Cultivators and Cultivated Areas
in the Punjab by Size of Operational Holdings, 1961-62
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Less than 5 acres to 10 acres to 20 acres
Item 5 acres 9.9 acres 19.9 acres and above

Percentage of 37.5 24.8 23.8 13.4
rural households
in the group to
the total sampled

Percentage of the 7.4 18.3 33.0 40.7
cultivated area for
the group to the
total

Source: India, The National Sample Survey, Number 140, Tables
With Notes on Some Aspects of Landholdings in Rural Areas (State-
and All-India Estimates) Seventeenth Round, September 1961-July
1962, (Calcutta, 1966), Draft 66.

investment that was a prerequisite to the efficient utilization of the
package of high-yielding seeds, fertilizer, and pesticides. The fact
is that the irrigation canals inherited from the colonial period were
inadequate. Constructed only to provide drought protection, they
spread water as thinly and widely as possible-and this over less
than 60 percent of the area. By contrast, the new varieties require
the application of water in quantities at least 25 percent to 50 percent
higher than the levels needed by local varieties. In addition, controlled
irrigation at fixed times in the growth cycle of the plant is essential
to the realization of its high-yield potential. Supplementary water
from a private tubewell is therefore necessary to the adoption of the
new techniques. The installation cost of the smallest tubewell, one
commanding an area of 20 to 25 acres, is about Rs. 4,000 to Rs. 6,000.
Again, only the large farmers, those with holdings of 20 acres or
more, were likely to have the necessary funds for investment on more
sophisticated equipment essential to the full utilization of the new
technology, including improved plows, discs, and harrows for proper
land leveling; seed and fertilizer drills for shallow planting and
exact spacing of seedlings; and plant protection equipment to ward
off rusts and other diseases. Finally, only large farmers who started
off with these advantages were in a position to accumulate substantial
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surpluses for reinvestment in land and for the purchase of agricultural
machinery-tractors, threshers, and seed drills-that permitted more
intensive cropping and the diversification of the cropping pattern in
order to include more profitable crops like sugar cane, cotton, and
orchards. Farmers with very substantial holdings of fifty acres
or more experienced a qualitative change in their standard of life as
a result of all these innovations which represents a new departure
for rural India. They attained a level of prosperity in terms of con
sumption and the acquisition of amenities that compares favorably
with upper middle class life in urban areas. Indeed, with land values
increasing from about Rs. 1,000-Rs. 5,000 per acre of irrigated land
in 1965 to Rs. 5,000 or Rs. 10,000 and even Rs. 15,000 an acre, a
landowner with fifty irrigated acres now owns landed assets worth
some Rs. 2.5 lakhs to Rs. 7.5 lakhs and must be considered a wealthy
man.

Given the powerful demonstration effect of the success of the
new technology, it is not surprising that the spread of modern inputs
was rapid. It is this extensive covera3'e that suggests all classes of
cultivators are participating equally in the Green Revol'.ttion. Never
theless, the circumstances under which the small farmer adopted the
high-yielding varieties sharply limits his gains.

In the initial years, credit constraints restricted the rate at
which small farmers could adopt the new technology. In 1966, the
Department of Agricultu 1'e and the Land Mortgage Banks insisted
that only cultivators having twenty acres or more of owned land
could be eligible for tubewell loans; this limit was reduced in 1967
to fifteen acres of owned land; a year later, cultivators with holdings
as small as five acres became eligible. Both the appreciation of
land values and less stringent eligibility requirements for tubewell
loans from Land Mortgage Banks now permit any five acre farmer
with two unirrigated acres to mortgage to qualify for a loan of Rs.
5,000 repayable in seven equal installments. There is also plentiful
credit available from village agricultural cooperatives to finance
production costs. One obvious implication is that a substantial part
of the profits that can be expected from the introduction of high-yielding
varieties on small farms will be siphoned off by debt repayment for
several years at least. More serious, once having incurred this
indebtedness, the small farmer is at a disadvantage in maximizing
returns on his investment. He is denied the economies of scale
enjoyed by larger landowners-the optimum size of holding for the
efficient cultivation of high-yielding varieties assuming a tubewell
is about 20 to 25 acres. Size limitation is also a crucial constraint
on mechanization-replacement of bullock power by tractors and
other machines is considered economic only on holdings of 25 to 30
acres and above. In sum, once these limitations were taken into
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account, the ten to fifteen acre farmer would nake only modest gains
from the high-yielding varieties for some years to come-proportion
ately much smaller than those enjoyed by large landowners. This is
indirectly confirmed by the decrease in average yields per acre of
Mexican wheat in Ludhiana reported in 1968-69 compared to 1966-67,
from 20 quintals an acre to 14 quintals.18 In the earlier period mainly
large farmers were involved; two years later, almost all cultivators
had adopted the new varieties.

Farmers with less than ten acres were in the most unfavorable
position. It appears likely that they actually suffered an absolute
decline in economic position as a result of the Green Revolution.
Part of the reason for this is the dependence of very small farmers on
leased in land to put together an economic holding. According to an
investigation of selected sample villages in the Punjab in 1966-67,
the rented-in component of operational holdings less than ten acres
in size is as high as 27 percent.19 Still, with profits from direct
cultivation increasing, there are now more farmers who want to lease
in land than lease out. Moreover, those farmers who still give some
land on lease usually demand a premium in higher rents. Since the
introduction of the new technology, cash rents have increased by about
one third to one half; crop share rents are moving from the traditional
50-50 division between the landlord and the tenant to 70-30 in fwor
of the landlord .20

The situation of rural laborers, by contrast, appears more
favorable. Accounting for less than 10 percent of all rural households,
they have never been so numerous as to suffer from the worst extremes
of rural unemployment. Even in the mid-1950s, casual laborers could
generally find some work for nine or ten months a year. Agricultural
modernization and the .growing prosperity of larger farmers have
generated an increased level of economic activity and added to
employment opportunities. In addition, cash wages for casual labor
increased from about Rs. 2.5 in the early 1960s to about Rs. 5 daily
in 1969.21 These gains, resting as they do on higher demand levels
for agricultur:il workers throughout the year, have been mitigated,
but not neutralized, by changes in the consumer price index for
agricultural laborers which went up by 93 percent in the Punjab
between 1960-61 and 1967-68.22 Another source of added income
has been an appreciation in the value of the crop share payments
received for harvesting work. Although the customary rate has
been reduced from 2.5 to 3.3 percent of the crop, the gains to the
laborers under this new formula are real, albeit limited. Compared
to increases in net income of about 70 percent or mOrE! enjoyed by
landowners from the introduction of the new varieties, laborers can
expect to receive payments higher in value by about 25 percent over
previous levels .23
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The probable increase in relative disparities is less serious
in its social implicaUons than the final breakdown of the traditional
system of mutual obligations between landowners and the landless
that have ac~ompanied these changes in income distribution. During
the last few years, landowners have tended (indirectly or by implication)
to redefine the terms of traditional agrarian relations. No longer
recognizing the obligation to maintain customary rates of crop sharing,
they have deprived tenants and agricultural laborers of proportional
participation in "good times" and the rewards of productivity. In
traditional terms, they have violated the common notions of equity.
Indeed, when landlords arbitrarily raise rentals in their own favor, and
justify this action by arguing that tenants actually receive a larger
absolute share from 30 percent of a higher outiurn using modern
technology than 50 percent of output at traditional levels, they reduce
the scope of the relationship to a purely economic one, and the position
of tenants to that of wage earners. The reduction in customary rates
of crop share payment for harvesting has the same corrosive effect
on extended ties with farm workers.

Indeed, interviews with agricultural laborers in Ludhiana
District in 1969 indicated that their gains under the new technology
failed to ensure support for the system that produced them. On the
contrary, they expressed a strong sense of grievance that the benefits
of the Green Revolution are not being equitably shared. Actually,
laborers are convinced that they should participate in the increased
output in the same proportion as the landowners, Le., at the traditional
rate of 1/20. Landowners, for their part, believe that with the output
of the new varieties roughly doubled, they are justified in reducing
the laborers' customary crop share for harvesting from 1/20 to 1/40.
Indeed, the new rate of 1/30 is the result of a compromise, struck
only when the laborers broke with age-old patterns of deference, and
offered organized resistance for the first time, bargaining with land
owners for increased wages and often threatening to work elsewhere
if their terms were not met. Further, this substitution of customary
status relations by bargaining arrangements has precipitated an
almost total breakdown in traditional ties. Landowners have been
pressured into paying higher wages, but they have compensated for
this by denying laborers customary rights of taking fodder from the
fields for their animals or additional payments in kind of fuel and
other commodities. A greater hardship for many laborers, and a
source of deep hostility, is the landowners' refusal to advance
interest free loans, which used to be done for "good will," but which
the landowners charge the laborers with breaching by adopting
bargaining tactics. Moreover, large landowners are determined to
convert all kinds of payments into cash. They are convinced that
with the advent of labor-saving machines, which not only represent
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large capital outlays by the cultivator but also substantially reduce
the manual labor exerted during farm operations, tile traditional
system of proportionate crop-share payments operates to exploit
the innovative landowner. Som.e large landowners have already taken
the final step toward complete dissociation from the traditional system
by unilaterally redefining criteria of social status. No longer are
surpluses used primarily to meet obligations within the village.
Actually, some farmers have moved outside the boundaries of the
physical village and built large farmhouses at the site of their fields.
They have pursued their prestige through the acquisition of amenities,
including refrigerators, telephones, and even cars, that imitate the
consumption standards set by the upper middle class in nearby towns,
who now provide the most important model for emulation.

If the economic and social consequences of the Green Revolution
are by now fairly well established, the political implications are just
emerging. The 1967 elections proved to be a watershed in Punjab
politics. The Congress party, unable to play on communal rivalries,
won only 37 percent of the total vote compared to over 45 percent
in 1962. Most important, it failed to win a majority in the Legislative
Assembly for the first time since independence. The major benefici
aries of the Congress party's decline were the communal parties.
The Akali Dal, divided between two factions, together won almost
25 percent of the vote compared to little over 20 percent in 1962. The
Jan Sangh, a Hindu communal party, also improved its position
somewhat, from 7.5 percent of the total vote in 1962 to 9.3 percent
in 1967, probably as the result of Hindu resentment at the formation
of a Sikh-dominated state. The Communist Party of India, which like
the Akali Dal had built a political base among the Sikh proprietor
castes by exploiting the communal demand for a separate state,
suffered a decline once the claim had been conceded: it won less
than 5 percent of the total vote compared to over 9 percent in 1962.24

The decision of the Sikh Akali Dal and the Hindu Jan Sangh to
prevent the Congress party from forming a government by participating
jointly in a United Front Ministry made it even more difficult to use
the religious issue as a credible rallying cry for communal solidarity.
Indeed, even though the United Front Government collapsed after
only eight months, it was during this brief period that the Communist
Party of India (C.P.I.; Marxists), a radical left group that broke
with the national C.P.1. in 1964 and won no more than 3 percent of
the popular vote in the 1967 elections, began to make a determined and,
by some reports, effective effort to carry Communist propaganda
to the countryside. 25 The main targets of their organizational work
were the Harijans and other landless castes; tht) mr.in inducement
they offered was the promise of legislation to establish an eight hour
day for agricultural laborers.
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Whatever the impact of these efforts, it seems clear that the
political leadership of the major parties was alarmed. During the
mid-term elections of February 1969, both the Akali Dal and the
Congress party demonstrated a "rightward swing" in their attitudes.
Specifically, both parties omitted standard promises of land reforms
from their political platforms and concentrated on issues having the
greatest appeal to the large and medium landowners prospering under
the Green Revolution, especially higher procurement prices for
foodgrains, and all-weather roads linking villages to market towns.
The strategy appeared to work. The landowning castes, whether in
the Akali Dal or the Congress party, maintained their leadership
over local politics with little difficulty. Only two Marxist M.L.A's
were elected in the state, At the same time, however, the strength
of the Congress party declined further relative to the Akali Dal. The
Akalis remained short of a majority in the Legislative Assembly,
however, and another coalition government based on an Akali-Jan
Sangh alliance had to be formed.

The impression of politics as usual continued for little more
than a year. In August, 1970, ll,e murder of several prominent land
lords jolted the state government into sudden awareness that the
NaxalHes, a revolutionary Marxist group, had established village
cells in five districts of the State, including the most prosperous
Green Revolution areas.26 Although the police claimed success in
hunting down "hard core" members of the movement, the legacy was
a sharp increase in open hostility between upper caste landowners and
Harijan labol'ers and a rise in reported attacks against Harijans by
goondas or thugs employed by the landowners.27

The most significant indication of erosion in hierarchical
patterns of mobilization, however, was the national elections to the
Lok Sabha (Parliament) in March, 1971. The campaign was unusual
for several reasons. First, the Indian National Congress, the
dominant party at the Center and in most states since independence,
had formally split into two rival Congress parties in November, 1969,
the New Congr 'ss party led by the Prime MiniF:ter, Mrs. Indira Gandhi,
and the Old Congress party, headed by the President of the party,
S. Nij alingappa. The political impact of the split was heightened by
Mrs. Gandhi's insistence that the crisis was not a struggle for power
but an "ideological conflict between those who are for socialism, for
change ... and those who are for the status quo ,"28 Moreover',
Mrs, Gandhi acted decisively to give substance to a new radical
image. The Prime Minister nationalized fourteen major Indian
banks, promised further action to curb big business and, in the
agricultural sector, pledged speedy implementation of existing land
reform laws and new legislation to lower ceilings on individual
ownership of land.
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Second, Mrs. Gandhi's decision to go to the electorate one year
earlier than mandated, plompted by the frustrations of political
dependence on smaller parties for parliamentary majorities after the
1969 split reduced the ~ew Congress party to a minority in the Lok
Sabha, also had the effect of separating the parliamentary elections
from the state elections. The result was to minimize the advantage
of incumbent opposition parties, including the Akali Dal in the Punjab,
of mobilizing votes on the basis of local patronage networks controlled
by district and state party leaders and M.L.A.'s through strategic
allocation of government funds and services to faction leaders.

Third, the New Congress party paid little attention to strengthening
the local party apparatus despite apparent organizational weaknesses.
On the contrary, campaign strategy concentrated on projecting Mrs.
Gandhi's image as a champion of the common man against vested
economic interests. The appeal was direct. Mrs. Gandhi pleaded
with the electorate to "strengthen my hands" against the forces of
the status quo by giving the New Congress party a majority in the
Lok Sabha. If the New Congress achieved a majority, Mrs. Gandhi
promised, she could carry out her campaign pledge to "put down
poverty" and provide more jobs for the unemployed, place a ceiling
on urban income and properf:', and carry out effective land reforms.

When the results were tallied it became clear that the New
Congress strategy had paid oii. The party contested eleven of thirteen
seats and had won ten. Only in one district, Patiala, did its electoral
support fall below the performance of the undivided Congress in 1967.
In three districts, Amritsar, Gurdaspur, and Hoshhrpur, it improved
its position by at least 80 percent, (86 percent, 95 percent and 80 percent
respectively). In four districts (Gurdaspur, Ferozepore, Patiala and
Jullundur) it faced Old Congress candidates and defeated them. Two
of these encounters were especially dramatic. In 1967, Mohinder
Kaur, running on the Congress ticket in Patiala, polled 189,825 votes.
Four years later, as an Old Congress candidate she received only
36,334. Similarly, in Ferozepur, Jagan Nath found his popular support
had shrunk from 149,558 in 1967 to 8,613 in 1971 when he entered
under the banner of the Old Congress. The two Punjab districts
that the New Congress did not contest (Sangi'ur and Bhatinda) were
won by its electoral ally, the Communist Party. By contrast, in 1967
Akali Dal candidate s had little difficulty in winning both of them.
In four years, however, the number of votes they polled declined in
Bhatinda from 150,415 to some 119,760 and in Sangrur from 174,371
to 115,708.

The evidence is clear that for the first time in Punjab politics
communal solidarity was breached by a class appeal. It is not
sufficient, however, to demonstrate a direct link between the succ~ss

of the appeal and the progress of the Green Revolution. To be sure,
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the New Congress and the Communist parties did well in districts
where the new technology has had maximum impact, such as Amritsar,
Bhatinda, Jullundur, Ludhiana, and Patiala. But they also did well
in rural areas in other parts of the country where the Green Revolution
is still little more than a slogan. The Punjab, moreover, is too small
a state for meaningful comparisons between districts that have adopted
the new technology and others that have not. At this stage, all that can
be said is that the recent record of the Punjab does not contradict the
general hypotheses advanced above. Further evidence may be found
in Pakistan.

THE PAKISTANI PUNJAB

There is, of course, another Punjab where these hypotheses may
be tested. Part of the area that bore this name in colonial times
became, after partition, a component of Pakistan. It shared many
of the traditions and circumstances of the Indian portion, but there
were at least three salient differences. First, the Pakistani Punjab
contained greater extremes of development and stagnation. In addition
to the "central" districts where conditions were very like those in the
adjacent Indian Punjab, there were areas that were far less, and far
more, advanced. The northernmost region around Rawalpindi, Attock,
and Jhelum, almost without irrigation or good roads, was the most
isolated, impoverished, and backward area of undivided Punjab. By
contrast, toward the end of the nineteenth century, the construction
of canals fed by the Jhelum, Chenab, and Ravi rivers transformed
the barren tract just south of this area into the richest agricultural
land of British India. The settlers of the canal colonies (Shahpur,
Lyallpur, and Montgomery), hand picked by the British mainly from
among the Jat Sikhs of central Punjab, started with the advantages of
relatively large, compact holdings unencumbered by debt, and further
prospered from the high prices offered for staple commodities in the
nearby towns. Alert to opportunities for maximizing profit from
production, the farmers in the canal colonies were the most innovative
in the Punjab, taking the lead in the adoption of pure seeds and improved
machinery.

Second, Pakistani Punjab was more highly urbanized than the
Indian portion during the colonial period. Lahore, the administrative
as well as cultural center for the entire region, was located there.
So were most of the military garrisons and headquarters establishments
that grew into towns. The main rail lines and highways (including thJ
famous Grand Trunk) ran through this area, accounting for the emer
gence of commercial centers and even some industry. The cost of
comparison and of alternatives declined more rapidly there than
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perhaps anywhere in the subcontinent. New social hierarchies based
on middle class norms were firmly established and ev n penetrated
into the most prosperous rural ar2as. In the canal colony villages,
large landowners found a new source of status in imitating the style
of life of urban elites, constructing large brick houses with furnishings
in the English fashion.

Third, in Pakistani Punjab village society was characterized
by much greater econumic disparities than in India. According to
data collected by the Punjab Tenancy Laws Inquiry Committee, 1949,
landowning in the Punjab was distributed as shown in Table 7.2 below.
The significance of this data goes beyond demonstrating the very
great inequality of landownership in the Punjab, with almost 80 percent
of all rural households owning les!:> than 32 percent of the land. Ta king
into account official estimates establishing a minimum of 12.5 acres
of land necessary for even a subsistence holding in the Punjab,29 it
is clear that the overwhelming majority of all agriculturallsts did not
own even the small area required for mere subsistence. This is
further confir>:ned by the extremely high rate of tenancy in the Punjab
48 percent of all cultivators rented some land and the area actually
operated under lease reached 56 percent, with most of the tenants
drawn from among small owners seeking to piece together a subsist
ence holding. 30

Despite the multiple strains of development, urbanization, and
growing economic disparities on the social patterns of traditional
society, the norms of mutual obligations survived the colonial period
virtually intact in the rural areas-with the possible exception of modest
attrition in the most exposed canal colonies. The crop sharing system
still linked the tenant and the landlord in a network of reciprocal
rights and obligations. In areas of canal irrigation, the landlord and
the tenant divided l~e responsibility for providing seeds, implements,
and bullocks and the t)ayment of land revenue and water rate according
to formulas establisherl by local custom; rents were commonly paid
as a proportion of the crop with the usual division 50- 50 between
the landlord and the tenant. A number of landlords also supplied
their tenants with consumption loans ciuring the year, and some did
so without charging interest. Similarly, in the case of pure agr.i
cultural labor, which accounted for only 3 percent of the work force,
customary arrangements still prevailed. Outside of the canal cc 1 '-mies,
permanent laborers received most of their wages in kind, in many
cases including meals, cloth, tobacco, aild other concessions such as
free house sites. Casual laborers received a cash wage for daily
work, but for the major farm operation of harvesting they were also
paid a fixed share of the crop.31

Independence, accompanied by the violence and dislocation of
partition, constituted a severe shock tu the agricultural economy of
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TABLE 7.2

Area Owned Including Uncultivated Area
by Size of Holdings in Pakistani Punjab

Size of Acres (percent of Number of Owners
holdings (thousand) total) (thousand) (no. of owners)

Less than 10
acres 7,092 31.8 1,80fJ 78.7

10 to 99 acres 10,428 46.7 476 20.7
100 to 499

acres 2,502 11.2 12 0.5
500 acres and

above 2,295 10.3 1 0.1

Total 22,317 100.0 2,298 100.0

Source: West Pakistan, Report of the Land Reforms Cum
missi~WestPakistan, January~ 1959 (Lahore, 1959), 13.

the Punjab. The loss of trained personnel, along with llUl.ny of the
most innovative Sikh proprietors, and even Hindu moneylenders and
traders, left a rap h the rural infrastructure that was difficult to
repair. During the 1950s, the production of wheat, the principal food
grain ~rop, declined from the 1948 level of 3.9 million toas to 3.1
million tons in 1955.32 While total area remained relatively constant
at about 10.6 million acres, yields showed a downward trend from
levels that were already among the lowest in the world, from 836
p;:>unds per acre in 1948 to 664 pounds per acre in 1955.33 In the
early 1950s, only 2,000 to 3,000 tons of ammonium sulphate were
used in the whole of West Pakistan, and this mainly on the cotton
and sugarcane crops.34 On the eve of Pakistan's First Five Year
Plan, 1955-60, food grains production was overwhelmingly subsistence
in character. Arrivals of wheat in the urban markets of the principal
wheat growing districts did not exceed 6 percent of total production.
About 75 percent of the wheat grown was directly consumed by the
producers. 35

The First Five Year Plan did little to change this picture.
Compared with a projected increase of 12 percent in wheat prOduction,
the overall gain was 4 percent. 36 Moreover, indigenous production
could no longer keep up with domestic requirements: whereas no
grain was imported during 1947-51, imports averaged 1 million tons
per year during the First Plan.37
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The early years of the 1960s saw the first reversal in this
trend. The new martial law regime under President Ayub Khan took
a policy decision to adopt an entrepreneurial strategy of development
that would build on the private resources of the wealthiest farmers.
This was apparent from the modest recommendations of the President's
Land Reforms Commission in 1959, which set ceilings on individual
ownership of land as high as 500 acres in order to encourage "the
creatio:! of a strong middle class and the laying of foundation for
owner operated farms on holdings of economic size."38 Equally
important, government agricultural policies during the Second Plan
created attractive incentives for private investment in land improve
ment and modern inputs. Not only were export duties on cotton, jute,
and other commercial crops progressively reduced, but in 1960 a
new price policy for wheat was introduced ~n West Pakistan. All
government controls on movement, prices, and distribution were
abolished, and private trade was permitted to operate without restric
tion. Sales to the goyernment were made voluntary: indeed, price
support, the government's guarantee of a minimum price to cultivators,
became the main purpose of state trading in wheat. A second major
incentive to agricultural modernization was offered in the form of
government subsidies on key inputs. Throughout the Second Plan,
subsidies were provided for private investment on tubewells and
percolation wells, as well as for tractors and power equipment used
in bringing new lands under cultivation. In addition, the gover.nment
subsidized the price of chemical fertilizer by an average of 50 percent,
reducing the domestic price by 30 percent below world market levels.

All of these incentives had the desired effect. During the Second
Five Year Plan, 1960-65, the targeted increase of 17 percent in
wheat production (from 3.6 million tons in the base period to 4.2
million tons in 1964-65) was p.lodestly overfulfiHed.39 The annual
rate of growth of 3.7 percent was sufficient to permit a small reduction
in the level of food imports, but not nearly large enough to achieve
self-sufficiency. In fact, the most striking advances occurred in
the production of rice (7.8 percent per annum), cotton (7.6 percent
per annum), and sugarcane (10.6 percent per annum).40 Overall,
however, the performance of the agricultural economy so improved
over First Plan levels that the planners considered it "one of the
most heartening aspects of the entire development effort in Pakistan."41

The most spectacular accomplishment, however, and the one
that had the greatest demonstration effect in convincing farmers that
non-traditional investments would bring very high rates of return
was the unplanned expansion of tubewells in the prin.te sector. Over
a period of five years, the number of tubewells in West Pakistan
multiplied almost five-fold from ad estimated 6,500 in 1959-60 to
over 31,500 in 1965.42 Altogether, private tubewells il<"3COunted for
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a 9 percent increaGe in water supplies in the Indus Basin, and this
input alone was re.sponsible for about 40 percent of the increased
crop production in West Pakistan during this period.43 Moreover,
while the tubewells were clearly beneficial to the agricultural economy,
they were also enormously profitable to the individual farmers who
installed them. Those landowners able to raise the initial investment,
ranging from Rs. 5,000 to Rs. 12,000, could look forward to realizing
their outlay in less than two years and annual net returns in the value
of total production of 45 percent to 65 percent. Assured supplies
of water not only permitted cultivators to bring additional areas under
cultivation, to double crop part of their holding, and to diversify
cropping patterns toward higher value products, it also increased
the consumptive capacity of plants for chemical fertilizers and
encouraged farmers to invest in yield-enhancing inputs. As a result
of all these innovations, by the end of the Second Plan. the gross value
of crops on irrigated land having supplementary water from privat:.
tubewells was on the average nearly double that on comparable
land.44

Even so, until 1966 the shift from production of wheat for local
consumption to production for a wider market seems to have been
limited. The bulk of private tubewells were concentrated in the
cotton and rice area of West Pakistan; in the wheat zone of the
Punjab agricultural innovation mainly took the form of higher appli
cations of chemical fertilizer.

In any case, during this period the traditional hierarchical patterns
remained unaffected. In political contests, large landowners, if they
chose, could expect to be elected. In 1951, provincial elections in
the Punjab, held on the basis of universal suffrage, had returned
a legislative assembly in ",hich about 80 percent of the members
were landlords.45 In 1956, before the imposition of martial law,
the percentage of the members from West Pakistan in the National
Assembly who were landlords had dropped to about 72. 46 Similar
patterns reemerged in 1962, when the first National Assembly under
the new Constitution was established. Of the 75 membe..s from West
Pakistan, 58, or 76 percent of the total, were identified as landlords .47
Even more relevant, as late as the Presidential elections of 1964,
after party politics had been restored, all of the opposing groups
reserved attention for economic and social issues to their party
manifestoes, which were almost exclusively directed toward the
literate, urban audience. In the campaign dialogue, however, when
the aim was to influence the bulk of the rural electors, these themes
assumed a minor role. The overriding issue around which the
parties polarized was the political question of the accomplishments
of President Ayub's regime, his supporters claiming gains of stability
and gradually increasing participation and his detractors charging
arbitrariness and corruption.48
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The impact of the Green revolution in West Pakistan was sudden
and dramatic. The Third Five Year Plan, 1965-70, had already
offered even more attractive incentives to private investment. Not
only were sizeable subsidies on chemical fertilizer (35 percent) and
pesticides (75 percent) maintained, but the government set the support
price for wheat at Rs. 17 per maund, a rate fully 50 percent above
the international price. Still, it was not until the advent of the dwarf
varieties of Mexican wheat in 1967-68 that the wheat farmers were
irresistibly att,'acted to modernization. The net gains to cultivators
of shifting from traditional techniques to the packag(' of high-yielding
varieties, fertilizer, and other modern inputs was more than four
to one: from U.S. $13 to U.S. $54 per acre.49

Striking increases on vircually all indices of agricultural develop
ment occurred within a few yea~s. The number of private tubewells
climbed from 32,000 in mid-1965 to 81,000 in mid-1970. Altogether,
the total irrigated acreage under wheat expanded by 29 percent, from
8.6 million acres in 1964-65 to 11.1 million acres in 1968-69. Within
three years, from 1967 to 1970, the use of Mexipak varieties was
extended to 6 million acres, more than half the irrigated wheat
acreage. Fertilizer application on the high-yielding varieties alone
increased by more than three times between 1965 and 1969. By 1969,
the number of privately owned tractors in West Pakistan exceeded
16,000. Finally, total production spurted from 4.3 million tons in 1967
68 to an estimated 7 million tons in 1969-70. Indeed, in that year,
West Pakistan "exported" a surplus of 155,000 tons to the East Wing.
A final measure of the rapid transformation of the agricultural economy
from one based mainly on production for consumption and exchange to
production for the market is the sharp increase in the marketed surplus.
In just three years, from 1966 to 1969, arrival of wheat in the markets
of 21 principal wheat districts jumped from 7 percent to 28 percent
of the total crop.50

It is reasonable to assume that rapid agricultural modernization
in Pakistani Punjab affected the distribution of income between large
and small landowners in a manner similar to that of neighboring
India. If anything, economic disparities are more pronounced.
Pakistani Punjab started with much greater in~qualities in the dish'i
bution of land ownership. It also demonstrated a much deeper ideo
logical commitment to private enterprise as the engine of growth
both in industry and agriculture. Thus, for example, the Agricultural
Development Bank, in sharp contrast to the Land Mortgage Banks in
India, insisted on a minimum requirement of owned acreage of from
12.5 to 25 acres (depending on the quality of land) in establishing
eligibility criteria for tubewellloans. The almost total exclusion of
the large majority of cultivators from the benefits of the Green
Revolution is illustrated by the following data collected by Javed Burki
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for 27 villages in Pakistani Punjab in 1970. These figures show a
strong positive correlation between percentage of irrigated land and
rate of growth in crop production only in villages where large holdings
of 50 to 100 acres are common. By contrast, in villages of predomi
nately small-sized farms the percentage of irrigated area and the rate
of growth show a significant negative correlation.

The impact of these changes on traditional norms of mutual,
non-symmetric obligations between landowners and agricultural
laborers amounts to virtual dissolution of customary ties. Laborers
are reported to fare much worse in the Paldstani part of the Punjab
than in India. At least some landowners, strengthened by official
government ideology, have entirely abrogated the old system of
proportionate payment in kind. They have converted the traditional
payment of 1/20 of crop share for harvesting into an absolute quantity
(about 164 pounds per acre) and now pay this fixed rate to agricultural
laborers, denying them any share at all in the gains of the new
productivity .51

The effect on relationships between landlords and tenants can
only be indirectly inferred. The data collected by Burki suggest a
significant correlation between high rates of growth in crop production
per annum (1969) and the rate of annual net out-migration between
1959 and 1969 (0.63831). In villages with high growth rates, moreover,
a large proportion of the migrants are drawn from among the land
owning class. The correlation coeffichmt of the rate of growth in
crop production per annum and the share of landowners among out
migrants (1959-69) is 0.70774. Two possible explanations offer
themselves for this quickening mobility rate, both of which suggest
the weakening of traditional ties. Large landowne rs may retain
their land, but move to towns because of a preference for urban
standards and life-styles. Alternatively, small landowners may be
selling their tiny farms as they are no longer able to piece together
a minimum economic unit by leasing in land from large landlords.

The political implications of rapid modernization and growing
disparities were spotlighted by the events surrounding the collapse
of President Ayub Khan's political system in 1969. Students and
lawyers spearheaded the growing civil unrest that 0riginated in the
small towns of West Pakistan in 1967, but popular animosity against
the regime went beyond the frustrations of the urban, educated
unemplo:;ed. The agitations against the government appeared to have
the tacit, if not active, commitment of the "rural marginals" of West
Pakistan, the landless and small peasant proprietors who had been
bypassed in the gains of rapid economic growth under private enter
prise policies. 52 The apprehension of popular violence was so high
that by March, 1969, President Ayub Khan saw no other alternative
but to step down from office and transfer power to a new martial law

g'
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TABLE 7.3

Correlation Coefficients of Land- Distribution,
Irrigation, and Increments in Agricultural Output
in Selected Villages in the Punjab, West Pakistan

(n=27)
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0-10 10-25 25-50 50-100 100-250 250 acres
acres acres acres acres acres and above

Percentage
of irrigated
area -0.53046 -0.17499 -0.07105 0.77643 -0.22063 0.08597

Rate of -0.69669 -0.16552 0.18257 0.77016 -0.00155 0.20361
Growth in
Crop Pro-
duction
Per annum

administration. From the outset, the new President General Agha
Muhammad Yahya Khan, assumed his responsibilities with the firm
intention of creating conditions favorable to the establishment of
constitutional government. In November, 1969, Yahya announced that
direct elections for a National Assembly would be held within a year.
By January, 1970, public political activity was in full swing.

Despite expectations that the political contest in West Pakistan
would be dominated by "Old Guard" landed interests, an entirely new
political force soon emerged as a threat to the established oreler.
In the Punjab, of the 16 political parties officially taking part in the
election, 15 were either in existence or were successors to parties and
factions in existence before 1958. Of these, the major parties in the
Punjab were either factions of the original Muslim League, headed
by the founder of Pakistan, Mohammed Ali Jinnah, or "Islam-Pasand"
parties, dedicated to a r~ligious-oriented society organized on Islamic
principles. All of them represented the interests of upper micldle
class ur1:'an professionals, and/or the large laneled families of West
Pakistan. The new major party to appear, however, was styled the
People's Party of Pakistan (PPP); initially, supporters came from
student groups and urban inte llectuals. As the campaign wore on,
the small landowners in the rural areas were increasingly attracted.

The PPP was a new phenomenon in the politics of West Pakistan
for several reasons. First, not since the days immediately after
independence had a political party been led by a figure with a strong
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personal, almost charismatic, appeal. Zulfikar Ali Bhutto, the founder
of the PPP, had earned his first public support in professional circles
in West Pakistan; his firm anti-India position during and after the
1965 war appealed to West Pakistanis who were convinced that Presi
dent Ayub Khan was too soft during the Tashkent negotiations. Also,
Bhutto's resignation from the Ayub Government, his decision to go
into active opposition, his arrest, release, and survival of an assassi
nation attempt, built him into something of a folk hero.

Second, Bhutto ignored the "Old Guard" politicians to put to
gether a slate of candidates, of which the overwhelming majority had
"hardly any political past" and were unknown to the electorate.

Third, in a campaign that emphasized direct electioneering,
Bhutto made a clear class appeal. Stressing that political freedom
was meaningless without economic freedom, Bhutto told peasant
audiences throughout West Pakistan that he would establish a new
social order free from exploitation. Typical of this rhetoric was a
speech to a Multan gathering, where he noted a "tremendous awakening
among the people who were now determined to end capitalism and
feudalism," and asserted dramatically, "the hour of the poor masses
has struck. People will become masters of their own destiny. ,,53
In a similar vein, Bhutto told a public meeting in Jacobabad that the
PPP's program of Islamic Socialism "would bring prosperity to the
toiling masses, danger to millionaires, thieves, zamindars (large
landowners) and blood-suckers of the poor people. "54

The results of the election clearly established that Bhutto had
been correct in gauging the common mood. In the Punjab, the PPP
won a landslide victory, capturing 62 of 82 seats, about 75%. By
contrast, the various factions of the Muslim League won only nine
seats among them; the Islam Pasand parties did worse, winning only
five seats. 55

A comparison between the five districts where 50 percent or
more of the total wheat acreage was covered under the Mexican
varieties by 1968-69-Sarghoda, Lyallpur, Sheikhupura, SahiwaJ and
Multan-with the rest of the Punjab, offer the following contrasts.
In the districts at the heart of the Green Revolution, the PPP contested
in all 34 electoral constituencies. It won 30 seats and lost four.
In the remaining districts, the PPP contested in 44 out of 48 con
stituencies and won in 32, losing 16. In some electoral constituencies,
the total vote is not yet available. Therefore, only a partial com
parison of popular support is possible. In the 29 constituencies in the
Green Revolution districts for which data is available, the PPP
received 50.1 percent of total votes c~st. Data from 40 of 48 con
stituencies in the rest of the state show the PPP polling 40 percent.
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It is dangerous to make broad generalizations about the relation
ship between agricultural modernization and political change on the
basis of voter realignments in only one election. Nevertheless, the
case studies presented here gain some credibility as a herald of
emerging trends. The impact of modern technology on rural income
distribution and traditional social norms in two countries of widely
different ideologies, institutions, and economic policies make certain
points seem clear. Adversary relations between large landowners
and the landless based on new notions of opposing economic and class
interest are increasingly replacing traditional hierarchical arrange
ments rooted in norms of mutual inter-dependence and obligation.
The muW.-caste/class political faction led by traditional landowning
patrons and constructed with support from families of low status
landless groups is becoming more and more difficult to susbin as
a viable political unit. The key to political success, for parties of all
ideological persuasions will increasingly lie in popular support from the
disadvantaged sections of the rural population. If only for this reason,
the Green Revolution is likely to see at least an escalation in radical
rhetoric. It is difficult to predict the results of such unbridled and-
at times-unprincipled appeals to the aspirations of the poor peasantry.
If nothing more is intended than the short-term gains of election
victories, then the consequences may well be disastrous. Once
awakened, the mass of agriculturists and laborers will not continue
passively to accept their fate. Without at least some sign of good
faith on the part of the government, those leaders who have managed
to exploit the discontents of the rural poor may well find themselves
overwhelmed by the forces they have helped to unleash.

The social changes spearheaded by the Green Revolution are
indeed very far-re3ching. Equally comprehensive responses are
demanded. At pre<:ient, however, politicians have done little more
than take advantage of the power vacuum that is opening in the rural
areas. They have done almost nothing to fill it.
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CHAPTER

8
INDUSTRIALIZATION

AND UNEMPLOYMENT

IN DEVELOPING NATIONS
Michael P. Todaro

In a much-publicized speech, Robert McNamara, President of
the World Bank, called attention to the alarming growth of urban
unemployment in developing nations. He noted that "the cities are
filling up and urban unemployment steadily grows" and that the mag
nitude of the problem is such that fIche 'marginal' men, the wretched
strugglers for survival on the fringes of farm and city, may already
number more than half a billion. "1 Until recei'tly, however, economists
and development planners tended to regard unemployment in the poor
countries merely as symptomatic of underdevelopment. Rising urban
unemployment, even when it was alluded to, was dismissed as a tran
sitory phenomenon, a natural intermediate stage in the process of
transforming and modernizing a subsistence economy. An indication
of this lack of attention to the unemployment problem can be gleaned
from the fact that a widely used textbook, appropriately titled Leading
Issues in Development Economics, hardly even touches upon the urban
unemployment problem.2 Moreover, when it has been discl.1ssed in
the literature, unemployment has typically been associated with over
populated, labor-surplus nations, although as shall be discussed
below, the problem is prevalent throughout almost all developing
countries.

As we move into the 1970s it is becoming increasingly apparent
that many countries will experience rates of urban unemployment on
a scale comparable to levels in the worst years of the Great Depression
in Western nations. But this is where the analogy ends, for unlike

*The views and opinions expressed in this paper are those of
the author alone. They should not be interpreted in any way as re
flecting the views of The Rockefeller Foundation.
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the experience of the thirties, traditional ~conomic indicators of
development, such as the level of national and per capita income, will
show steadily rising trends concomitant with increasing unemployment
and a widening of the gap between the few rich and the very many poor.
There are numerous institutional as well as economic factors con
tributing to this unexpected and somewhat paradoxical phenomenon of
growing urban unemployment accompanying industrial urban growth.
It is the intention of this chapter to explore and analyze these factors
and to suggest ways in which this undesirable relationship might be
ameliorated.

THE UNEMPLOYMENT CRISIS

Before delving into the analytics of urban unemployment and
underemployment, the global unemployment problem should be put ir:
proper perspective by a brief outline of its quantitative nature in
contemporary third world nations. Although much has been written
about the difficulties of defining and statistically estimating unemploy
ment in economies where traditional definitions such as involuntary
unemployment have limited applicability, several recent studies have
revealed that, whatever the definition, urban unemployment and under
employment are chronic and growing problems in almost all less
developed countries. For example, unemployment rates in African
urban areas as revealed by both census and survey data consistt:ntly
range between 15 and 30 percent of the urban labor force. In Central
and South America the rates are somewhat lower but in many cases
well over 10 percent. Moreover, as Erik Thorbecke has pointed out
in his study of unemployment in Latin America, when the broader
definition of an "unemployment equivalent" is utilized, Le., the ratio
of the number of available but ~mused labor hours to the total labor
hours available to membe~s of the economically active population,
rates of 25 percent and above are not uncommon. 3 Using a similar
approach, H. T. Oshima finds unemplvyment equivalent rates in most
Asian countries to be above 10 percent. 4

INDUSTRIAL GROWTH AND THE EMPLOYMENT LAG

With the benefit of hindsight, it is now possible to reco~nize

quite clearly the extent to which the postwar approach to the economic
development of poor nations was influenced by the remarkable suc
cesses of the Marshall "Plan in Western Europe. The rapid economic
recovery of Western Europe was facilitated by massive transfers of
capital utilized to replace the plant, equipment, and inventories
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destroyed during the war. Consequently, during the 1950s and early
19608 it almost became a dogma of the development literature that
successful economic development could be achieved most readily
through the twin forces of capital accumulation and industrial growth.
The primary vehicle for accelerated industrialization was to be
through policies of import substitution. By concentrating their efforts
on the creation of a modern industrial sector to serve the domestic
market and to facilitate the absorption of "redundant" or "surplus"
rural workers into the urban economy, less developed countries, it
was argued, could proceed most rapidly toward the achievement of
economic self-sufficiency. But, on the whole, this strategy has had
few, if any, successes. 5 The failure of the Marshall Plan approach
to the development of poorer societies arose because, unlike the
war-torn countries of Western Europe, these nations did not already
possess the social, economic, and institutional mechanisms as well
as the necessary "human" capital to effectively utilize the capital
transfers. An added but largely unforeseen consequence of this pre
mature industrialization process has been the extraordinary growth
of urban centers resulting from an accelerated influx of unskilled
rural workers in the expectation of finding high-paying employment
opportunities. (See Chapte.r 5.)

Unfortunately, optimistic predictions regardin[:! the ability of
the modern industrial sector to absorb those migrants have not been
fulfilled. In fact, it now ib becoming increasingly clear that the ca
pacity of the industrial complex to accommodate this pool of migrant
labor has been very limited in the great majority of developing
nations. And yet, in spite of the rising levels of visible unemployment
and underemployment, the flow of rural laborers into urban ct:nters
continues to accelerate. As a result, contemporary developing coun
tries are now facing a plethora of social, psychological, and political
as well as economic problems arising out of the unfettered growth
of their cities where widespread and clu'onic unemployment is reaching
crisis proportions. 6

Numerous factors have contributed to the disappointing growth
of employment opportunities in the modern urban industrial sector.
A combination of rapidly rising wage rates and artificial incentives
to promote capital-intensive industries has, for example, contributed
to the observed close aS30ciation between output and labor productivity
growth and, consequently, to the failures of labor absorption.

It is interesting to note that ~he similarity of experience of
r.lany less developed countries with regard to employment generation
flaS been in marked contrast to the historical pattern of economic
growth in Western natio~s. (See Chapter 5.) The latter's experience
has often been used as a model for the development of contemporary
third world nations. The reasons for this difference arise largely

or
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from the nature of modern technology and the pattern of world trading
relationships. Today there seems to be increasing evidence of an
inherent structural imbalance between the manpower requirements
of a highly mechanized, internationally mobile industrial technology
and the manpower endowments of individual less-developed nations.
In nineteenth century England and Germany, for example, a large
proportion of the unskilled laborers released from rural areas could
find full-time productive employment in labor-intensive industries
to serve growing domestic and world markets. Today, a combination
of limited domestic market size and keenly competitive but often
well-protected world markets, in which many less developed countries
must compete not only against the Western industrial powers with
their sophisticated methods of modern production, but also with a
large number of equally aspiring poor nations, seems to proviG€
insufficient scope to the anticipated employment-creating powers of
many of these same labc\r-intensive industries. Moreover, with almost
all of the technology of production being developed in advanced indus
trial societies, there is a limited availability in the developing nations
of technologies appropriate to the resource endowment and factor
prices prevailing in the developing countries. As a result, there is
a natural tendency within these nations to adopt the most modern,
capital-intensive production techniques originating in the advanced
countries. 7

There are additional factors contributing to the slowness of
urban employment growth in developing countries. First of all, there
is the whole set of distortions and biases affecting relative factor
prices. In general, these distortions tend to reduce the price of capital
below its equilibrium value while raising the price of labor above
its real opportunity cost. For example, overvalued exchange rates
and tariff policies toward machinery and equipment often amount to
negative rates of effective protection for capital goods imports.
Additi0nally, liberal capital depreciation allowances and tax rebates
further lower the price of capital goods below their real opportunity
cost. On the other hand, the expanding political power of trade unions
in combination with ill-conceived civil service salary review proposals
which, at least in African nations, set the basis for all other industrial
wage negotiations, have pushed urban labor's remuneration well above
its opportunity cost. With wage levels continuously rising, often at
rates considerably in excess of Jroductivity improvements, employers
begin to build up expectations of further increases. Consequently
they may adopt more mechanized production techniques even if it
may still be statically more efficient to utilize labor in greater pro
portions. All of the above factors contribute in one way or another
to the encouragement of relatively capital-intensive production tech
niques in the urban industrial sector.
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URBANIZATION AND THE RURAL-URBAN
POPULATION DRIFT

In spitE' of the relatively slow growth of urban employment oppor
l:unities, the lllflux of rural workers into urban areas in search of
limited but lucrative job openings is proceeding at an accelerated
pace. In Africa, urban populations have typically been growing at 6
to 7 percent per annum, more than twice the annual rate of overall
population growth. In Latin America, the growth rate of the urban
population has been three times higher than the corresponding rural
growth rate, Le., 4.6 percent as against 1.5 percent. Moreover, ili
Latin America the movement of people from rural to urban areas
has proceeded on such a massive scale in the postwar period that
recent Economic Commission for Latin America estimates put the
urban proportion of the total population in 1968 at 54 percent. 8 Table
8.1 gives some indication of past urbanization trends with preliminary
projections for the next decade.

In addition to the general growth of urban centers, there has
been a tendency for the largest cities to grow faster than the smaller
ones, due primarily to the greater proportion of migrant workers
who are attracted to the main urban centers. (See Chapter 5.) Al
though the statistics are lacking, more than half the population of
thes~ cities probably represents people born and raised in rural
areas.

The factors contributing to the accelerated pace of rural-urban
migration are many and include the non-economic as well as the
economic. But perhaps the single most important factor in the mi
gration decision-making process can be attributed to the urban-rural
income differential and its effect on the formation of income expecta
tions on the part of potential migrants.

A THEORY OF RURAL-URBAN LABOR MIGRATION9

Positive urban-rural income differentials have long been recog
nized as a primary force stimulating the out-migration of labor from
rural areas. 10 The growing divergence between urban and rural
incomes results both from the "push" factor of stagnating agricultural
earnings (partly as a direct outgrowth of the postwar bias toward
industrialization at the expense of agricultural improvement and
export promotion) and the "pull" factor of rapidly rising urban wage
rates for unskilled workers. In most African countries, urban-rural
income differentials are not only sizeable but continue to grow at a
rapid rate in spite of rising urban Wlemployment and, in some cases,



TABLE 8.1

Estimates of Growth of the Labor Force
in Less Developed Countries: 1950-1980

Rates of Growth Rates of Growth

1950-1965 1965-1980 1970-1980

Total Annual Total Annual Total Annual

Developed countries 17.6 1.1 15.8 1.0 10.0 1.0
Less developed

countries 28.1 1.7 39.0 2.2 25.2 2.3

Regions a
Other East Asia 30.7 1.8 56.5 3.0 35.3 3.1
Middle South Asiab 23.2 1.4 33.1 1.9 21.6 2.0
South East Asiac 32.3 1.9 43.0 2.4 28.0 2.5
South West Asiad 31.8 1.9 50.4 2.8 31.3 2.8
West Africa 38.G 2.2 40.2 2.3 25.8 2.3
East Africa 21.1 1.3 30.8 1.8 19.8 1.8
Central Africa 16.0 1.0 19.4 1.2 12.9 1.2
North Africa 17.5 1.1 45,7 2.5 29.0 2.6
Tropical South

America 48.3 2.7 55.6 3.0 34.7 3.0
Central America 52.0 2.8 62.7 3.3 39.1 3.4
Temperate South

America 25.7 1.5 25.0 1.5 16.0 1.5
Caribbean 31.1 1.8 40.6 2.3 25.8 2.3

aExcludes Sino-Soviet countrieso
brncludes Ceylon, India, Iran, and Pakistan.
CIncludes Burma, Cambodia, Indonesia, Malaysia, the Philippines,

and Thailand.
dMiddle East countries.

Source: D. Turnham, The Employment Problem in Less Developed
Countries: A Review of Evidence, OECD Development Centre, June,
1970, p. 34.
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growing labor shortages in rural areas. Between 1950 and 1963 prices
received by farmers thrcagh marketing boards in southern Nigeria
declined by 25 percent while minimum wage scales of the federal
government increased by 200 percent. In Kenya average earnings of
African employees in the non-agricultural sector rose from £97 in
1960 to £180 in 1966, a growth rate of 11 percent per annum. In the
small farm sector of Kenya over the same period, estimated family
income grew at a rate of only 5 percent per annum, rising from £57
in 1960 to £77 in 1966. Thus urban wages rose more than twice as
fast as agricultural incomes so that in 1966 average wages in the
urban sector were 250 percent higher than average farm family
income. ll Finally, in Uganda between the period 1957 and 1964, agri
cultural incomes remained essentially the same, due largely to a 43
percent fall in coffee prices, while statutory minimum urban wages
rose by some 300 percent from £31 to £90 per annum.l2 It should
be noted in the latter context that, at least in African nations, the
minimum wage is the effective rate that determines the level at which
more than 50 percent of urban wlskilled workers are paid. It is also
the key rate in the overall wage structure, since when minimim wage8
change the entire wage structure tends to move with it. 13

Traditional models of economic theory, with their emphasis on
competitive wage determination, would lead one to anticipate a narrow
ing of the wage differential as labor moves from rural to urban areas.
But in many developing countries institutional factors such as statutory
minimum wt:,ges, trade union power, and government salary scales act
as an effective barrier to lower urban wages. And yet in the face of
rising overt urban unemployment and positive marginal products in
agriculture, the inflUX' of rural migrants shows no sign of deceleration.

Arguments about the irrationality of rural peasants who migrate
to the cities when they are fully aware of their limited chances of
obtaining a job are as ill-founded and culture-bound as earlier asser
tions that peasant subsistence farmers were unresponsive to price
incentives. The key to an understanding of this seemingly paradoxical
phenomenon seems to lie in viewing the migration process from an
expected or permanent income approach. The missing variable in
earlier analyses of the dynamics of labor markets in developing coun
tries is the probability factor as it influences the migration decision.

In order to understand the migration process, the fact must be
recognized that the existence of a large pool of unemployed and under
employed urban workers must certainly affect a prospective migrant's
"probability" of finding a job in the modern sector. As a result, when
analyzing the determinants of urban labor supplies, one must look
not at preVailing real income differentials as such but rather at the
rural-urban "expected" income differenbal, Le., the income differ
ential adjusted for the probability of finding an urban job. It is this
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writer's contention that in the long run this probability factor can act
as a potential equilibrating force on urban unemployment rates. In
the short run, however, it plays as crucial a role as the income differ
ential variable in regulating the flow of rural-urban migration. It
also provides the rationale for the possibility of an "unemployment
equilibrium" in b:e urban economy. The magnitude of this unemploy
ment equilibrium will depend largely upon three factors: (1) the urban
rural real income differential, (2) the probability of finding an urban
job, and (3) the overall size of the rural labor force.

Since it is the probability variable that plays a central role in
this theory, it might be useful at this point to briefly explain some
additional reasons for incorporating this element into any realistic
model of rural-urban migration. An implicit assumption of the more
commonly used labor transfer models is that any migrant who enters
the modern sector is "absorbed" into the gainfully employed at the
prevailing urban real wage. However, the important question to ask
in this context is, how long does the typical unskilled migrant have to
wait before actually securing a job? Even if the prevailing urban
wage .is significantly higher than expected rural income, the fact that
the probability of obtaining urban employment, say within the next
year or two, is very low, must certainly influence the prospective
migrant's choice as to whether or not he should leave the farm. In
effect, he must balance the probabilities and risks of being unemployed
or sporadically employed in the city for a certain period of time
against the favorable urban wage differential. A 100 percent urban
real wage premium, for example, might be of little consequence to
the prospective migrant if his chances of actually securing a job are,
say, one i:l fifty. On the other hand, it may be rational to migrate to
urban areas even if there is only a 50 percent or even a 33 percent
probability of success because the average urban wage may be two
or three times the level of average farm income. Naturally, the
decision to migrate will be affected also by factors such as the sig
nificance of extended family relationships, the degree of clan contacts,
the level of education, and numerous other non-economic factors.
But for purposes of simplicity, this analysis is limited to the income
differential and probability variables.

Consider the following simplified model. Let us define the
probability (.. ) of obtaining a job in the urban sector in anyone time
period as being directly related to the rate of new employment creation
and inversely related to the ratio of unemployed job seekers to the
number of job opportunities, that is:

(1) rr:: yN/ (8 - N)

where y is the rate of urban job creation, N is the level of urban
employment, an·j 8 is the total urban labor force.
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If w is the urban wage rate and r represents average rural
income, then the "expected" urban-rural income differential, d, is

(2) d=w.-rr-r
or, substituting (1) into (2)

(3) d =w. yN - r .

.3-N
The basic assumpti"on of this model is that the supply of labor

to the urban sector is a function of the urban-rural expected income
differential, Le.

(4) S = fS (d).
If the rate of urban job creation is a function of the urban wage

w and a policy parameter a-e.g., government direct expenditure
resulting from a planned shift toward more rapid industrialization or,
as in the case of Kenya, the 1964 and 1970 "Tripartite Agreements"
by which employment increases were legislated by government
which operates on labor demand, we have

(5) y=fd(Wia)
where it is assumed that ay faa > O. If the growth in urban labor
demand is increased as a result of the governmental policy shift, the
increase in the urban labor supply is

(6) as as ad ay
aa = ad ay aa .

Differentiating (3) and substituting into (6), we obtain
(7) as as N . aY

aa = ad w S-N aa
The absolute number of unemployed will increase if the increasE

in labor supply exceeds the increase in the number of new jobs created,
Le., if

(b) as a(yN) Nay
aa > ---aa = aa .

Combining (7) and (8), we get
(9) as N. ay Nay

ad w S-N aa > aa-
or

(10) as/s d. (S-N)
ad!d> w S-

or, finally, substituting for d
(11) as/s w. -rr-r . (S-N) .

ad!d >-w- S-
Expression (11) 1'eveals that the absolute level of unemployment
will increase if as/s, the elasticity of urban labor supply with re

ad!d
spect to the expected urban-rural income differential (what has been
called elsewhere the "migration response function"), exceeds the
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urban-rural differential as a proportion of the urban wage times the
unemployment rate, s~r. Alternatively, equation (11) shows that the
higher the unemployment rate, the higher the elasticity must be to
increase the lEwel of unemployment for any expected income differen
tial. But note that in most developing nations the inequality (11) will
be satisfied by a very low elasticity of supply when reai istic figures
are used. For example, if the urban wage is 50, the rUl'a! wage 15,
the probability of getting a job 0.40, and the unemployment rate 30
percent, then the level of unemployment will increase if the elasticity
of urban labor supply is greater than 0.03, i.e., substituting into (11)
we get

as/s .40 x 50 - 15 x 0.30 = 0.03.
ad!d > 50

It would certainly be an extremely interesting and valuable exercise
to estimate this elasticity in a cross-section of urban centers.

Since the elasticity of response will itself be directly related
to the probability of finding a job and the size of the urban-rural real
income differential, the above model illustrates the paradox of a
completely urban solution to the urban unemployment problem. Policies
that operate solely on urban labor demand are unlikely to be of much
assistance in reducing urban unemployment since in accordance with
our expect~d income hypothesis, the growth of urban employment also
increases the rate of rural-urban migration. If the increase in the
growth of the urban labor force caused by migration exceeds the
increase in the growth of employment, the level of unemployment in
absolute numbers will increase and the unemployment rate itself
might also increase. This result will be accentuated if, for any in
crease in job creation, the urban wage is permitted to expand at a
greater rate than rural income. A reduction or at least a slow growth
in urban wages, therefore, has a dual beneficial effect in that it tends
to reduce the rate of rural-urban migration and increases the demand
for labor.

A second implication of the above model is that traditional
methods of estimating the "shadow" price of rural labor to the urban
sector will tend to have a downward bias if the migration response
parameter is not taken into accowlt. Typically, this shadow price
has been expressed in terms of the marginal product of the rural
worker who migrates to the city to secure the additional urban job.
However, if for every additional urban job that is created more than
one rural worker is induced to migrate, then the opportunity cost
will reflect the combined loss of agricultural production of all those
induced to migrate, not just those who are forhmate enough to secure
urban jobs. It also follows that to the extent that there are sizeable
pools of urban unemployed, traditional estim?tes of the shadow price
of urban labor will reflect an upward bias.
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URBAN UNEMPLOYMENT AND RURAL NEGLECT

While significant reductions in real wages may not be politically
feasible in many developing countries, the same result can be effec
tively achieved if policies to stimulate a relatively higher rate of
growth of rural farm incomes are followed. In fact, it could be argued
that one of the major causes of, and contributing factors to, the urban
unemployment problem in less developed countries has been the r';l
Hance on industrialization as the unique development strategy and
the concomitant relative discrimination against agriculture. This
bias against rural development in general and agricultural expansion
in particular has arisen largely from a limited understanding of the
role of agriculture in economic development. Throughout the literature
on economic development and as manifested in the development plans
of many nations, there has been an obvious tendency to consider
agriculture as a passive factor from which both human and financial
resources could be squeezed out to serve the growth of the industrial
sector. By ordering their priorities heavily in favor of industrial
and urban projects, governments have failed to recognize the importance
of establishing a proper balance between urban and rural development.
A contributing factor, no doubt, has been the tendency on the part of
donor countries to place their own support priorities on capital
intensive projects in the industrial sector.

Among a number of agricultural policies that have tended to
stimulate further out-migration, the following are perhaps the most
significant. First, as B. F. Johnston and J. Cowrie have recently
pointed out, government subsidization of large but premature tractor
mechanization schemes has often contributed not only to higher
effective costs of production but also tended to reduce per acre labor
requirements.14 Tractor schemes typically require large amounts
of foreign exchange for new equipment and for an extensive supply
of spare parts, fuel, etc. The overall effect of these schemes is to
enlarge the stock of potential migrants into the cities. Second, by
failing to promote and support agricultu:ral export drives concomitant
with import-substituting industrialization programs, governments
have made it more difficult for farmers to remain solvent in their
rural areas, and have thus tended to contribute to the widening of the
urban-rural income disparity. Finally, by overemphasizing direct
government production schemes that are heavily capital-intensive,
including state far~s, land settlement, and irrigation projects, policy
makers have failed to recognize the tremendous potential absorptive
capacity of the agricultural sector for its own rapidly expanding
rural work force. 15
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All of the above serve to illustrate the point that, rather than
actively encouraging agricultural development, many nations through
their biased industrialization policies have Wlwittingly contributed
to the growing urban unemployment problem. The tragic irony of the
whole situation is that the very attainment of those aspirations most
sought after by economic planners in developing countries-Le., eco
nomic growth through industrial modernization-contributes directly
to one of the most persistent and perplexing problems facing these
nations now and even more so in the future, namely, the problem of
the urban unemployed.

SUMMARY, CONCLUSIONS, AND IMPLICATIONS
FOR THE FUTURE

The unfettered growth of the urban Wlemployment problem in
less developed cOWltries and the concomitant decay of the urban
environment has been a direct consequence of government efforts to
promote rapid industrialization at the expense of rural development.
By directing the vast majority of investment projects into the creation
of urban industrial complexes with insignificant labor-absorbing
capacities, by prOVIding a disproportionate share of the nations' social,
health, and educative services to urban areas, and by permitting the
urban-rural income differential to continually widen in the face of
growing, open urban unemployment, governments in less developed
nations have fostered a chronic and ever-worsening urbanization
crisis.

The growing concentration of semi-educated, unemployed youth
in urban and peri-urban slums and squatter settlements has led to
an alarming increase in delinquency, crime, mental and physical
illness, and general restlessness and frustration. Being unemployed
and unproductive, these individuals are unable to contribute financially
to the improvement of the urban economy. But the urban economy
incurs considerable costs, both direct (investments for housing,
transportation, water, sewerage, hospitals, clinics, etc.) and indirect
(law enforcement) as a result of the urban population growth. Given
extremely limited government financial resources, further invest
ments in the urban infrastructure represent a considerable opportunity
cost in terms of national development. Moreover, there is the added
dilemma that any attempts to expand urban social services at a pace
consistent with the growth of the urban population can have cOWlter
productive results. For given the general urban income and amenity
bias, efforts to maintain the disproportionate social attractiveness
of urban versus rural areas will act as a stimulant to further rural
urban migration, exacerbating an already vicious circle of urban
growth and unemployment.
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Although this analysis of the relationship between industrialization
and employment generation underlines the rather limited absorptive
capacity of the industrial sector as revealed by recent cross -sectional
data, it was not meant to deny that more jobs could be created in urban
industry if effective measures were undertaken to eliminate the factor
price distortions so prevalent in contemporary developing countries.
Moreover, there appear to be excellent possibilities for increasing
employment if developing nations could slowly free themselves from
their total dependence on imported technologies by generating their
own, more appropriate capital goods industries. 16 But as soon as
one recalls that almost 70 percent of the populations of poor countries
live in rural areas with a sizeable proportion of these being potential
urban migrants, then one must recognize the inescapable fact that
the only realistic answer to the present urban unemployment crisis
must be found in the shilling of developmental emphasis toward pro
grams of rural expansion.

The expansion and improvement of small-scale agriculture and
related rural activities, therefore, still represents the single most
important source of potential labor absorption in less developed
countries today. When this writer spoke earlier of the urban-rural
expected income differential heing the principal determinant of mi
gration into cities, he stressed that this differential represents not
only the "pull" of higher urban wages but also the "push" of stagnating
or declining rural incomes. As the population grows and large-scale
mechanized farming schemes are indiscriminately promoted, more
and more peasants stand to lose their land and be pushed out of any
participation in the rural economy. There is thus an urgent need to
formulate programs that will be of direct benefit to the small farmer.

An interesting and revealing demonstration of the potential for
rapid increases in income, output, and employment in small-scale
agriculture through minor adjustments in farming practices is cur
rently being undertaken in Puebla, Mexico. The "Puebla Project"
is attempting to demonstrate how maize yields can be increased
substantially by using the same seed varieties but with more intensive
application of proper fertilizers whose availability is made possible
through the provision of low-cost loans to peasant farmers. 17 The
introduction of better and more effective fertilizers, combined with
a more rational timing and spacing of plants, has already led to a
doubling and tripling of yields on farm plots as small as one hectare.
Even more importantly, the higher yields from the new approach to
maize production have led to a general rise in income levels and
have been achieved without a significant shift to more mechanized
production methods. Not only has labor not been displaced, it has
in fact been more intensely utilized than before. Moreover, the
general increase in farm incomes in the Puebla valley is stimulating

...,.",
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/

the growth of small-scale trade and service industries and thus
indirectly contributes to the expansion of non-farm employment
opportunities in the rural area.

If the Puebla Project does ultimately prove as successful as
initial evaluations indicate, then a major step forward will have been
taken in demonstrating that higher agricultural incomes and greater
rural employment are not incompatible objectives. The significance
of this and similar experiments in small-scale agriculture should
not be underestimated. The alternative of permitting the urban unem
ployment rate to rise to a level at which it will act as an effective
inhibiting factor on further rural-urban migration would be an act
of political suicide. Thus, the only feasible and realistic program
for combatting urban unemployment must be one that attempts to
reduce the urban-rural income differential by concentrating on raising
farm and non-farm incomes in the rural areas and holding the line
on the disproportionate growth of urban wage rates. In the final analy
sis, therefore, it is this writer's belief that the key to the urban Wlem
ployment problem lies in the amelioration of the economic status of
the rural peasant. Unless and until his economic welfare can be
substantially improved, unemployment in the dties will in all proba
bility become inexorably more chronic in the coming years.
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CHAPTER

POTENTIALS FOR

URBAN ABSORPTION:

THE LATIN AMERICAN

EXPERIENCE
Jorge E. Hardoy

INTRODUCTION

Latin America as a whole is a relatively empty continent with
good to average potentials for an adequate livelihood, but it is still
largely subjected to socio-economic structures that have not provided
the population, which at present doubles every twenty-four years,
with an adequate standard of living. Despite its wealth in mineral and
land resources, fair climate, and broad territories, Latin America
is sparsely settled. There are, however, some countr;.es with very
high population densities in relation to resources, like Haiti and
El Salvador: just as there exist in Argentina, Venezuela, and all the
larger and more developed nations, rich arable lands dedicated to
extensive cattle r:'.ising and regional pockets where poverty, stagnation,
and underdevelopment persist generation after generation, because
of the pressure of population on the land and the incapacity of the
socio-economic structures to create employment and distribute wealth.
In this respect the breadth of these problems in Latin America can
help to provide useful insights into the processes of urbanization
in other developing regions.

Analysis of the spatial distribution of the population of Latin
America shows coastal concentration of most of the population,
including the important cities. Of the 27 agglomerations in twelve
countries that will probably have more than one million persons in
1980, thirteen are seaports and six are located less than two hours'
drive from a seaport. Mexico and Colombia are the only countries
with cities of any size in the interior. In Brazil, because of its
extended coastline, the coastal cities developed as vertices of regional
transportation nets which even now are still disconnected or poorly
connected by land, especially from Rio to the North. To penetrate
the interior still means conquering vast and frequently inhospitable
territories.
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The spatial distribution of the population of each individual
country of Latin America presumably depends on its internal human
resources. For years to come there will be a process of continuous
readjustment within the national boundaries of each country. Demo
graphic urbanization is a function of the natural increase of urban
population plus the contribution of rural migrations. The growth of
the population in the rural areas will depend on the interest and
capacity of each country to retain the natural increase of the rural
population.

The relative importance of the natural increase of urban popula
tion and of rural migration in the process of urbanization changes from
country to country and from region to region within each conntry. The
provinces of Argentina, for instance, could be ranked in three groups:
developed, new provinces in the process of development, and under
developed. There is a clear correlation between the percentage of
urban population or the potentials for urbanization in each province
and certain economic indicators, such as the per capita gross product,
the contribution of the industrial sector in the formation of the gross
product of each province; or social indicators, such as the growth
rate of the provincial population, migratory potentials, literacy,
primary indexes, health indexes, etc. The four developed provinces
covered 27.3 percent of the national territory but in 1960 had 70.9
percent of the national population and 81.3 percent of the urba.n
population. They are the focus of internal migration. Eleven under
developed provinces covered 37.8 percent of the territory with 21.2
percent of the country's population and 14.4 percent of the urban
population. They are the source of most internal migration. They
have essentially rural economies which are in crisis because for
generations they depended on the monoculture of sugar, cotton, flax,
tanine, or lumber, depending on the province; they support outdated
land tenure systems and technologies. The new provinces are rich
in natural resources but largely unsettled; they represent Argentina's
frontier where in 1960 only 7.9 percent of the national population and
4.3 percent of the urban population lived in 34.9 percent of the
territory.1

A map showing absolute per capita income by sub-n2tional units
will reveal how small are the areas in each country and in Latin
America as a whole where per capita income is higher than the national
or the Latin American average.2

This points to a critical situation: the disequilibrium in levels
of development and the uneven distribution of opportunities and re
sources that exist in each country and in Latin America as a whole
as a consequence of the persistent concentration of key functions and
population in a few core areas, leaving immense peripheral areas
subjected to them.
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Is it possible to compare and :::lassify the countries of tropical
and temperate South America, the Caribbean, and Central America
according to their urban stability or potential for urbanization? Is
this potential related to other causes and does it have other conse
quences than changes in the demographic-ecological structure of the
population?

The method of measuring urban stability is simple. There are
four indicators. Three reveal the situation in each country in 19'70:
the percentage of rural population, the annual rate of growth of the
total population, and the annual rate of growth of the rural population.
The fourth introduces a dynamic factor: the expected incrE;.lse or
decrease in the alillual rate of growth of the total population by 1985. 3

By dividing the difference between the extreme figures for each indicator
into deciles, each country falls into one of the d3ciles. The sum of
the points for different countries falls between 34 and 8. Finally,
these differences have been divided into quartues, ranking them as
urbanistically stable (I), moderately stable (II), unstable (III) and very
unstable (IV). (See Tables 9.1, 9.2, and 9.3.)

There is a correlation between urban stability or potential for
urbanization and the level of development of Latin American countries
as expressed in social and economic indicators (Table 9.4). Using
the four degrees of urban stability forms a basis for explainin;:; the
~eneral situation in each country.

Group A is represented by eleven countries with semi-colonial
economies which are urbanistically very unstable (IV) in the ranking
in Table 9.2, meaning that 50 percent or more of their population is
rural and the rate of rural population growth is 1.5 percent per year
or more. Furthermore, with the exception of Haiti and Bolivia, which
still have very high death rates, and, as a consequence, plenty of
room to iilcrease their rate of population growth, these unstable coun
tries have a national death rate of 2.8 percent per year or more.
In other words, they double their populations in 25 years or less.
Additionally, the rates of population growth estimated for 1985 will
show increases in nine of the eleven cases, Ecuador remaining the
same and Costa Rica suffering a slight reduction (-0.01 percent).
The eleven countries in this group have an urban population below
the continental average.

The eleven countries have a small total population. Only Ecuador
had more than 6 million in 1970; only Haiti and Guatemala had more
than 5 million; four countrieS-Paraguay, Nicaragua, Costa Rica,
and Panama·-had less than 2.5 million. The territorie[ of Bolivia,



TABLE 9.1

Urban Stability by Individual Countries: Method of Ranking'

Annual Rate of Rural Annual Rate of National Annual Rates of Projected
Percentage of Rural Population Growth, Population Growth, National Population Growth

Population, ~970 1970 Hi70 In 1985 Compared to 1970

10 Haiti 82.16 Costa Hlca 3.30 Costa Rica 3.83 Nicaragua 0.52
Paraguay 2.39 Haiti 9.46

9 Honduras 73.83 Honduras 2.79 Mexico 3.50
El Salvador 2.76 Paraguay 3.46
Ecuador 2.42 Colombia 3.46
Guatemala 2.36 Dominican EI Salvador 0.33

Republic 3.44
Honduras 3.43
Ecuador 3.41
Venezuela 3.37
El Salvador 3.36
Panama 3.33

Guat~mala 69.02 Panama 2.24
8 BoLvi;. 65.75 Nicaragua 2.13 Panama 0.24

Costa Rica 63.48 Dominican Dominican
Republic 1.99 Peru 3.12 Republic 0.22
Haiti 1.97 Bolivia 0.20
Peru 1.97
Mexico 1.86

Jamaica 62.41
Dominica!l
Republic 61.54 Nicaragua 2.~8 Guatemala 0.15

7 Paraguay 61.27 Bolivia 1.72 Brazil 2.87 Honduras 0.15
Ecuador 60.94 Guatemala 2.86 Paraguay 0.13
El Salvador 59.13
Nicaragua 57.93

6 Panama 53.02 Cuba 1.10 Brazil 0.01
Colombia 0.92 Peru 0.01

Ecuador 0.00
Costa Rica -0.01
Uruguay -0.01

Trinidad 49.75 Jamaica 0.87 Haiti 2.45 Colombia -0.08
Peru 49.14 Brazil 0.58 Bolivia 2.41 Mexico -0.08

Venezuela 0.42 Chile 2.35 Chite -0.16

Cuba 44.51
4 Brazil 43.48 Cuba -0.20

Mexico 43.48 Jamaica 2.19 Argentina -0.30
Colombia 40.40

Trinidad -0.22 Cuba 1.92
Chile -0.50 Trinidad 1.90 Venezuela -0.39

2 Venezuela 31.62
r.hile 2'7.10 Argentina 1.51

Uruguay 21.59 Uruguay -1.45 Trinidad -0.62
Argentlna 19.60 Argentina -1.54 Uruguay 1.23 Jamaica -0.67

'To compare countries by urban stability the author has used the following method: he divided the maximum
and minimum figure for each indicator Into deciles; the percentages of urban population are ranked :. in units of
6.256, the annual growth rate of the rural population Is ranked In units of 0.484, the annual growth rate of the total
population is ranked In units of 0.260, and the expected difference between the annual growth rates of the total
population in 1985 with respect to 1970 is ranked in units of 0.119.
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TABLE 9.2

Urban Stability by Individual Countries

Per- Annual
cent- Annual Rate of
age of Annual Rate National
Urban Rate of of Na- Growth,
Popul- Rural tional 1985

Country atiol1 Growth Growth 1970 Totals Clads

Honduras 9 9 9 7 34
Costa Rica 8 10 10 6 34
El Salvador 7 9 9 9 34
Haiti 10 5 8 10 33
Paraguay 7 9 10 7 33

IV Dominican
7 9 8 8 32 VeryRepublic

Nicaragua 7 7 8 10 32 lillstable
Guatemala 8 7 9 7 31
Ecuador 7 9 9 6 31
Panama 6 9 8 8 31
Bolivia 8 5 7 8 28

Peru 5 8 8 6 27
ITI Mexico 4 9 8 5 26 Unstable

Colombia 4 9 6 5 24
Brazil 4 7 5 6 22

Venezuela 2 9 5 3 19

II
Jamaica 7 4 5 1 17 Moderately
Cuba 4 3 6 4 17 Stable
Chile 2 5 3 5 15

Trinidad 5 3 3 1 12
I Uruguay 1 1 1 6 9 Stable

Argentina 1 2 3 4 8

Paraguay, and Ecuador are extensive and largely unoccupied, but
those of Haiti, El Salvador, the Dominican Republic, Costa Rica, and
Panama are smaller than 100,000 square kilometers, although in the
three latter cases there are also large lillsettled areas. The other
three countries range in siz£; between 100,000 and 150,000 square
kilometers.



TABLE 9.3

Projected Growth of Urban' and Rural Population
by Individual Countries: 1970-1985

(in thousands)

Esti-
mated

Percent- Percent-
age of age of
Urban Urban

Total Urban Urban Rural Rural Popu- Popu-
Popu- Popu- par Popu- per lation in laiion in
lation lation Year lation Year 1970 1985

Honduras 1,856 844 56 1.021 68 26.17 33.98
Costa Rica 1,398 675 45 723 48 36.52 41.67
El Salvador 2.475 1.32'[ 88 1.148 76 40.87 46.20
Haiti 2.665 1.018 68 1.647 109 17.84 24.72
Paraguay 1.693 871 58 822 56 38.73 43.99

IV
Dominican
Republic 3.029 2.222 148 807 53 38.46 52.89
Nicaragua 1.326 808 54 518 34 42.07 49.54
Guatemala 2.802 1.299 86 1.503 100 30.98 36.42
Ecuador 3.994 2.512 167 1.482 98 39.06 48.50
Panama 996 682 45 314 21 46.98 55.68
Bolivia 2.177 1.229 82 946 63 34.25 41.33

Peru 8.027 5.899 3&3 2.128 142 50.86 59.26

ill
Mexico 33.721 27.779 1,852 5.942 396 56.52 66.84
Colombia 14.282 13.645 .909 637 42 59.60 74.00
Brazil 49.535 48.510 3,300 1.025 68 56.52 70.91

Venezuela 6.595 6.652 .443 57 - 3.9 68.38 80.72

IT
Jamaica 572 .564 37 8 0.5 37.59 51.16
Cuba 2.570 2.015 134 555 37 55.49 60.87
Chile 3.829 4.173 278 - 344 -22.9 72.90 83.06

Trinidad 265 34'/ 23 82 - 5.4 50.25 66.32
I Uruguay 557 698 46 - 141 - 9.4 78.41 85.99

Argentina 5.255 6.4fn 432 -1.226 -81.7 80.40 88.04

Other areas 1.236 .813 54 423 29 40.46 47.13

TOTAL 151.390 131.492 8.766 19.898 1.326 56.20 66.88
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TABLE 9.4

Social and Economic Indicators by Countries

I n III IV V
Percentage
of the In-
crease of

Percentage the Na- Percentage
of National tionaI Pop- of the Popu-

Percentage Population ulation Ab- lation Eco-
of Literate Registered sorbed in nomically

GNP/per Population in Univer- Urban Active in the
Capita, over 15 sities (1965 Centers Secondary

Country 1970 Years Old to 1967) ( 1960-70) Sector

Latin America 385 (1969) 67.0 (1960) 0.47 80.0 20 (1970)

Honduras 240 45.0 (1961) 0.16 29.9 11 (1966)
Costa Rica 410 84.0 (1963) 0.53 43.7 18 (1967)
EI Salvador 270 49.0 (1961) 0.12 50.1 18 (1966)
Haiti 70 10.5 (1950) 0.01 31.8 6 (1966)
Paraguay 220 75.0 (1962) 0.33 47.4 19 (1966)

IV Dominican
Republic 260 64.0 (1960) _a 60.8 12 (1960)
Nicaragua 360 50.0 (1963) 0.20 56.3 16 (1966)
Guatemala 310 38.0 (1964) 0.19 33.2 16 (1970)
Ecuador 210 68.0 (1962) 0.26 53.8 18 (19'36)
Panama 550 77.0 (1960) 0.85 62.0 11 (19(·7)
Bolivia 170 40.0 (1967) 0.35 51.0 10 (1960)

Peru 350 60.0 (1961) 0.76 66.6 20 (1970)

III
Mexico 490 65.0 (1960) 0.34 74.3 22 (1970)
Colombia 300 73.0 (1964) 0.22 90.1 19 (1966)
Brazil 250 61.0 (1960) 0.20 83.3 22 (1960)

Venezuela 880 63.0 (1961) 0.79 93.3 22 (1967)

IT Jamaica 460 82.0 (1960) 11 73.6 24 (1960)
Cuba 360 _b 44.4
Chile 470 84.0 (1960) 0.56 + 100.0 28 (1967)

Trinidad ami
Tobago 790 86.0 (1960) _a 87.8 29 (1967)

Uruguay 550 90.0 (1963) 0.46 + 100.0 27 (1970)
Argentina 800 91.0 (1960) 1.17 + 100.0 36 (1960)

aThere are no official figures; the percentage is possibly below 0.30
bThere are no official figures; the percentage is possibly above 0.50.

Sources (by column):
1. Population Reference Bureau; "Cifras de Poblaci6n Mundial"; Bogota, May,

1970.
IT. Departamento de Asuntos Sociales; Secretaria General de la OEA; "Datos

basicos de poblaci6n en America Latina, 1970"; Washington, D.C.
III. Estimated by the author from data included in the Departamento de Asuntos

Sociales, Secretaria General de la OEA; "Datos basicos de poblaci6n en
America Latina"; Washington, D.C.

IV. Estimated by the author from data included in the United Nations, Population
Division, Department of Economic and Social Affairs, "Urban and Rural Popu
lation: Individual countries, 1950-1985, and Regions and Major Areas, 1950
2000", September 22, 1970, p. 33.

V. Departamento de Asuntos Sodales Secretaria General de la OEA; "Datos
Basicos de Poblacion en America Latina, 1970"; Washington, D.C.
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TABLE 9.5

Rural Land Use by Individual Countries

ARABLE LANDS CULTIVATED LANDS NATURAL PASTURES
In Thousands Percent of In Thousands Percent of In Thousands Percent of
of hectares Latin America of hectares Arable Land of hectares Arable Land

Country Year I II ill IV V VI
Argentina 1960 143,586.0 26.60 33,449.8 23.3 110,406.2 76.7
Bolivia 1950 14,318.6 2.65 3,091. 0 21.6 11,227.6 78.4
Brazil 1950 160,544.0 29.84 67,976.0 42.3 92,568.0 57.7
Chile 1965 14,539.0 2.69 4,265.2 29.4 10,273.8 70.6
Colombia 1960 19,653.0 3.00 5,047.0 25.7 14,606.0 74.3
Costa Rica 1963 1,547.0 0.27 1,010.7 65.3 536.5 34.7
Cuba 1952 7,645.0 1. 41 1,970.0 25.7 5,675.0 74.3

~ Dominican Rep. 1950 1,731. 3 0.31 1,461. 2 84.3 270.5 15.7-::J
.::. Ecuador 1954 3,335.5 0.61 2,081. 0 62.4 1,254.5 37.6

EI Salvador 1961 1,245.9 0.22 742.3 59.6 503.6 40.4
Guatemala 1962 2,108.9 0.39 1,566.7 74.3 542.8 25.7

'''.'.' Haiti - 870.0 0.16 370.0 42.5 500.0 57.5
Honduras 1952 1,718.4 0.31 985.8 52.1 822.6 47.9
Mexico 1960 103,312.6 19.18 23,817.0 23.1 79,495.6 76.9
Nicaragua 1963 2,599.0 0.46 1,955.5 75.2 643.5 24.8
Panama 1961 1,371. 7 0.24 1,237.0 90.2 134.7 9.8
Paraguay - 10,759.0 1. 98 859.0 8.0 9,900.0 92.0
Peru 1961 11,415.8 2.11 2,596.3 22.7 8,819.5 77.3
Urugay 1961 16,099.0 2.90 2,251.7 14.0 13,847.3 86.0
Venezuela 1961 19,177.5 3.55 . 5,219.4 17.2 13,998.?' 72.8

537,847.7 162,862.6 30.0 375,985.9 70.0



Cultivated -Land Ranks-of --- ---- Rural-- Percent of Percent of Rural
per Capita of Ru- Urban Population Rural Popu- Population in
ral Population in Stability ~ in Thou- lation in Each Latin America,

Hectares 1970 sands, 1960 Country, 1960 1960
Country Year VII VIII IX X XI
Argentina 1960 6.07 1 5.509 26.42 4.9
Bolivia 1950 1.19 4 2.592 70.03 2.3
Brazil 1950 1. 81 3 37.555 53.86 34.0
Chile 1965 1. 55 2 2.736 35.61 2.4
Colombia 1960 0.62 3 8.043 52.24 7.2
Costa Rica 1963 1.22 4 823 66.75 0.7
Cuba 1952 0.59 2 3.326 48.17 2.9
Dominican Rep. 1950 0.59 4 2.170 70.27 1.9
Ecuador 1954 0.71 4 2.909 66.84 :L6.... EI Salvador 1961 0.47 4 1.572 62.58 1.3-::J

crr
Guatemala 1962 0.53 4 2.765 72.38 :~. 4
Haiti - 0.10 4 3.553 85.86 3.1
Honduras 1952 0.58 4 1.520 78.35 1.3
Mexico 1960 1. 30 3 18.291 50.74 16.5
Nicaragua 1963 2.07 4 942 62.76 0.8
Panama 1961 1. 98 4 624 58.76 0.6
Paraguay - 0.76 4 1.119 64.64 1.0
Peru 1961 0.47 3 5.493 52.24 4.9
Uruguay 1961 3.10 1 713 28.07 0.6
Venezuela 1961 1. 61 2 3.231 52.24 2.9

1. 47 110.131 51. 60

Source: Banco Interamericano de Desarrollo, "EI desarrollo agricola de America Latina en la prOxima
decada," Cuadro I, Washington, D. C., Abril de 1967, p. 127.
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In some countries, like Ecuador, Bolivia, and Haiti, mOlliltains
and wastelands represent important percentages of the national terri
tories. The economies of the eleven countries are still organized
around the export of a limited range of primary products. One or two
products can represent as much as 66 percent or more of exports:
coffee and sisal in Haiti; sugar and coffee in the Dominican Republic;
coffee and cotton in El Salvador; bananas and cacao in Ecuador;
coffee and bananas in Costa Rica and Honduras; tin and tungsten in
Bolivia, and so on.

Communications with the interior, even in small countries like
Haiti and the Dominican Republic, are very poor and what development
there is occurs only in small areas around the capital cities and one
or two additional towns. The urban-industrial sector is very small.
Railways need reconstruction and new equipment. Paved roads are
few.

High concentration of export possibilities in one or two products
with an irregular demand in the world markets makes these cOlliltries
very vulnerable. Trade relationships with the United States alone
or with the United States and West Germany or Great Britain amount
to as much as 66 percent of exports and imports. Some industrial
activities in import substitution exist but economic dependency makes
it very difficult to generate structural changes. Subsistence levels
are widespread in the rural areas.

Because of relatively low urban population and fast rates of
population growth the most rapid urban growth in Latin America will
take place in these countries. Fortunately, because of small total
population, urban growth during the next fifteen years will average
90,000 or less persons per year in each country, with the exception
of Ecuador and the Dominican Republic. In 1985 nine of these countries
will still be predominantly rural. Given the present system of land
tenure and agrarian production, urban centers in all countries of this
group will be pressed to absorb several tens of thousands of rural
dwellers per year. (Table 9.3.)

The annual growth rate of the gross national products of eight
of the eleven countries between 1961-1967 was above the average for
Latin America, ranging from 8.1 percent in Panama to 5.0 percent
in Ecuador and Guatemala.* However, the rapid growth of the

*One should not be overly optimistic by these performances,
since the dependency of the countries of this group in the world's
market for one of their products makes them extremely vulnerable.
A correlation between the price of such a product in the world market
through a period of time and the rate of growth of the GNP in the ex
porting country could provide us with interesting clues.
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population absorbed much of these gains. In 1967 the growth of
manufacturing production in several of the countries was very favorable,
especially in the Dominican Republic (14.1 percent), Costa Rica (11.1
percent), Panama (10.9 percent), and Honduras (9.1 percent), the four
highest, in percentage terms, of Latin America, but still the percent
age of the secondary sector of the eleven countries in the formation
of the gross national product was well below the average for Latin
America. However, these gains do not seem to filter down into the
rural and urban masses, as income distribution does not seem to show
great improvements.

With the exception of Costa Rica, Panama, Paraguay, and Ecuador,
the percentage of literate population was below 50 percent of the total
population; in Haiti it was 10.5 percent and in Bolivia 32.1 percent
(Table 9.4).

Given their small size and/or population, the countries of this
group exhibit the difficulties of all small economies to industrialize.
These countries have few national markets of the size and specializa
tion that favor the location of a great variety of industries. Frequently
there is only one, formed around the capital city. In most cases,
available raw materials are scarce and general conditions narrow the
possibilities of location of new industrial plants.

Group B is formed by the four countries that, according to
pr~sent trends, will witness the largest (in quantitative numbers) growth
of total population and urban population during the next fifteen years
(III in the ranking). 69.7 percent of the expected growth of the total
population in Latin America and 72.9 percent of the expected urban
growth during the next fifteen years will be absorbed by four countries:
Brazil, Mexico, Colombia, and Peru. Their total population in 1970
was 62.8 percent of Latin America I s. The four countries, especially
Mexico and Brazil, show a comparatively good national diversity
in their productive structures but industrial development is still
limited, and only limited, b some regions: the Rio de Janeiro, Sao
Paulo, Belo Horizonte, and Porto Alegre areas in Brazil (the Centro
Sul); the Medellin and Bogota areas in Colombia; the states of Mexico
around Mexico City and the Monterrey area in Mexico; and the area
around Lima in Peru.

Industrial activities have gone beyond import-substitution.
Diversification and economic expansion, although only regionally
localized, have brought great pressures into unsufficient infrastructures,
especially into the road networks and the power supplies. With the
exception of Mexico, railways do not play an important role and paved
and all-weather roads still do not form an integrated system of trans
portation. The export of manufactured goods and chemicals is growing
in Mexico and Brazil, although they still represent a low percentage
of total exports. Two or three products represent 60 percent or more
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of all exports: coffee, cotton, and cacao in Brazil; coffee, crude oil,
and bananas in Colombia; foodstuffs, minerals, and oil in Mexico;
and fish meal, cotton, and copper in Peru. Most of the trade is with
the United States.

The four countries of Group B have very extensive territories.
Brazil's is one of the largest in the world. But population is co/:
centrated in some very limited areas, and all four countries have
immense unsettled territories where information on the mineral
resources is very poor. The core region represented by the metro
politan areas of Sao Paulo and Rio de Janeiro, Lima, Bogota, and
Mexico City and their immediate hinterlands follow the historical
trend of subjecting to centralized control the peripheral areas
formed by the regional economies. There are strong disequilibria in
the levels of development and some areas (for instance, the Northeast
of Brazil, southern Mexico and Yucatan, some sections of the northern
coast and of the south of Colombia, and the southern highlands of Peru)
are among the least developed in Latin America, being areas of
emigration.

Nationally speaking, the economies of these four countries,
especially Mexico and Brazil, are quasi-industrialized, but they all
maintain enclave economies with limited resources in a naturally
or man-made adverse environment. Spatial integration of the national
tenitories is essential for national development in order to achieve
a more balanced distribution of opportunities. Each of the less
developed regions is still dependent on the exports of primary products
and each has a high degree of self-sufficiency. In terms of per capita
gross national products, percentages of literate population, percentage
of population registered in universities, and population economically
active in the secondary sector, the countries of this group are in an
intermediate phase between Group A and Groups C and D.

Group C is formed by four countries. They show great geo
graphical, cultural, and political diversity. Their potential for
development is very uneven. The reasons for the relatively stable
process of urbanization they witness are also very different (II in the
ranking).

Chile, the most stable of the four, has been largely urban for
more than a generation and has a low and declining rate of population
growth. A geographical folly, as it was called years ago, the historical
tendency has been to concentrate productive investment and human
resources in the central valley, around Santiago. Allende's administra
tion now, as the Frei administration before it, is trying to reverse
this trend through regional programs in which agrarian reform, the
nationalization of the copper mines, infrastructure, and health and
educational services play an important role. Chile, with 72.9 percent
of its population urban, is losing rural population in absolute numbers.
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Venezuela, urbanistically the most unstable nation of this group, has
experienced a demographic explosion that has increased sharply since
the 1930s. Annual death rates are 0.8 percent against 2.29 percent in
1926 and birth rates are 4.1 percent against 3.18 percent in 1926.4

The country has excellent natural resources. Oil taxes have been used
to some degree to diversify the economy and to promote agrarian
reform, but the export of crude oil, still controlled by foreign interests,
represents more than 90 percent of the country's exports. Although
Venezuela has the highest per capita income of Latin America, the
distribution of income shows enormous differences among 'Jrban centers
of different size, between urban centers and rural areas, and especially
among social groups. * Despite the distribution of 3.7 million hectares
among more than 145,000 rural families since the Law of Agrarian
Reform was sanctioned in 1960, the flow of rural population to urban
areas is very sizeable.5

In 1970 68 percent of the country's population was urban; but
93.3 percent of the growth of the national population between 1960 and
1970 was absorbed by the ~rban centers (Table 9.4).

Jamaica has a small territory with only one major city, whose
growth has accelerated since independence. The government has
tried to diversify the traditional plantation system, promoted tourism,
and exploited the country's substantial bauxite resources. The island
has been transformed into an international playground but neither
tourism nor the highly mechanized bauxite operations, both capital
intensive enterprises, have helped to reduce unemployment. Migrations
to other foreign countries, which was once important to reduce popula
tion pressures on the land, have slowed down. In order to reduce
unemployment and underemployment, the government is taking measures
to in~rease industrialization and agrarian productivity. Jamaica's
rate of population growth is decreasing rapidly, but the island will
still be hard pressed by a high man/land relationship.

Cuba is the only nation of the 22 countries of this analysis that
is experimenting with a structural revolution that has produced
enormous and drastic changes in the political and socia-economic
organization. Until the socialist revolution, Cuba had a plantation
system which produced sugar, coffee, and tobacco for export. At
present the government, although still relying heavily on sugar, is
trying to diversify the economy and to develop basic industries. For

*In 1957, Caracas, with one sixth of the country's population,
had about 40 percent of all private incomes. In general the larger
the town the larger the average income tends to be; it is lowest of all
in the rural areas.
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many reasons performances have not been as satisfactory as planned.
The decentralization of productive investments and services has,
in a few years, changed the concentration of most activities in Havana.
Substantial changes have been brought about upon the land tenure
system in the rural areas, where ne\{ towns and industries have been
built. An urban-rural balance is gradually being achieved. The
result is a full occupation system helped by health and education pro
grams. Cuba introduces a different approach to the solution of its
underdeveloplnent. 6

The four countries of this group are among the most literate,
and the percentage of their population employed in the industrial sector
is second only to the countries of Group A (Table 9.4). With the ex
ception of Cuba, for the reasons explained, the population of rural areas
is declining in absolute numbers.

The four countries had, and still have, a strong dependency on
the export of one product. Sugar represents about 80 percent of
Cuba's exports; aluminium and bauxite and sugar represent 50 percent
and 31 percent, respectively, of Jamaica's; oil represents 93 percent
of Venezuela's; and minerals and metals, especially copper, 88.1
percent of Chile's. The four countries have important resources of
minerals, metals and/or fuels: nickel in Cuba, copper in Chile,
bauxite in Jamaica, and oil and iron ore in Venezuela. Their economies
employ in manufacturing a proportion well above Latin America's
average and have comparatively well-trained groups of professionals
and technicians. With the exception of Venezuela, which has a large
and partially unsettled territory, these countries have a fairly well
integrated network of roads.

Group D is formed by three countries, which show great geo
graphical, cultural, and political diversity as well as uneven potentials
for development. Argentina and Uruguay are among the more urbanized
cowltries in the world. Trinidad is less urbanized than some countries
in Groups C and B; however, it belongs to Group D because of its low
rates of total and rural population growth and because the expected
decline of its annual rate of population growth is the highest in the
area and one of the highest in the world. 7 Argentina and Uruguay also
have low and declining rates of population. The three countries of
this group have the highest literacy and the highest percentages of em
ployed population in manufacturing activities in the area; their rural
population is also declining in absolute nwnbers.

Argentina and Uruguay have been predominantly urban since
World War 1. They belong to the group of new and open countries
with large European migrations. Foreign migrants played an important
role in the rapid population growth and urbanization that both countries
experienced between 1860 and 1910, as migrants found that rural
land was already owned and colonization programs were not enough;
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some cities, which also were the ports of entry, offered good employ
ment alternatives. Both countries have been losing rural population
in absolute numbers for more than a generation; rural population
has declined from 5.9 million in 1950 to 4.76 million in 1970 in
Argentina, and from 955,000 to 623,000 in Uruguay. To some degree
urbanization was the result of industrialization; since World War I,
and especially since World War II, both countries have started to
developed industries to substitute imports and to process their crop
and livestock products for foreign markets. The literacy rates are
high (over 90 percent) and both countries have an adequate number
of professionals and intermediate technicians. The percentage of the
working population in the industrial sector is the highest in Latin
America (Table 9.4).

Food and livestock products-wool and beef in Uruguay; grain,
beef, wool, flour, ~,nd vegetable oils in Argentina-constitute the
majority of their exports. However, manufactured products have
increasingly captured a larger part of Argentina's exports, and
automobile parts, railway equipment, mechanic tools, etc., are sold
in Latin America. In both countries, and especially in Uruguay,
industrialization has slowed, rural productivity has increased very
slowly, and inflation, in both countries, has been among the highest
in the area.

The different potential for development in both countries is
well known. Their recurrent political crises reflect the clashes
between the liberal and the national-conservative economic ideologies,
alternating in the conduct of the affairs of each country. Neither has
been able to provide the motivations required for sustained economic
growth.

The tropical islands of Trinidad and Tobago form one of the
smallest independent countries in the Americas in terms of area
and population. Oil and its subproducts make up more than 75 percent
of exports, supplemented by sugar, cacao, and coffee. The overall
population density is high but there are no large cities, the population
living in small rural centers. The per capita gross product is the
third in the area, after Venezuela and Argentina, and double the average
for the whole area.

AGRARIAN REFORM AND URBANIZATION

Latin America is still a rural continent, not in terms of the
distribution of its population-which in 1970 was 56.2 percent urban
but essentially because of the importance that the agricultural sector
has in the foreign exchange of each country and in the employment
structure. Although approximately 44 percent of the economically
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active population of the area is at present engaged in agricultural
activities, the annual growth of the active population in the primary
sector is lower than the rate of increase of the rural population, before
the migrations to urban centers are deducted.

Obviously there are sharp differences between highly urbanized
countries like Argentina and Uruguay, which showed negative increases
in the growth of active population engaged in agriculture during the
1960s, and Paraguay or Ecuador, which are still largely rural.*

The output per inhabitant or per active male agricultural worker,
and tre output per unit of cultivated land, are generally very low. Net
agricultural output has been rising, but the rise is so slow that l:he
per capita output in the twelve countries that form the Latin American
Free Trade Association (LAFTA) were in 1966 between 2 percent and
8 percent lower than in 1958, depending on estimates.8

Agriculture has indeed a declining importance in the composition
of the economies of the area, although the national levels of income
and the general standr.rd of living still depend to a large degree on
agricultural production. The low performances of the agricultural
sector during the 1960s can be blamed for the failure of most Latin
American countries to raise their per capita income above their
modest objectives.

As has been mentioned above, the average density of the area
as a whole is low, and despite the rapid population grvwth it will still
be low in the foreseeable future; there is plenty of room for expansion
of the settled areas. By subtracting the urban population from the
total population of each couLtry it is discovered that rural densities,
with some exceptions, are very low.** There are only a few pockets
(in relation t:"l total area) where a combination of outdated techniques,
scarcity of capital, institutional barriers, and especially the concentra
tion of land in few hands, has led to an overall high man/potential arable
land ratio. The persistent combination of these negative factors has
produced the exhaustion or nea'" exhaustion of the land resources in
such different areas as coffee-growing Haiti and sheep-raising

*Of the 22 countries in this analysis, the annual raie of increase
of rural population is expected to increase between 1970 and 1985 in
seven countries. The highest increases are in EI Salvador and Nicara
gua. The other five countries are HaiH, Guatemala, Paraguay, Panama,
and Bolivia.

**After deducting the urban population, the national densities in
1970 were 1.6 persons per square kilometer in Argentina, 3.1 in
Urugmw, 3.7 in Paraguay, 5.0 in Brazil, but rose to 100 in EI Salvador.
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Patagonia. But it has also been mentioned that only a relatively low
percentage of Latin America possesses first-class agricultural land.
A sizeable part of such land is still held under improper tenure
systems and dedicated to extensive exploitation.

The figures in Table 9.5 show to some degrHc the rural pres
sures to which different Latin American countries are subjf'cted.
The following are some conclusions that can be drawn from the d?ta:

1. The countries with the highest potential for urbaniza
tion (Rank IV) have the lowest cultivated land per capita
of rural population ratio. The eleven countries of this
g1"OUp, with the exception of Panama and Paraguay, have
a ratio below the average for Latin America. Seven have
less than 1.0 hectare of cultivated land per capita of
rural population, Haiti being the extreme case. In
general, these seven countries have the highest percent
ages or cultivated land in relation to arable land. This
means that arable lands will not be able to absorb rapid
growth of population unless woods are turned into more
intense agricultural production. Only Bolivia and
Paraguay, the two largest countries in terr"itorial size
of this group, still dedicate a high percentage (3 out of
4 hectares) of their arable land to natural pastures.

2. The opposite is also true. The two countries
with the lowest potential for urbanization (Rank I),
Argentina ~nd Uruguay, have the highest cultivated land
per capita of rural population ratio, more than 4.5 and
2.0 times, respectively, the average for Latin America.
They are also among the five countries of the area with
the highest percentages of natural pastures in relation
to arable lands.

3. The countries with an intermediate potential
for urbanization (Ranks II and Ill) also show inter
mediate ratios. Brazil, Chile, and Venezuela have a
cultivated land per capita of rural population ratio above
the average for Latin America and four out of the seven
countries in these two ranks-the exceptions being Cuba,
Colombia, and Peru-have a ratio of 1.0 hectare per
capita or more. Coloinbia and Peru dedicate 74.3 percent
and 77.3 percent cf their arable land to natural pastures.

4. It seems that in some countries, like Argentina
and Uruguay, rural pressures have found an outlet in
urbanization. But rural pressures, to some degree, are
a consequence of the systems of rural exploitation and
rural land tenure rather than of scarcity of arable
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land or of other lands tha~ could be placed under cultiva
tion. In Haiti, Honduras, Guatemal::~, and EI Salvador,
which are among the least urbanized countries of tb~

area, and which have a relatively high percentage of
cultivated land in relation to arable land, urbanization
will be and is already becoming a spontaneous decision
on the part of the rural population to avoid the pressures
arising out of the structural situation that persists in
rural areas, exacerbated by the relative scarcity of
arable land.

Unemployment and undcl'employment are common in rural
Latin America. They are a direct consequence of the plantation or
hacienda system that still prevails in many regions producing export
products such as sugar, bananas, sisal, cotton, meat, etc. Even the
rural workers who own a lot of land do not have the conditions to
raise the maize, beans, manioc or other staples that provide a poor
diet. Faced with malnutrition and unemployment and with essentially
few hopes that the situation can be changed. rural worll:.ers join the
seasonal migrations in search of cash or food. Migration to the
cities has increasingly become the chosen alternative in recent decades.
Some have attempted the spontaneous colonization of distant and
unsettled rural areas, frequently to find that the land already has an
owner.

In the predominantly agricultural countries of Latin Amedca,
the old and forced equilibrium is being challenged by population
growth, by new value patterns and expectations, and to some degree
by new technologies. Developed and developing countries alike suffer
from outdated agricultural techniques. Agriculture technology is
increasing, but technological progress is poorly distributed. In Peru,
for instance, the sugar and cotton plantations in the coast are highly
mechanizert, while in the Puno region farmers still do all their work
by hand and many plow with the pre-Inca wooden stick, the coa. Most
reports insist that mechanization is frequently incorporated to reduce
the dependence of the entreprer.eurs on the potentially difficult labor
force. The inability of rural labor to find work in other rural
activitiesor in other sectors results in increased great insecurity or
the transference of their problems to urban areas. Mechanization is
';.1' ,0 pushing a rapid redefinition of traditional values, which are also
challenged by improved transportation, communications systems,
and commercial contacts. 9

The reaction of large rural producers and land owners to such
challenges has been to make minor concessions and gain time.
Agrarian reform is one policy favored by most political groups and
by most governments. But there is a great difference between
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structural and conventional reforms, between dil'ect and indi.rect re
forms. Structural or direct reforms attempt to change "the power
relationship and the institutional norms of a traditional society.,,10
They fulfill the first of Chonchol's eight fundamental conditions: "a
massive, rapid and drastic process of redistribution of rights over
land and water."ll Three Latin American countries have attempted
such reforms, but in Mexico sixty years after the revolution, "its
impact in raising the levels of life of peasants has been scarce and
nil in some regions even if in some agricultural areas of Mexico
there are spots, but only spots of prosperity."12 Between 1953 and
1968 the Bolivian Council of the Agt'arian Reform di<;tributed 8.38
million hectares to 197,000 families, who represented around 40
percent of the rural population of Bolivia in 1960, but the momentum
of opening new lands has slowed, the minifundio problem has not been
solved and rural standards and opportunities are low and pushing
rural migration to urban centers, which.t.re ill-prepared to absorb
them. 13 The more drastic structural changeb are to be seen in Cuba,
and their influence on the occupation structure and on the distribution
of the country's population has been substantial.14 Other countries
have attempted agrarian reforms, but these were conventional or
indirect reforms that did not seriously challenge either the existing
tenure systems or the prevailinf1 institutions. Excerpts from a
recent report show the picture. 5 Between 1955 and 1967 the orgc:lll
in charge of Guatemala's agrarian reform distributed rural land at a
rate of 1,850 new agrarian families per year,16 At a rate of 5.5
persons per family, estimated growth of rural families in Guatemala
during those twelve years was around 13,540 families or 74,500
persons per year,17 The Instituto Nacional Agrario of Honduras
distributed, between 1963 and 1968, rural land to an average of 893
families per year and credits to 25 percent of them. During those
five years the growth of rural families, also at a rate of 5.5 persons
per family, was 8,000 families per year. 18

A different side of the picture is given by the tenure system,
83.2 pel.'cent of the rural properties of Peru in 1963 had less than 5
hectares,19 93 percent of Haiti's had less than 6 hectares; 20 43
percent of Costa Rica's had less than 7 hectares. Countries like
Argentina and Uruguay still favor colonization and natural subdivision,
which are too plow or too exp~'ilslVf in relation to the low quality of
the land open for new settlements and favor ftW people.

This is only a sample of the structural situation that prevails in
r1lral l,atin America. Most governments have not been willing to act
because they claim that general development can be aCId-eved without
drastic changes in the agricultural sector and that all people affected
by reforms have to be fully indemnified. It has been shown that
developing economies can not get out of their situation without a
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conscientious effort from the people involved. "We know ill the
developed world," wrote Doil Helder Camara, "that fWldamental to
achieving development is a people that is prepared and is willing to
participate. What we don't know so well is that there is a previous
task to the preparation of the people and that is to help the masses
to become a people. ,,21

All studies about the causes of migration'J from rural to urban
areas point out that the search for better living conditions is the
main reason. Rural land is not only unevenly owned but poorly worked,
and low productivity in the rural areas is in direct relationship to the
system of tenure [md the outdated technology favored by large land
owners or latifWldistas. Research has shown that the main pushing
areas are those where most of the total area of a state or a district
is in the hands of a small number of owners, or where lar:d has been
subdivided, because of inheritance or family growth or erosion,
beyond its capacity to support its occupants. The search for jobs in
a different location is then the main cause of rural to urban migrations.
It is the principal cause of internal migrations.

The rural situation has frequently deteri0rated, for r;'Jlitical
reasons, as in Colombia during the violencia, or from natural causes,
like droughts in the Northeast of Brazil. A third cause is that the
natural growth of the rural population has been so rapid and has so
SWiftly outgrown the supporting capacity of many rural areas, that
migration to the urban areas becomes the only alternative, since
agrarian reforms are nonexistent or too slow to provide quick solu
tions. Inadequate schools and health services and family problems
are also causes of migration but insignificant in comparison to the
other causes explained above.

The pattern of migrations changes as urbanization develops
and transportation and commWli,cations are improved. A recent
report by Zulma and Alfredo Lattes on migration in Argentina reveals
that between 1869 and 1914 most internal migrations were between
bordering provinces, but that a.fter 1914 r.ligration movements have
increased in complexity and distance with the Buenos Aires r.:etro
politan area clearly being the main center of attraction, especially
after 1947. 22 Argentina's railway network was built mostly between
1890 and 1914 and most highways were built after 1930, while the
great upsurge of industrialization occurred after World War II and
was concentrated in the Buenos Aires metropOlitan area.

Ramiro Cardona's research on the formation of emergency
districts in Bogota apparently points out that migrations in Colombia
have not yet reached the complexity of Argentina's and that they are
still in a phase where migratory potentials have not been exhausted.
But growld transportation in Colombia is still poor, and regionalism
is more marked than in Argentina. 23
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Between 1931 and 1968 the state of Sao Paulo L'eceived 2.36
million migrants from other states of Brazil, mainly from the north
eastern and eastern parts of the country, following the policy of the
state government to subsidize migration in order to find a solution to
great labor demands of an economy in fast expansion, 24

CONCLUSIONS

It is doubtful that several Latin American countries can indi
vidually overcome their underdevelopment with the limited resources
that exist within their borders. For some countries national planning
and development will mean combining national objectives and resources
with broader supranational objectives and resources. It is doubtful
that the problems described above can be solved regionally, much
less locally. National and regional plans must grow together. Regional
plans will soon reveal their weaknesses if they are not part of broader
national plans and thus provide a smaller spatial dimension to the
national objectives of development.

The spatial structure of a region or' a country is formed by
rural and urban activities and population, is linlted and served by
rural and urban infrastructure and services. In Latin America,
productive investments and population are oriented to locations where
previous investments and population were established. Such locations
are quite precise points in the regional space. Their dynamism
depends on the connections they have with their immediate hinterland
and with other points in the same region in the country or outside
the country. The larger an area is, the more chance it has to grow
dynamically and the more complex its connections will be as a con
sequence of the larger variety and vitality in its functions.

Development plans -should not be abstract exercises in economic
growth, because, ultimately, population policies, agrarian and indus
trial policies, employment policies, health, education, and housing
programs, infrastructure programs, and the developmE::nt of natural
resources have direct repercussions on the social and spatial struc
ture of regions and countri; . But development plans in Latin
America tend to treat urban and rural spaces separately, missing
the strong intEraction that exists among them and, as a consequence,
delaying development. Most development plans have not attempted
to solve these problems in an integrated way. Besides, the erratic
performance of latinoamerican economies has put into evidence the
weak structural basis that supports them.

Some generalizations can be attempted:

1. The concentration of population in one or a few metro
politan areas in each country is growing as a result of
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the belief that it is always more convenient to locate
new economic activities where other industries, skilled
labor, and infrastructure already ~xist. Given the
comparative weakness and political orientation of the
groups that hold public office in most countries of the
area, the economic objectives and investments and,
consequently, the spatial structure in each country are
strongly influenced by the national and foreign private
sectors. The result is an uneven spatial distribution
of income which favors the already dynamic urban
centers and some sectors of the urban population,
with the consequent neglect of rural population.

2. Between concentration and planned decentraliza
tion and integration of rural and urban activities almost
all governments in the area have decided to accept con··
centration. Such criteria woula seem to reflect the lack
of national objecUves that exist among national
decision-making groups and the poor coordination between
national institutions and regional and local groups.
Cuba, and in recent years Chile, have shown increasingly
coherent policies for regional development. The
initiatives that are taking place in Venezuela, Brazil
and Peru are still not clear;

3. It is possible that in pure economic terms
Latin American countries might have advantages in
concentrating investments and resources in some selected
urban-rural regior.s but by following such policies they
have and will increase the gap between the center and
the periphery in each country, between the opportunities
enjoyed by the urban population as opposed to the rural
population. A planned and gradual effort of industrial
decentralization seems the logical orientation, especially
in those countries with large unsettled territories and
substantial mineral resources. The construction of
schools, health services, housing, and community
facilities should be simultaneous with the decentraliza
tion of productive investments.

Urbanization has become the only alternative for
displaced and ma:"ginal rural workers. Urban areas
do not solve thei~: employment and housing problems,
although to some degree urban areas do provide them
with health and educational services and amenities that
cannot be found in rural areas. Howtver, the writer has
no answer for the crucial question: is there a limit to
urban growth in the way it is taking place? He can only
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guess that under the present spatial structure urban
centers have apparently limited potentials for endless
progress.

4. Most Latin American countries have bet on
foreign capital and foreign technology, and until recently
they have been losing because the old enclaves have
not disappeared and modernization can only partially be
seen in rather small and isohted points. In isolation,
Latin American countries are weak. They do not present
a challenge to international interests in the negotiation
for better prices for their products nor do they conform
to a market of the size that is necessary to industrialize
an area with the orientation required by present social
and economic problems. 2f

5. illiteracy and poor nutrition are pervasive in
Latin America, although hunger and endemic diseases
are not as widespread as they were one or two genera
tions ago. Improvements in health conditions can be
seen in declining death rates. During the 1960s, the rate
of literacy doubled the rate of population growth in the
area. Nevertheless, the percentage of skilled workers
and intermediate technicians is still very low in relation
to the labor force and unskilled workers have found
finding jobs increasingly difficult.

6. Education and technology are crucial for
development, but what sort of technology and what sort
of education? By depending on foreign technology a
country implicitly resigns independence to act. "Tech
nology is power and that power is never neutral. It
serves as a carrier of those economic systems and
ideologies within which it has been nurtured. For the
poorer nations, too much of the present transfer of
technology is a projection of the economic needs of
the givers rather than a response to the need of the
receivers. "*

7. Urban areas are not at all prepared to deal with
the fast demographic and physical growth that is taking
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*Since the mid-1960s, the government of Cuba has launched a
program of decentralization of productive investments and human
resources to counteract the traditional tendency to concentrate dynamic
activities and skills in Havana. The location of resources is the moving
force of Cuba's policies of decentralization.
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place and is expected. Preventive measures must be
urgently taken to avoid environmental deterioration
accompanying economic and population growth. Such
measures will inevitably call for different attitudes in
relation to urban land ownership, tenure, and inheritance
practices. Social and political tensions are bound to
increase unless governments solve the unequal distri
bution of income that is reflected in the urbar.. ecology.
Housing and services are unattainable for a majority of
the population, the situation being all the worse because
of poor coordination of public and private programs.

8. The population has little participation in the
key decisions that mold their future. The models of
development that have been tried in the past offer them
no moral or material incentives. We have witnessed in
some countries, and we are witnessing now, that rural
elites clash with urban-industrial elites to a point that
development is presented as an alternative between in
dustrialization and rural development. The cOlmtryside
and the city have been introduced in the development
plans-in practice although not always in theory-as two
sides of a coin. There is a great deal to learn about the
ways a rural society and/or economy can be changed into
a balanced economy, with optimum spatial distribution
of population and efficiency of production. 26
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CHAPTER

1
DEMISE OP

COMPARATIVE ADVANTAGE:

THE IMPACT OF TRADE
Daniel G. Sisler

INTRODUCTION

Since its inception in the work of Ricardo, the doctrine of
comparative advantage has been the centerpiece of theories that
attempt to explain the causes and consequences of international trade.
In the original' Ricardo model, gains from specialization and trade
were based on international diffe::ences in the labor cost of producing
various commodities. In essence it was a labor theory of value, where
specialization and trade would be mutually beneficial if country A
specialized in the pl'oduction of commodities in which it had the lower
labor costs, and exchanged them with country B for items in which
country B had the relative cost advantace. But there are inherent
oversimplifications implicit in a theory that excludes all international
differences save those of labor cost and productivity.

The theory was eventually replaced by the Heckscher-Ohlin
model. This model focuses attention on differences in a country's
relative endowments of capital and labor as the primary explanation
01 international trade. For example, the production of rice in either
California or Ceylon is considered to depend exclusively on the
quantity of capital and labor used.

The model is based on the theory of production economics. In
an analytical sense it is very powerful, but by the same token very
restrictiv~ in its assumpti<;ms. It assumes that perfect competition
prevails in international trade, that production functions are identical
in all countries, that there are no economies of scale, and that tastes
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and preferences are the same in all natio,ns. And as far as agricultural
products are concerned, axclvJion of land quality as an explanatory
variable is a serious omission. In the real world all of these assump
tions are violated: dimate and soil are important determinants of what
will be produced, technology is different in California and Ceylon,
wants and dietary patterns rio vary among nations, and tariffs and
quotas restrict free trade.

Trade theory, in other words, is in a state of flux. Researehers
are exploring how an innovation in one country may create a compara
tive advau< clge that had not previously existed, and how trade so gener
ated would gradually be eroded by adoption of the innovation else-
whe;'e.l .

Professor Harry G. Johnson has developed the beginnings of a
dynamic theory of comparative advantage which would redefine the
production inputs of the Heckscher-Ohlin mode1.2 He suggests that
our traditional view of capital and labor be enlarged to include natural
resources, social capital, technology, and organizational knowledge,
as well as differentials in human skH!. When labor and capital are
thus respecified, industries could be ranked globally by their average
labor productivity; the results would show those industries in which
the capital-rich labor-scarce economies had a comparative advantage
and those in which the labor-abundant capital-scarce economies had
the advantage. This analytical framework would greatly enhance the
practicality of co.:'.parative advantage, but the measurement difficuUies
are Herculean, and many forces that could distort the theory would
still exist.

This writer intends in this chapter to observe how the Green
Revolution may affect trade in less developed countries (LDCs) rather
than defend 01' refute the theory wlderlying comparative advantage.

THE RECENT TRADE RECORD

The widely-held proposition that trade provided an "engine of
growth" for countries developing during the 19th cent\l':Y contended
that strong demand on the part of Great Britain and the countries of
Western Europe for agricultural products and minerals played a
pivotal role in sustainin~ economic development during the past
century, but a wide variety of factors make it unlikely that trade will
provide a similar stimulus to growth today.3

1. B. Kravis argues that internal conditions rather than trade
fueled the engine of growth during the past century.4 He holds that
"trade is a handmaiden of successful growth ratiler than an autonomous
engine of growth." He also feels that available evidence does not
support the position that external conditions for today's developing
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countries are less favorable than was the 19th century market. Export
statistics for the developing countries over the past decade seem to
support this viewpoint.

Few ecohvmists appear to realize the marked improvement in
LDC export earningA during the 1960s. For the developing countries
as a group, export earnings grew by a comp0tL'ld rate of 6.4 percent
per year. Some will feel that thIS growth rate is heavily weighted by
exports of petroleum. As shown in Table 10.1, the exports of countries
whose foreign exchange earvings are not primarily from oil rose by
6.0 percent per year during the 1960s as compared with 0.8 percent
during the 1950s.

Those who are concerned with the gap between rich and poor
nations will point to the fact that the developing countries' share of
world trade fell from 26.8 percent in the early 1950s to 18.2 percent
at the close of the 1960s. This is true, but the overall trade account
of developing countries improved during the decade. In 1960-61 they
had a deficit in their international accounts of approximately $2.40
lJillion, in 1968-69 a surplus of $0.54 billion. The export performance
of the Middle East and Africa has been particularly impressive, and
several star performers can be identified among individual countries:
Korea, Taiwan, and Hong Kong, each exhibiting recent annual grcwth
rates in excess of 20 percent.

Certain commodities have shown particularly rapid growth rates:
machinery, toys, veneer, clothing, footwear, aluminum, and fish. LDC
exports of manufactured prodUcts have grown remarkably during the
past decade. This expansion has been from a relatively low base, but
in absolute terms the increase accounts for more than two thirds of
the growth in total LDC exports. In striking contrast, the developing
countries have increased agricultural exports hardly at all (I']i fig the
past decade. Exports of certain agricultural commodities-d?.1ty
products, tea, cereals, beverages, wool, oil-seeds, and tobac~o·~ have
actually declined in recent years.

Many reasons have been forwarded to explain th~ stagnant growth
in agricultural exports, but lack of demand on the part of developed
nations is the most frequently cited. In order to test the validity of
this assertion this writer computed the 1959-60 LDC share of total
industrial country imports for 26 of the most importaflt agricultural
commodities. These percentages were then applied to the 1968-69
value of industrial country imports of the same commodities. This
provided an estimate of what LDC exports would have been if t~ley

had maintained their share of industrial country imports. If the
developing countries had held their 1960-61 market shares, their
expert earnings would have been apprOXimately $1.168 billion higher
than the actual 1968-69 level. The estimated losses represent the
usurpation of a part of the LDC market share by imports from other
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TABLE 10.1

Value of Exports from Developing Countries and their
Share in World Trade 1951-52 Through 1968-69
(billio'l dollars f.o.b. and percentage shares)

Annual
Percentage

Change
1951-52 1959-60 1968-69 1950s 1960s

Total exports of
developing
countries 219 26.6 46.4 2.1 6.4

oil producersa 3.8 6.6 1:?5 7.2 7.4
other 18.1 20.0 33.9 .8 6.0

Exports of mfct.
goodsa,b 1.9 2.5 7.3
Share of total 8.7 9.4 15.6

Exports of primary
prod. 19.5 23.8 3£1.0
Share of total 89.9 89.5 84.4

Devplg. countries'
share of world
exports 26.8 22.2 18.2

aVenezuela, Netherlands Antilles, Trinidad, Libya, Iran, Iraq,
Kuwait, Saudi Arabia, and Brunei.

bThe sum of exports of primary products and manufactured goods
does not equal total exports. The residual is mainly accounted for by
"unspecified transactions." statistics are also under-reported in that
they do not include nonferrous metals and rough diamonds for any
year and In 1968-69 they do not include processed foods. These items
are classified as primary products.

Sources: Va~'ious issues of GATT International Trade, U.N.
Monthly Bulletin of Statistics, and IMF International Financial Statis
tics.

industrial countries. The analysis indicates that strong demand on
the part of industrial nations is not a deterrent to LnC export perfonn
ance or an explanation as to Why agricultural exports have been
stagnant. The findings also cast doubt on the assertion that developing
countries have the comparative advantage in most agricultural pro
ducts.5
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The commodities in which the WCs sustained the greatest loss
in market shares present an interesting pattern. Five products-corn,
oilseeds, feeding stuffs, fruits, and vegetables account for over 60
percent of total losses. These items all have high income dabticities
of demand, or are the raw material for producing livestock products,
which have high income elasticities. In the past decade industrial
countries have exhibited greater flexibility in mobilizing resources
to capitalize on the buoyant world demand for these products than have
developing nations. Two observations seem in order. Fi- st, it is
likely that future demand for all of these products will be ntrong, and
developing countries that have opportunities for diversification may
do well to shift resources in the direction of their production. Second,
rising income within th~ developing countries will generate rapidly
increasing internal demand for livestock p1.'oducts, fruits, and vege
tables. Developing countries that are nov.' preoccupied with the basic
food grains should be carefully considering food/feedgrain price rela
tionships and should be taking other steps to meet this potential demand
if they are to be successful in curbing expenditures for imported
food.

GROWTH STRATEGY AND THE GREEN REVOLUTION

The issues raised by the phrase 'comparative advantage" a"'e
so complex that s without some organizational framework, observations
would be merely unstructured generalizations. Neither logic nor
empirical evidence will allow us to make any global appraisal without
distinguishing India and Brazil from Mauritius and Afghanistan.

Since an individual examination of the trade performance of 45
countries during the 1960s cannot be carried out here, an attempt
has been made to classify the developing countries into a lil~'tted

number of relatively homogenous groups. The chosen system v~

classification has been be-sed on two criteria: the rate of ~rowth in
~xports over the past decade and the comparability of products ex
ported. To have excluded the latter r.dterion would have deprived the
classification of any real significance.

The resulting classification consists of seven groups of countries
for which comparable data were available, and whose aggregate trade
accounted for nearly 70 percent of total LDC exports in 1968-69. The
groups in descending order of export grovrth during the 1960-61 to
1968-69 period are presented in Table 10.2. The table also provides
a brief statement concerning the most salient characteristics of each
group.

Group I includes four countries whose eY:ports have grown at the
extraordinary rate of 16.7 percent per year dUTing the past d~cade.



TABLE 10.2

Classification of 45 Developing Countries Based on Their Export
Performance in the 1960s

Annual Percentage
Growth Rate Exports as

1960-61-1968-69 a percent
Per Capita ofG.N.P. Trade

Group Countries Exports G.N.P. 1968-69 Characterlatlcs

Hong Kong, Israel, Korea, Expo"s :11"e mainly labor Int,H1sive
Taiwan 16.7 6.5 16.1 manufactured products. Taiwan

exports a significant value of pro·
cessed agricultural products.

rI Iran, Kuwait, Libya, Mainly dependent on petroleum
Saudi Arabia 15.3 8.1 37.6 exports.

ill Costa Rica, Guatemala, Small countries that depend on
Honduras, Ivory Coast, agricultural exports. Central
Nicaragua, Panama, American countries are increasing
People I s RepUblic of the exports of light manufactures.
Congo, Togo 10.6 2.8 16.9

IV Bolivia, Chile, Jord~.n, Mainly dependent on mineral and
Liberia, Peru, Zam:,la 9.9 4.1 24.9 metal exports.

V BraZil, Colombia, Mainly dependent on traditional
Malaysia, Morocco, agricultural exports: coffee, rubber,
Pakistan, Tunisia, Sudan 4.9 2.4 9.3 jute, and cotton. Synthetics have

curtailed demand for several
commodities.

VI Algeria, -Argentina, Exports are varied, but agrl-
Ecuador, India, Mexico, cultural products dominate.
Nigeria, Philippines, Rapidly expanding Internal demand
U.A.R., Uruguay, creates problems in producing an
Venezuela 3.8 1.4 5.4 exportable surplus.

vn Burma, Ceylon, Ghana, F.xports are highly concentrated
Indonesia, Mauritius, in a small number of commodities.
Thailand 0.1 0.8 11.3 Exports depend mainly on tradi-

tional agricultural products.

1'OTAL 6.1 2.6 8.4

Sources: AID Gross National Product 1969 and various Issues of GATT Internatior.al Trll1le.

198
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..' Their exports are predominantly manufactured goods such as transistor
radios, batteries, toys, wigs, footwear, and clothing. A subsequent
examination of the export promotion strategy of Korea will explore
the role of the Green Revolution in fueling this export performance.

For two of the groups (II and IV), increased export earnings
were largely the result of exploiting a rich natural resource endowment.
Group II includes I)il producing countries of North Africa and the
Middle East that have enjoyed an armual increase in export earnings
of 15.3 percent. Group IV is comprisecJ of nations whose exports are
primarily minerals and metals. Over the past decade these countries
have benefited from a strong demand for metals in the industrial
countries. This demand was reflected in both higher world prices
anJi a larger volume of trade. In many of these countries, soil,
climate, and topogl'aphy set definite limits to the adaptability of that
bundle of technology that has r-reated the Green Revolution. Their
comparative advantage clearly lies with exploiting natural resources
and importing foods from the world market. The dilemma is that
mining and oil production do not require a large component of labor.
In these two groups of countries, export earnings constitute more
than 25 percent of total gross national products. A feeling that exports
will carry the burden of growth has seemingly led to complacency
concerning the role of agriculture. Ii increased emphasis is not given
to the agricultural sector, poor income distribution and underemploy
ment will continue to be nagging problems. An alternate approach to
improved domestic employment opportunities may be opened by food
imports. Labor intensive exports could be produced with food pur
chased from countries where the Green Revolution has created an
exportable surplus of wheat and rice.

Group ill includes two distinguishable blocles of Central American
and African countries. All of the Central American countries are
either members of, or benefit by trade with, the Central American
Common Market. The West African countries are all associated with
the European Economic Community. Each country of this group has
benefited by a significant increase in agricultural exports, and in the
case of the Central American countries, there are definite signs of
increased exports of light manufactured goods. Since 1967 this has
been particularly true of Guatemala and Costa Rica.

No individual country is a dominant force in the world trade of
a particular commodity, but each has increased its exports of foods
with high income elasticities. A significant proportion of the increased
trade has been in fruits and vegetables, where they have a definite
seasonal advantage in the markets of their northern trading partners.
As thoso countrios continuo to stross producUon and local procossing
of fruits, vegetables, and exotic foods for sale in wealthy countries,
their imports of food grains may rise. In quantitative terms their
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demands for wheat and rice in the world market will be small, but
these imports will help them carry out the role of comparative advan
tage as they emphasize the production of luxury foods, where they have
a favorable market and cost structure.

Group V includes both large and small countries of Latin America,
Africa, and Asia. This group is the first in which export performance
during the 1~60s was poorer than that of the LDCs as a whole. Their
exports are heavily weighted by coffee, rubber; jute, cotton, and
vegetable oils. 'J.'he growth in demand for these commodities has been
slow; despite national objectives of diversification in many nations,
they continue to be clependent upon one or two commodities for a
signi!icant proportion of their exports. Most of these countries have
adequate agricultural resources to meet domestic food requirements.
While as a group they have increased food production significantly,
they have also been major food importers during the last decade.
Technical advancements in food production can and should provide an
adequate supply of domestically produced food grains, but unless they
are able to alter the composition of their cash crops, it is unlikely
that rapidly increasing export earnings will catalyze economic growth.

Group VI includes a heterogeneous mix of countries from the
standpoint of both natural resource base and composition of trade.
Consequently, few generalizations can be made. Several of the largest
nations, notably India, Argentina, Uruguay, Nigeria, Mexico, Venezuela,
and the Philippines export a significant dollar value; however, the
growth rate has been extremely slow. Explanations are almost as
numerous as the countries, but one factor, a rapidly increasing internal
demand, appears pervasive. One should also consider that export
earnings amounted to only 5.4 percent of their gross national products.
Consequently internal development will be far more important than
reliance on trade to improve the level of living. Obviously no policy
prescription would be valid for this diverse group of countries. None
of these nations, it appears, will benefit from the international market
until they have curbed population growth and achieve a balance between
internal food demand and production.

The nations of Group vn have one char:l.cteristic in common-a
dismal export performance during the 1960s. Political unrest, over
specialization, and dormant efforts to improve agricultural output
ranlt high among the causal factors. Two of the nations, Burma and
Thailand, are leading rice exporters. During the first eight years of
the 1960s world demand for rice was strong; however, neither of these
nations was able to capitalize by expanding rice exports. In part,
this was due to concessional sales by the United States and Japan; but
the most important factor was their lack of success in creating an
exportable surplus. Burma's and 'l'hailand's comparative advantage
certainly lies in the production of rice, but the drive towards national
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TABLE 10.3

Export Composition of Six Developing Countries, 1913-1968
(percentages)

Country 1913 1953 1968

Mauritius
1. sugar 99.4 96.4

Ceylon
1. tea 55.5 65.0
2. rubber 27.3 21.5 17.3

Burma
1. rice 75.2 62.0
2. wood 8.7 18.0

Ghana
1. cocoa 49.6 70.0 58.3

Thailand
1. rice 86.1 66.2 43.6
2. rubber 11.6 11,4
3. tin 6.3 13.2

Indonesia
1. rubber 4.4 32.3 32.9
2. petroleum 24.3 21.3

Sources: Yates, P. Lamartine 40 Year!::l of International Trade,
UN Yearbook of International Trade Statistics 1969.

self-sufficiency in many Asian countries has eroded the world rice
market.

The trade of most nations in Group VII is extremely specialized.
The accompanying table indicates the degree of concentration in export
earnings. The legacy of colonialism or historical accident has left
all of these nations with more than 52 percent of their export earnings
derived from one or two products. One is hard put to say that they
have realized those textbook gains attributed to pursuing one's com
parative advantage. It also raises the interesting question as to the
validity of ascertaining the comparative advantage of a sizable country.
For example, an aggregate cost function for rice production in Burma
conceals wide variations among regions. Some areas of this hig'hly
diverse nation have a comparative advantage in the production of rice,
others do not.

Recent trends in rice production and trade are summarized in
Tablo 10.4. From a peak of 7.5 million tons in 19135 world trade fell



TABLE 10.4

Rice - Net Trade, Acreage, and Production, 1965, 1969, 1970

1965 1969 1970

Acre- Pro- Acre- Pro- Acre- Pro-
Trade age duction Trade age duction Trade age duction

(million (million (million (million (million (million (million (million (million
tons) acres) tons) tons) acres) tons) tons) acres) tons)

Japan - .94 8.11 15.93 + .28 8.09 17.51 7.22 16.15

S. & E. Asia + .46 149.80 99.44 -1.57 162.34 117.85 164.56 122.40

Burma
lSI Thailand +3.20 26.74 18.00 +1.44 30.98 21.40 31.18 21.83
0
lSI

Ceylon
India -2.49 96.64 58.98 - .96 103.56a 68.23a 104.42a 70.50a
Malaysia
Philippines

Indonesia
Korea - .39 26.42 22.47 -1.68 27.80 28.23 29.00 30.06
Vietnam

United States +1.55 1.70 2.89 +1.92 2.13 4.14 1.81 3.83

World 7.47 221.00 161.00 6.10 242.60 194.00 243.14 197.40

aCeylon (estimated).

:~ote: - net importer, + nOi: exporter.

Sources: GATT International Trade 1969, various issues of World Agricultural Production and Trade
Statistical Rep.
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to 6.1 million tons in 1969. The reductions of 1966 and 1967 were
attributable to a shortage of exportable supplies, whereas in the two
most recent years weaker import demand appears to be the main
explanation. Ceylon, India, Malaysia, and the Philippines have sub
stantially reduced their imports since the mid J960s. Despite this,
the net trade position of South and East Asia, which was favorable in
1965, shows a growing deficit in subsequent yetl,rs amounting to 1.57
million tons in 1969. This is due mainly to increased imports by
Korea, Vietnam, and Indonesia, On the export side, the United States
has emerged as the world 's largest supplier. Its share of the world
market rose from 20 percent in 1965 to over 30 percent in 1969.
Concurrently, the shares of the traditional exporters of South and
East Asia, Burma, and Thailand, declined owing largely to supply
difficulties. The Philippines were self-sufficient in rice in 1968 and
1969. On the other hand, the quantity imported by Korea rose to 750
thousand tons in 1969, 3.5 times higher than 1968.

Since manufactured products have played such an important part
in kindling the rapid expansion of developing country exports, let us
turn to an examination of the impact of rapidly increasing foodgrain
production on labor costs and exports of non-traditional products. *
Table 10.5 presents the exports of manufactured products for eleven
developing nations.

Korean exports have grown by more than 25 percent annually
during the second half of the 1960s. This great rush into exports,
particularly manufactured products, has been widely acclaimed. Japan,
Taiwan, and Korea are all small, natural resource-poor nations. All
three have prpgressed on the assumption that growth will be fueled
by labor intensive exports. Japan and Taiwan made the transition from
agrarianism to an export oriented economy via the route of incre~.sed

domestic agricultural production. This pathway kept wage rates 1 rom
rising prematurely while they became established in international
markets. In contrast, Korea has neglected its agricultural sector and
relied on imported food to keep wage rates low.

The Korean strategy of maintaining low food prices based on
imported grain may have been quite logical, particularly during the
past five years. During 1965-67, food aid, mainly from Public Law
480, provided food grain at concessional prices. Starting in the spring

*The following discussion will concentrate on increased rice
production and the trade prospects of Asian countries. The author
apologizes to readers particularly interested in thp. impli.cations of
expanding food grain production in Africa and Latin America. A
combination of space and Imowlcdge limitations maIms analysis of all
facets of the Green Revolution impossible.
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TABLE 10.5

Exports of Manufactured Goodsa by Eleven Developing
Countries 1953-1968

(millions of dollars, Lo.b.)

1953 1959 1965 1968

Hong Kong 190 366 842 1,328
India 537 550 788 868
Taiwan 7 41 225 560
Israel 35 112 300 430
Korea b 2 107 336
Pakistan 5 85 191 331
Argentina 115 11.2 135 279
Mexico 44 91 189 212
Brazil 31 74 164 214
UAR 17 62 136 164
Philippines 30 43 84 112

Total all developing countries 1,500 2,100 4,250 6,830

aExc!uding nonferrous metals.
bNegligible.

Sources: Gatt, International Trade, 1966, various issues of UN
Commodity Trade statistics, UN International Financial Statistics, UN
Yearbook of International Trade Statistics.

of 1968, world rice prices have fallen precipitously and now stand at
the lowest level in 12 years.

For the city-states of Hong Kong and Singapore, maintaining low
wage rates by purchasing in the world market is a necessary strategy,
for they lack an agricultural hinterland. It is not certain that the same
plan should be followed by Korea, with largely rural population. Be
cause agricultural productivity has not increased, purchasing power
of farm families has not expanded. This has dampened the internal
demand for industrial output. Korean farmers are restive over low
food prices, and industrial wage rates have started to rise at a much
lower level than they have in either Japan or Taiwan.

Up to now Taiwan has seems to have adopted the better approach
toward development. Her exports of agricultural products, particu
larly specialty iLms and processed fruits and vegetables, have also
made a valuable contribution to economic development. In the long
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run, Taiwan may staHd a much better chance than Korea of keeping
rising wage rates from pricing her out of the world market for labor
intensive goods. Apart from the availability of low cost food, other
factors have undoubtedly contributed to the lack of emphasis on agri
cultural progress in Korea. The war which seesawed over Korea for
three years was of course a disrupting force, and probably the Japanese
left a better infrastructure of roads, marketing facilities, and agri
cultural cooperatives in Taiwan than in Korea.

Here are differing reactions to the prospects of the Green Revo
lution. It would seem that comparative advantage does not seem to
provide adequate guidelines for a growth strategy. It may well be that
relative to either Korea or Taiwan, Burma and Thailand are the low
cost producers of rice. But this does not necessarily mean that
Burma should specialize in rice and Korea in the production of manu
factUl'ed products for export. A balanced growth in both agriculture
and industry is a better blueprint for development than what might be
indicated by strict adherence to the rules of comparative cost. This
is particularly true where valuable resources in the form of land and
people would be less than fully employed. Of course this is an over
simplification of the real world situation. Certainly rice should be
produced on strictly economic grounds in some parts of Korea. In
deed, production costs in some regions may be lower than in less
favored sections of Thailand or Burma.

The growth of Japan presents an interesting paradox. The Japa
nese economy has develor,ed rapidly, and Japan has emerged as one
of the world's most aggressive exporters of manufactured goods. No
longer are they only labor intensive; indeed, many exported items have
capital and technology as major components. Like most developed
nations, Japan has evolved a domestic agricultural policy that distorts
efficient patterns of trade. She has moved from the position of being
the world's largest importer of rice to that of being a net exporter.
In 1970 the nee support price in Japan was about three times the world
level, and in January of that year there were 5 million metric tons of
rice in surplus stocks. Over the past three years Japan has sold rice,
most of it at concessional prices, to Korea and Indonesia. It is a moot
question as to whether either of these recipient nations should depend
on this low-cost source of rice in the future.

Mainland China has also played a role that exae~ruates fluctu
ations in the Asian rice market. In years of food grain shortage
during the 19608 China followed the practice of sellin£, rice on the
worId market and purchasing wheat. The price of rice is typically
two to three times that of wheat. In a sort of "foodgrain arbitrage"
the Chinese used the international market to maximize the availability
of foodgrain calories. Increased production in the U.S. and Japan,
as well as Chinese policies, have dampened the inclinations of low-cost
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rice producers to push forward in the direction that comparative
advantage would indicate.

hldia is at the opposite end of the spectrum from Korea and Taiwan
from the standpoint of export performance. During the 1960s Indian
e. :ports grew at an annual rate of 3.3 percent, about one half the growth
rate of all developing nations.

Through the period of colonialism, and for some time following
independence, Indian exports were dominated by traditional agricultural
products. Under the provisions of Commonwealth Preference India
became the leader among developing countries in the export of. manu
factu.red products. The most important items were textiles, leather,
and leather products. The growth rate of Indian exports has been flat
in large part because these products continued to dominate exports
of manufactured goods.

In her initial development thrust India moved towards import
substitution, producing for the large domestic market. The agri
cultural sector was overlooked, in part because its role as an agent
of development was not appreciated, jn part because there wac. little
output-increasing technology available, and in part as the result of the
availability of surpll'.s food from the United States and other rich
nations. The failure of the monsoon in 1966 and 1967, plus rising
population, brought the importance of agriculture into clear focus.
Efforts to increase wheat and rice production began in 1965 with the
testing and multiplication of new seeds. Early results were masked
by poor weather; however, the new seeds, added fertilizer, and a
significant increase in irrigated acreage have increased food grain
production dramatically in the past three crop years. (See Chapter 7.)

As is the case with most large nations, exports account for only
a small proportion of India's total national income. In 1969 foreign
exchange earnings were about 4.0 percent of gross national product,
approximately the same as in the United States. Indian planners have
adopted a somewhat pessimistic attitude concerning the nation's
future export potential. TMs pessimism seems to be short sighted,
for it is based on the record of an export mix heavily weighted by
commodities with a low income elasticity of demand. By developing
agricultural productivity India is now in a position to replace traditional
exports with an increasing share of items, the demand for which has
grown rapidly.

If present targets for food grain production are realized, wage
rates should remain low, providing an opportunity to increase exports
of labor-intensive goods. Past emphasis on import substitution may
have a delayed payoff. In recent yoars considerable entrepreneurial
talent has developed in hldia's domestic industries. This managerial
ability may now turn to producing for the world market. But a word
of caution may be in order. In a large nation that has pursued a policy
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of import displacement, there may be a natural tendency to push too
far in this direction. Extending import substitution into capital inten
sive areas in place of expanding exports does not appear to be a wise
practice.

The proposition put forward here is that countries that have the
natural resource base to provide adequate food for industrial worke::.'s
will be in a strong position to increase exports of manufactured goods.
The problem lies in the fact that this is true for a great many coun
tries. The natural resource base may provide clear guidelines as to
whether a nation's production should be in rubber, Wheat, or tea, but
when output is dependent on the existence of inexpensive labor, the
signposts become harder to interpret. Conventional wisdom tells us
that a greater volume of world trade is desirable. Gains from trade
depend upon wide divergences in cost. One must ask the question-are
future labor costs likely to be significantly different in India, Korea,
or Malaysia? If technology allows substitution of labor and capital
over a wide range of production possibilities, perhaps international
cost differentials will converge. Traditionally technology has dis
advantaged some areas and provided a windfall to others. Are we
entering a new era? 1'1 the production of industrial goods, technology
transferred by the multinational firm, by patent licensing and other
arrangements has greatly reduced cost differentials between North
American and European firms. One may argue that this is unlikely
to happen in agriculture, where production is extremely dependent on
soil and climatic differentials. But where will wheat be produced most
cheaply in the 1970s: Kansas, Argentina, or West Pakistan?

IMPORT SUBSTITUTION

In the previous section, several references were made to the
process of import substitution, or producing at home rather than
buy:ng from abroad. Since this decision clearly negates the operation
of comparative advantage, we should explore the forces that may lead
to import substitution. What are some of the forces that may have
pushed developing nations toward a policy of substi':'lting domestic
goods for imports?

The market for exports is exogenously determined-uncertain,
and outside the sphere of domestic control. The legacies of coloni
alism, the depression of the 1930s, and World War II caused newly
emerging nations to striv\~ for economic independence to accompany
political freedom. During the thirties the demand for agricultural
products and raw materials was weak. Commodities moved at
extremely low prices, if at all. The economic impact was particularly
severe in Latin American countries, and undoubtedly helped to spawn
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the feeling of trade pepsimism articulated by Prebisch.6 In World
War II the demand for we (ilxports was strong, but they were unable
to purchase desired goods from the rich nations. Steel provides a
prime example. With e'{Cel1ent exchange earnings, developing nations
wished to purchase steel; but wartime demand and a shortage of ship
ping made it virtually unattainable. With the aid of ti'e Soviet Union
and West Germany, India greatly increased her steel-producing
capacity, thereby becoming less dependent on outside sources.

It was felt by planners in developing countries that the inter
national demand for both food and agricultural raw materials was
sluggish. They reasonp.d that consumption was not greatly influenced
by rising levels of income; hence, demand would be regulated mainly
by population Elxpansion. A wide range of agricultural products such
as sugar, Wheat, cotton, vegetable oil, meats, and tobacco faced tariff
and quota restr'\ctions imposed by the wealthy nations. For commodi
ties that entered duty-free, excise taxes curtailed demand. In the
case of several products, notably rubber and fibers, synthetics were
rapidly eroding world demand. The predictions of the trade pessi
mists, in a sense, were self fulfilling, for they caused the le~.ders of
many developing countries to turn inward.

To m~'1Y developing countries, particularly those that have
specialized in a small number of commodities, uncertainty of export
earnings is a continual problem. The way policy makers view this
uncertainty, and their reaction in terms of remedies, helps to explain
decisions leading to import substitution. Let us ask ourselves if we
were responsible for hedging against wide swings in export proceetls,
what we would do. Should resources be put into the export sector, or
should the emphasis be shifted towards the domestic market? First,
we may assume that a relatively small number of people are engaged
in exporting, while nearly all of the population purchases imported
items. Let us also assume that world prices generally move together.
When export prices go up, the prices of imports will also rise. If
world prices go up in the future, and exports have been promoted, a
few will gain considerably but all will pay more for imports. If on
the other hand a policy of import substitution had been adopted,
bureaucrats could point with pride to the fact that many are saving
:Jy not having to purchase costly imported items. True, a few
exporters could have earned more, but the goverI,ment is concerned
with income distribution and "the few have sacrificed for the many."

What if world prices should fall? To have followed an export
promotion plan would have meant that an unprofitable sector had
expanded. By the same token, increased import substitution would
have been uneconomic, because it would have been possible to purchase
more cheaply on the world market. There are losses in both cases
the difference lies in how they can be offset. If exports had been
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promoted, losses could be covered by devaluation, tax concessions, or
direct subsidies to exporters. Devaluation of the currency is unpopular,
and altering taxes or a program of subsidies requires the consE!nt of
finance ministry and legislature. lf the decision had been to move
toward import substitution, goods could flow in from the world market,
depressing domestic prices and causing losses to local producers.
This financial problem is much clt:aner to handle. Local firms can
be allowed to continue to make profits by imposing stringent import
controls. In a political sense, it is less difficult to help firms engaged
in import substitution than to preserve the profits of exporters.
Cautious plalUlers, confronted by uncertainty of export earnings, are
most likely to seek a remedy in the form of increased import subsh
tution.

Taxes on foreign trade have been a principal source of revenue
for many developing countries. It is natural to expect that this
technique of obtaining governmental income will be employed in the
future. If rising demand for public services makes an incre:->.se in
governmental expenditures necessary, added revenue can be obtained
through income taxes, land taxes, or the taxation of imports and
exports. The infrastructure in most developing countries makes
imposition and collection of taxes on income and land difficult. The
route is then taxation of internationally traded commodities. Any tax
policy directed towards international trade is likely to push towards
a less open economy and increased import subsidy. An increase in
export taxes will discourage entrepreneurs engaged in producing for
the world market while a rise in import taxes provides a tariff wall
behind which production for the domestic market can increase.

This is a self-generating mechanism. The isolation of an
economy from the world price structure through quantitative restric
tions, tariff:;, and overvalued exchange rates mitigates against exports
and lessens the possibility that a businessman can enter the world
market. Businessmen argue that the decision making process is
difficult in developing countries. If this is true, local entrepreneurs
may find the exploration and analysis of domestic market potential
easier than doing battle in the harsh and uncertain international arena.
Governments sensitive to this and wishing to develop latent entre
preneurial talent are more likely to provide a sheltered domestic
market than subsidize businessmen while they become established in
world trade.

Any foreign trade policy has an important impact on income
distribution. The "export enclave" idea, the proposition that only a
small part of the economy benefits from sales abroad, has been
emphasized by many writers in the trade area, but little has been
said aoout the impact of trade on regional income differentials.
Recently we saw a vivid example of this in Pakistan. West Pakistan
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had developedfa,rmorerap:idlythan the Eastern wing (now Bengladesh).
Exports from East Pakistan were earning the bulk of the nation's
foreign exchmlge. Spokesmen. of the Eastcrn wing contended that West
Pakistan was the main beneficiary of thiEJ foreign exchange, and that
theE,ast was subsidizing growth in the West. West Pakistan was able
to concentrate its resources on the production of wheat, other food
items, and manufactured prOd\lcts mainly for sale in the Western
Wing. Of course, this p:\'oblem iB far more complex than a simple
issue of internationaltradej however, where internal transportation
facilities u.re limited, an export promotion scheme can magnify regional
income differentials that might be lessened by 3, policy of promoting
domestic prod\',ction in all regions. This issue is also raised in
connection with Brazil where there have been distinctly different rates
of growth between Sao Paulo and the Northeast. Critics point to the
fact that the poor sections of the country are consistently disadvantaged
by the existing pattern of trade.

Another explanation for adopting a policy of import substitution
is concern over the possibility ofCllrr~ncydeval\tation. It is not only

o the loss of national prestige that is irksome to a country facing
devaluation, but terms of membership in the International Monetary
Fund set definite limits to fluctuations in the world value of a currency.

A newly independent nation may discard export promotion in
favor of import substitution on grounds that are flilldamentally non
economic. As the nation moves from former colonial objectives to
wards a aational growth strategy, the overriding welfare criterion may
be that the "right" groups are benefited. A developing nation in Africa
may well reject export promotion because new domasUc industries
would shift power to Africans, while emphasis on e:-<ports would
perpetuate economic power in the hands of minority i;',TOUpS, such as
Indians or Lebanese.

In the classical tra(}ition of comparative advantage, none of these
points may make economic sense, butthey are extremely logical to
those charged with policy malting in developing countries We must
recognize that these men, not economists, will determine the stuff of
international trade.

CONCLUSIONS

This chapter does not provide a taxonomy relative to export
strategy. For every country tbe pattern will be different.

In this writer's judgment the Green Revolution can do much to
improve the diat and level of living in emerging nations, but its impact
on the pattern of trade in agricultural commodities will be negligible.
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There is a wide range of impediments to the flow of international
trade along lines implied by comparative advantage. Nationalism,
import substitution, and the tariffs and quotas that buttress the domes
tic farm programs of wealthy nations have been discussed. England
may have repealed her Corn Laws in 1846, but they are again operative
in most industrial countries. Poor nations that would increase exports
of rice, wheat, maize, or, for that maUer, sugar, meat, wool, cotton
or vegetable oil run headlong into competition from wealthier nations.
This is unique-historically nations have not had to compete with
countries that ranked higher on the economic ladder.

At the present rate of population growth an estimated 17 million
additional tons of food grains are required each year. Does not this
open tht:! possibility of increased trade, at least among the developing
nations? Only a small fraction of the new grain requirements are
likely to move through the world marketplace. Nearly all of the
developing nations have a strong desire to increase domestic production
of grains. If Vietnam becomes seli-sufficient in rice, and the United
States and Japan withdraw from the world market, international trade
in rice mar settle to a level of 3 to 4 million tons. With this volume,
and the prices that are likely to prevail, LDC exchange earnings from
the sale of rice are more likely tC' fall than rise in the next few years.
The future world wheat market is uncertain, and international trade
may be chaotic While new production patterns unravel.

Most developing nations have the comparative advantage in the
production ( items that use a large component of labor and solar
energy. Re..:ent breakthroughs by plant breeders provide the first
major agricultural technology applicable to tropical and semi-tropical
areas. In thinking tbrough ramifications of the Green Revolution it
is necessary to consider the complex linkages among food, labor, and
international markets. Increased agricultural productivity will pro
duce a marketable surplus, thereby enlarging agricultural income.
This rise in rural inCPille will create a dem~wd for a wide range of
items that farmers and their families wish to buy, The domestic
production of tools, bicycles, transistor radios, and lipstick will be
come less of a luxury.

Added technical efficiency in the agricultural sector can simul
taneously improve the income of farmers and allow the food bill of
industrial workers to remain relatively low. With the cost of basic
food grains stable, or even falling, the real income of industrial
workers can rise without prematurely pushing up wage rates. Jndus~

trial workers will demand larger quantities of fruit, vegetables, and
livestock products, thereby strengthening demand in the agricultural
sector.

Over the long run it is not inconceivable that developing nations
may import increasing quantities of feed grains from each other and
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from industrial nations. Intensive livestock production Euch as poultry,
hogs. and feedlots may use abundant labor and imported feed stuffs to
meet domestic demand for livestork products.

The combination of low wage rates, abundant labor. and entre
preneurial talents developed in producing consumer goods for the
domestic market should allow many developing nations to gradually
increase exports of manufactured goods. There exists a sort of
cantilevered _tpplication of comparative advantage. The Green Revo
lution, plus a desire for food grain self-sufficiency, may encourage
food grain production that does not develop according to the comparative
cost doctrine, but this very process may be the enabling mechanism
that allows the developing nations to extend their advantage in labor
inlensive goods to the world market.

NUTES

1. See for example, M. V. Posner, "International Trade and
Technical Change," Oxford Economic Papers, Vol. XXXI, 1961, PP.
323-41, and Raymond Vernon, "International Investment and Interna
tional Trade in the Product Cycle," Quarterly Journal of Economics,
Vo!. LXXX, I,P. 190-207.

2. Harry G. Johnson, "Comparative Cost and Commercial Policy
Theory," Paldstan Develoj,ment Review, Vol. IX, 1, s~p particularly
pp. 9-11.

3. See, for example, R. Nurkse, "Patterns of Trade and Develop
ment" in G. Haberler and R. K. Stern, cds., Equilibrium and Growth
in the World EC'))lomy, (Cambridge, Mass: 1951).

4. I. B. Kravis, "Trade as a Handmaiden of Growth: Similarities
Between the 19th and 20th Centuries," Economic Journal, Vol. LXXX,
pp. 850-872.

5. This assertion is strongly implied in The Indicative World
Fooel Plan, F.A.O., Rome, Italy, 1968, particularly Vol. #3.

6. Raul Prebisch, "The Economic Development of Latin Amedca
and its PL'incipal Problerr,s," Economic Bulletin for Latin America,
February, 1962, pp. 1-22.



CHAPTER

NATIONAL POLITICS AND

AGRICUlrURAL DEVELOPMENT

OR
WHOSE GAP IS SHOWING?

Douglas E. Ashford

Political science is not well prepared to answer questions about
the political impact of rapid agricultcral change, especially if these
questions are posed at the national or macro-level. There aI") a
number of less general questions that might be related to the in
evUable effects of rapid agricultural change, but it is at the level of
the system as a whole that seems a fitting area of concentration and
where, judging from the turbulence of the past twenty years, our
ability to anticipate events is woefully inadequate. Until the Biafran
bloodbath Nigeria was widely regarded as the shining example of a
constructive, federal government on a continent fragmented by colonial
penetration. For nearly a decade Pakistan follO'.',ed the very best of
Western advice to foster economic growth, and Ayub Khan was widely
touted as the moderate but firm professional who would lead his
country out of chaos. Turkey and Japan, two countries that had the
good fortune to grow before a political scientist said they might, have
found their electoral processes strained with ,'iolence erupting in
unforeseen situations. Nor can one overlook the cycle of hope and
despair surroundinb events in Argentina, Chile, Brazil, and most of
Latin America.

If academic capabilities for anticipating macro-level political
change are deficient, it is no less the case for practitioners of world
politics, who sometimes argue that their intuitive kn0wledg8 and
intimacy with third world elites offer more reliable ways of pred,eting
change. The Soviet adventure in the U.A.R. has been costly and it
remains doubtful if the U.A.R. has developed political institutions
that can survive without immense external threat. Taiwan has sur
vived, but has never made a significant change of leadership and, of
course, has the United States Pacific fleet as its symbol of legitimacy.
The United States' godchild, the Philippines, has an elaborate set of
formal political institutions, but they appear unable to bring about
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widespread change in the country, nor have they curbed the capricious
behavior of political leadership. One is increasingly drawn to the
conclusion that the developing countries with significant macro-level
innovation and with some degree of internal political viability are the
countries that have avoided the major powers and that have carefully
examined foreign political advice, such as Tanzania and India. This
conclusion seems to stand the test of common sense, which is not
entirely at odds with academic findings, that the best way to withstand
and absorb change is to set it in motion unila.terally.

In surveying the future in ord~r to anticipate the impact of rapid
agricultural change, then, one is faced with a rather unhappy choice
between the educated guesses of diplomats, aid experts, and the
mi.J.itary, and the still highly abstract models evolved in the literature
of political development. still, there is considerable merit in trying
to find better ways of conceptualizing and theorizing about large scale
political interaction. Macro theory attempts to do just that.

The macro theory of politics is essentially about the exchange
of authority and influence among a large population in a given area
of land. Authority is the use of the nationally structured power by
an apparatus called "government," while influence is all the remaining
power that might be exercised in the society, which mayor may not
affect authority. Gabriel Almond has suggested that we demarcate
authority further by associating it with the coercive authority of the
state, and this, of course, has a lon[; and respectable tradition in
political thought. This writer feels that this creates a dichotomous
notion of how people influence one another in society and also implies
that members of the society not acting as agents of authority have no
coercion, which is patently false. In fact, the widespread and frequent
use of coercion in either the governmentally or non-governmentally
defined realm of political interaction is very sensibly regarded as
failure.

If the rudiments of a macro theory of political systems involve
the interaction of authority and influence, then attaching meanings to
these terms should enable political scientists to devise various
schemes to anticipate how power will be used at the national level.
While there have been some important advances in this direction,
most notably the work of Easton,l there is no macro theory of national
level politics that compares, for example, with the well articulated
macro theory of economics or even the elaborate, if somewhat contro
versial, theories of social stratification. It may help in understanding
this "gap" in political theory to specify more clearly why the concept
of power has not proved as amenable to theoretical elaboration as the
concepts of social class or production. Simon spelled out the basic
reason some years ag02 in his discussion of the assymetrical quality
of power.
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One difficulty in providing a truly systematic analysis of the
macro-level impact of agricultural change may be clarified by noting
the three kinds of problems that require solutions if these very abstract
ideas are to become useful theories. In the absence of a reasonably
workable notion of specifying how much power a system contains, one
cannot make even nominal comparisons amoilg systems or among
variations in kinds of pnwer within the system. To put it simply, it
is impossible to say in any very useful way that a political system is
becoming larger or smaller, more diverse or less diverse, or higher
or lower in capability.3 The problem of devising nominal comparisons
is largely typological. A second problem is that there is no good way
of speaking about power at the system level in distributive terms,
though there is a good deal of interesting work being done on exchange
theories of politics.4 Economists have devised the marketplace to
handle this problem and sociologists have the notion of social mobility
to theorize about exchanging social class characteristics. The
possibility of treating political systems as some version of an input
output matrix might, at least in its initial stages, avoid the problem
of attaching nominal differences to kinds of power.

A third problem, which seems to mark the critical development
of most theories of social action, is that there is no very precise way
of transforming political variables, at least at the system level. This
is what has been called the "macro-micro" question in politics and
lies at the core of understanding structural change in political system3. 5

Political science is, of course, overflowing with structural theories,
but most of these have very limited application. Nearly all in
stitutionally specified theories about the presidency, parliamentary
mandates, pressure groups, representation, and such, are structural
theories, but of a very low level of generality and, hence, not very
helpful outside the circumstances used to explain the political inter
action to which they are directed. It has become almost professional
etiquette in political science to claim that one hopes only to devise an
"intermediate theory" of the typological, exchange, or structural sort.

The Green Revolution will surely have changed its color before
these questions are resolved, but it may help to see some illustrations
of intermediate theories about how macro-level change might be
applied to rapid agricultural change. From the typological perspective,
the growth of agricultural resources and the radical transformation
of rural work habits imply a sudden and possibly dislocating shift
between authority and influence. Clearly, a number of developing
countries with fragile governments are going to be hard pressed to
relate the growing influence of the farmer to the authority of the
state. From the exchange perspective, there are some intriguing
questions about how the new influence of the countryside will be
converted into policies involving both the demands and the benefits
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of government. One can take as his base line either the vastly over
represented Kansas farmer or the unruly Algerian peasant, and it is
clear that farmers are quite skillful in bargaining for power. Agri
cultural products are a political resource, and one need only glance
at the turbulent relations that led to war between West Pakistan and
Bengladesh to see how dislocations of this kind can disrupt a political
system. From the structural perspective, the problems are endless.
Educational systems will be re-oriented, administrations will be re
directed, and leadership will expand. Many of these problems have
already been encountered in developmental projects over the past two
decades, though there is still no framework by which to relate this
experience to the massive change in agriculture that has beGn set in
motion.

Will dramatic increases in food production increase or decrease
the authority of the state? Such a question is difficult to answer in
the abstract, but some rough conclusions can be drawn from the past
two decades of experience with agricultural development. Power is
much more concentrated in a less developed country than in a complex
society with a viable economy. There is, of course, a good deal of dif
fused power that supports and orients local and family affairs of the
population \mtouched by development and, except for a few basic state
functions, remote from the political relationships bearing on government.
In other words, many governments in developing countries have great
authority over a very limited range of activity and over a relatively
small proportion of the population. If power is taken to mean in
fluencing another's behavior,6 and national power to mean how this
is done within the network of political relationships affecting national
government, then one might even ask if many developing countries
have national political systems. In other words, political systems
vary immensely in the extent to which their pattern of political
relationships at the macro-level can influence citizens, and vice
versa.

Compared to the industrial nations, then, less developerl COU,l

tries have fairly limited authority in relation to the entire population,
but very great authority over those who have entered into national
politics. In a sense, to be politicized in a less developed country
often means accepting authority more than acquiring influence.
Agricultural development, like other forms of socio-·economic change,
poses very serious threats to such a system. The resources, products,
and social activity ge.1erated by new strains of rice or wheat may
suddenly, perhaps fatally, dislocate the compressed, relatively ef
fective pattern of authority of those fortunate enough to be involved
in national politics. The early reactions of many developing countries
bear out this conclusion. Thus, Pakistan first tried to extend agri
cultural services and credit through giant Agricultural Development
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Corporations which could, it was thought, be more easily controlled
by the military-administrative elitl~ of the country. (See Chapter 7.)
More recently, Tanzania has nationalized a number of enterprises,
and Nyerere now finds himself more engaged in controlling his
officials than his people. An interesting history of Philippine develop
ment could be written around the number of agencies funded to assist
developmental activities that declined into a state of atrophy once the
authorities siphoned off the funds. Perhaps scholars are too quick to
attribute these events to the motives of elites even though political
leaders may be dishonest or shortsighted. Perhaps a much more
satisfactory answer is that concentrated, exclusive patterns of power
resist change.

It would seem, then, that the pattern of power in less developed
countries suggests that agricultural development on a large scale and
with huge returns will place great strain on the governments of develop
ing nations, even if the farmers were complacent and virtually detached
from the national political system. Since the political systems of most
developing countries-this would include governments as diverse as
the Moroccan monarchy and the Mexican one-party system-are
capable of handling relatively small "amounts" of power, the first
impulse of the elite sharing authority is to compress the new power
into the old system rather than to perform radical surgery on the
system. This would be a major problem even if leaders were paragons
of public virtue and political relationships within the small-scale
system were stable, democratic, or otherwise promising. The most
important thing about understanding macro-level change is that power
must expand along with thp. economy and the society, but that it seldom
can do so in the existing structures of authority and influence.

The growth now contemplated in the agricultural development
of most developing countries means that the amount of power within
the national system will dramatically increase, that the ratio between
authority and influence among those engaged in the system will be
radically altered, and that the structural requirements are probably
far in excess of what most less developed countries can themselves
provide. In each of the above three meanings attached to power at
the macro-level, the new countries are in trouble. First, the scale
of political relationships will alter and many nations that have been
so in name only will now be increasingly nationalized as the amount
of power enlarges the system. Second, the exchange problem between
authority and influence will become bewilderingly complex with the
advent of new markets, richer farmers, more worried landlords,
dispersed agro-businesses, growing market towns, and the rest.
And third, the structural problems will proliferate. One of the most
interesting events to follow will be to see if the small pool of leader
ship and administrative expertise can effectively allocate its services
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to a geographically and substantively far more dispersed activity than
it has attended to in the past.

WHY ARE POLITICAL SYSTEMS
COMPARABLE?

If macro theory is something less than useful, it may be more
profitable to look briefly at the general characteristics of the research
that has been done on political development in search of clues con
cerning the possible effects of rapid agricultural change. It is impor
tant to first recognize that this is a relatively new field, growing
rapidly with the liberation of Africa and Asia from colonial rule and
with the emergence of national awareness in Latin America. Theory
leads the way to the emergence of a discipline, and mostpolitical
theory prior to World War II had little or no bearing on the third
world. Early efforts following the war tried to make some overall
sense out of what was happening in the less developed countries, and
not too surprisingly this began with an interest in how democratic
regimes seem to originate. They were also influenced by the avail
ability of data, ar.d by the availability of concepts of how to organize
data, many of them borrowed from sociology and economics. This
leads us to the two major areas of comparative inquiry now established,
cross-national comparisons using aggregate data and elite studies.

The aggregate analysis of political development stems from
early work of Karl Deutsch and Seymour Lipset nearly a decade ago.
Both felt that the pattern of social differentiation, reflected in aggregate
social and economic indicators, could be related to political change.
However, the theoretical justification advanced by each was quite
different. Lipset was interested in extremism in political behavior,
and his general proposition was that, as socio-economic differences
increased, a political system would become less stable. In addition,
as levels of development improved, political stability and political
democracy would be enhanced.7 A bit later Deutsch advanced a more
complex theory involving the interdependence of mobilization and
differentiation across nations. In its formulation, if not its application,
Deutsch's theory avoided the linearity of the Lipset view by allowing
for the possibility that a changing society might be either over
mobilized or over-differentiated.8 The general conclusion, based on
a massive correlation matrix, was that some form of balance needed
to be kept between social mobilizing forces such as literacy, education,
urbanization, etc. and the pace of economic change.

There have been a number of attempts to improve on the very
general conclusions possible from these early forays into aggregate
data. Coleman produced a more explicit comparison with stages of



WHOSE GAP IS SHOWING? 219

political development using nominal classification of political systems.9

Cutwright then produced a more intricate correlation trying to devise
measures of the complexity of political institutions in order to have
interval measures of politics,lO The data from a number of these
studies have been combined in an attempt to compare the various
measures of political development, but the conclusions remain
ambiguous,l1 It remains in doubt whether forms of social or economic
change produce any characteristic kind of political change, which of
these has greater bearing on politics, or whether we can in any valid
fashion talk about the differentiation of political systems in comparing
nations. There are a number of very good critiques of the aggregate
approach to understanding political development,12 The basic problem
has not, in this writer's opinion, been clearly specified and that is that
correlational methods, even when problems of data, procedures, and
classification are perfected, do not bear very directly on the historic
and common- sense issues of political systems. More than any other
sub- system of society, political systems depend on hierarchical
structures that can modify themselves, and on the maintenance of
that elusive but essential quality of legitimacy or general support.
Political systems differ substantially from other sub-systems because
they carry out two conflicting aims: creating binding judgments and
laying the groundwork for the next cycle of judgments. Evidence
remains inconclusive that it is t::asier to perform these functions in
a rich or industrial nation, i.e., a highly differentiated society, than
in a poor or agricultural nation.

With the accumulation of better data, the possibility exists, of
course, that we can control for some key factors in political develop
ment and begin to deal more effectively with some structural problems
of political change. For example, Qne of the central experiences of
rapid change is urbanization. However, the early findings suggest
that we may have exaggerated the effects of urbanization. A study of
urbanization in Latin America indicates that as a psychological
experience it may not be nearly as dislocating as once assumed.13
Studies drawing more heavily on the European experience raise
questions over whether or not it is urbanization or industrialization
that affects participation,14 Others have found that the concentration
of population may as readily decrease as increase political partici
pation,15 (See Chapter 8.) Reviewing the literature on urbanization
placed in the framework of aggregate analysis suggests that the
political effects associated with urbanization, and indirectly with
urban growth that might be anticipated from agricultural development,
are not striking. From a theoretical perspective, it remains wlcertain
in the light of aggreg,_,te analysis how either urbanization or industri
alization relates to an ongoing political process.



220 FOOD, POPULATION, & EMPLOYMENT

The second major area of interest has been in elite studie.3, in
part stimulated by the work of Laswell and Lerner before the war.
One of the things that political systems are unmistalmbly involved in
is leadership, and tne early writing on political development spoke
at length about the ambiguity of political roles, the need to recruit
leaners, the co-optation of positions, etc., in less developed countries.
If the aggregate view erred in becoming almost epiphenomenal, the
students of elitism erred by becoming unmanageably concrete. Nearly
every monograph on any country in the third world dealt in detail
with the existing leadership, its origins and power. Some enormous
blwlders were made by scholars trying to build theories to fit certain
preconceptions rather than theories that made realistic sense.

Some of the more detailed elite studies have revealed important
characteristics of national systems, which might be kept in mind as
one watches for what might be changed in the leadership of countries
under pressure for change. For example, the study of Turkey by
Frederick Frey over a 3D-year period shows that the military elite did
much less to reduce military influence than the generally accepted view
of Turkey's political transformation suggests. 16 Leadership is tied to
generational change, and leaders are reluctant to give up power.
More important, elite analysis requires a theoretical framework to
acquire significance for a political system. An interesting example
is a recent essay of Carolyn and Martin Needleman outlining four
theories about the Mexican presidency, anyone of which would lead
to very different conclusions about the effects of rapid change in that
country.17 Is the Mexican president omnipotent from a purely elitist
view; a focus of competing interests and often a stalemated figure;
a critical central figure in a complex bureaucratic process; or the
ascendant leader propelled by a popular, mobilizing party? Answers
to these questions can help immensely in anticipating how pressures
from agricultural change may affect specific problems of government,
but they do less to help us understand more clearly the differential
impact of the agricultural change on the political system.

The writer feels that the shortcoming of much of the above work
on developing countries has been the failure to deal with the inter
dependence of policy or goal definition and the systemic or support
needs of a government. This relates to earlier statements about
the difficulties of theoriZing about power, and more specifically to
the structural requirements of a political system. In the absence of
an agreed basis for reciprocity in (1) the exercise of power, (2) the
exchange of power or (3) the modification of the structures aggregating
and articulating power in the system, neither the elite nor differenti
ation approach can produce very useful findings. The analyst of
elites believes that goal determination is the essential ingredient of
a working political system, while the implicit theory of the aggregate
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analyst has been that sufficient differentiation tends to produce the
integrative mechaaisms needed. to adjust to a new authority- influence
relationship in the political system. It is not so much that the con
crete findings of either framework are useless or, worse, misleading,
but that neither can have very clear meaning unless one makes impor
tant assumptions about the other.

Aggregate analysis, and its highly abstract counterpart in systems
theory, has difficulty in telling us how leaders achieve power, make
decisions, and exercise authority. Elite studies say little about how
sufficient tolerance of government emerges to provide the respect
and minimal observance necessary to legitimacy. The issue is not
just methodological, but conceptual. Inferences can be drawn from
findings about the general socio-economic structure of a political
system only by assuming that the leaders will be there tomorrow, an
error that has been made in a number of developing countries.
Inferences can be drawn from findings about elites only by assuming
that the general pattern of social and economic change in a given
society is indeed being taken into account and effectively related to
central authority. Problems such as rapid agricultural change present
situations in which both elites and settings will be transformed, and
there is no way of dealing with these problems with any degree of
useful specificity. If one wants to anticipate the impact of the Green
Revolution on national governments, it seems necessary to consider
both the authoritative reactions of elites and the less direct effects
of a radically changed environment in a much wider field of influence
brought to bear on government.

The shortcomings of confining this analysis of the impact of the
massive changes expected from the Green Revolution at either the
removed level of elite interaction or the general level of the social
system, suggest the need to consider more carefUlly several inter
mediate structural relationships. The next section will illustrate
how such an approach could be applied using the Tunisian experience.
Three basic structural problems will be posed in trying to assess the
effects of agricultural change at the national level: the allocation of
rewards and benefits, the altered structure for the mobilization of
political support, and problems arising from institutional and organi
?ational proliferation. Political analysis at the national level would
be much easier if these effects could somehow be treated in equivalent
terms, if, for example, a given degree of new benefits was "worth"
so many units of support. But the argument presented above shows
that this would be an oversimplification. A second oversimplification
would be to assume that modificaiions of anyone of the structural
problems left others unaffected. ObViously this is not the case in
actuality because increasing regular farm employment, for example,
means making institutional changes in banking, the monetary system,
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social security, and welfare activities, to name only a few. In addition,
anyone of these structural changes can be seen to occur in a field
where authority and influence do not remain in some constant relation
ship, assuming, of course, that comparative theory were able to specify
such a relationship in useful terms. For example, i'i; is extremely
difficult to predict that enlarging governmental authority, by initiating
a number of agricultural support agencies, will be accompanied by
some roughly proportional, not to mention favorable, increase in politi
cal support. If such a question were precisely answerable, we would
have a measure of centralization, that is, if authority were increas-
inft more rapidly than influence a. system would become more cen
tralized. As has been suggested above, it would seem that technological
change involvin~ large amounts of capital, increased foreign dependence,
and greater need for coordination, tends to have a centralizing effect
on national politics. On the other hand~ if one could get even a rough
measure of how the influence structure was increasing, one would
have a crude idea of potential destabilizing effects on authority. Surely
the increased productivity of millions of farmers, the release from
the threat of famine, the more complex marketing structure will, in
turn, make it possible for more diverse and probably less predictable
forms of influence to be brought to bear on the authoritative structure
of the political system. These problems might be summarized in a
paradigm as follows:

National Political System

Power Structures:

Institutional
Organizational

Rewards and Benefits

Participation and
Support

Authority

Centralization
"'

Influence Ratio

Decentralization

This paradigm indicates a variety of changes that often are not
associated with increasing centralization of authority and in fact may
work out to be such. In estimating the effects of agricultural change,
one might begin by assessing the extent to which proposed or anticipated
structural changes enhance or diminish the authoritative structure of
government. In some situations the extension of participatory mecha
nisms and the mobilization of support for agricultural change has
been highly subordinated to central authority-ill Tunisia, for example.
While in that country the system as a whole looked at in aggregate
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terms became more diverse, organizationally and institutionally,
most of these changes have been closely linked to the central govern
ment. Likewise, the distribution of new economic rewards and benefits,
while having some equalizing effects and based on an equalitarian
ideology, has probably meant proportional or even greater rewards
for those aligned with the central authority of government. Each of
these dimensions of change could, of course, be roughly estimated
for any political system. This writer would argue that much of the
everyday assessment and evaluation ordinarily done in a country
undertaking massive projects like the conversion of the agricultural
system can be looked at in this perspective.1 8 To repeat, the issue
in understanding national level change where major social and politic?.!
reorganization is underway is not methodological but one of theory
and concept.

Of what use is the centralization-decentralization cO'lCept in
assessing national-level change? Very simply, it tells us whether
a system is moving so completely toward an authoritative government
that the political system may become dependent on coercion, or whether
at the other extreme influence is being so widely dispersed throughout
a society that the political system js bordering on chaos. Both extremes,
of course, are equally destructive to the political system, and there
are numerous examples of each. The pre-Castro Cuban regime was
80 heavily dependent on coercion that the leadership was unable to
deal effectively with any of the major structural problems of the
society. The disintegration of Sukarno's Indonesia appears to be an
example of a system so dependent on one personality, and so unable
to institutionalize reforms, albeit in an unhospitable environment for
such change, that severe social dislocation took hundreds of thousands
of lives before authority could be restored.

The centralization-decentralization dimension as conceived
here provides a rough guide to the changing interdependence of
authority and influence in a political system. This has been one of
the basic points of S.N. Eisenstadt's work on comparative institutional
change, where he argues that the development of a political system,
as contrasted with simply the expansion of the system, involves the
reordering of relationships among institutions, rewards, and support. 19
A political system can become "larger" without changing, and it is
important to see that these changes in scale mayor may not involve
change in the system. The entire history 01 industrialization, increased
participation, and institutional proliferation in modern states indicates
that it is virtually impossible to sustain a similar balance between
authority and influence as the society changes.

In most developing countries influence is largely disconnected
from government, operating through traditional, village, or kinship
structures that are difficult, if not impossible, to bring to bear on
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authority at the national level. The authority of government is generally
concentrated in capi.tals and major urban centers. Only recently has
the rural sector been considered an important area for the extension
of governmental authority, and this has been largely due to the influence
of peasant revolutionary movements and major social crises, whose
ultimate effect, like famine or food imports, cripples the central
authority. Thus, the structural changes inherent in the process of
nati'Jnalizing the political system tend to mean both the extension of
authority and the dispersion of influence, but also entail relatively
more expansion of the structures of influence. Where major social
and political changes are contemplated, increasing authority or influence
alone may not be enough. The first tends to increase reliance on
coercion, thereby inhibiting change, while the second, in the absence
of linkage to national politics, encourages the frustrations and failures
that lead to social revolution.

The centralization-decentralization concept, then, can be fully
understood only by taking into account both problems of sca;e, i.e.,
nationalizing the political system, and of proportion, i.e., changing
the relationship between authority and influence. The Green Revolution
will involve both transformations. As the system grows, i.e., changes
in scale, it may not develop, or do so only as firmly challenged by
those with increased influence. Farmei's have very special ways of
nationalizing their influence, for they can withhold or destroy crops
very easily. The answer is by no means the same for every country,
but it is doubtful how much widespread change can occur in a political
system by altering scale only. Most developing countries have, in
this writer's opinion, done precisely this and then have faced major
crises as new centers of influence arise unrelated to government or
even seek to displace governments. In some cases they have found it
necessary to reduce the complexity of the structural links to authority
by holdin~ back or vastly simplifying their developmental plans. This
appears to have been the Tunisian experience, where a popular and
innovative government has foune .L~ very difficult to nationalize
the political system in the rural sector.

POLITICAL EFFEct'S OF k-'RICULTURAL
CHANGE IN TUNISIA

Tunisia is an instructive illustration of the issues raised above
for a number of reasons. First, under an energetic nationalist leader,
Bourguiba, the country developed an active nationalist party, the
Neo-Destour, in the 1230s and nationalist protest continued until
independence was granted in 1956. To a much greater extent than
most developing countries, Tunisia has developed a network of
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national organizations and national self-awareness. Thus, Tunisia
meets an important criteria in judging the effects of rapid agricultural
change in the present context: it is unmistakably a national political
system.20 When one looks at the effect at the national level of recent
agricultural reforms in Tunisia, one can safely assume that the re
sultant stresses and strains were effectively linked into national
politics, a situation that does not extend much beyond the national
elite in a number of developing countries.

Second, Tunisia set out under the Plan Decennale to alter the
society in dramatic, structural ways. The intent of Bourguiba and
his ministers was to redistribute income, create employment~ and to
restructure agriculture radically.21 The Tunisian exper-iment was
no half-hearted, cautious move to placate a re,gtive peasantry, nor
did it espouse typically Western view!;! on agricultural reform. The
plan was avowedly socialist in its purposes, -received the full support
of the president and the single-party leadership, and was accompanied
by major governmental reorganization to achieve its ends. The
Tunisian government made no attempt to conceal the structural effects
of redistributing rewards and benefits, of finding new avenues of
partiC'ipation, and of creating the organizational structure for these
changes. Despite the troubles that later descended on the Tunisian
government, which stemmed largely from the national system rather
than from the reforms themselves, Tunisia represents one of the
world's most wholehearted and thorough experiments in major agri
cultural change.

Third, the Tunisian rural economy, while not blessed by the
recent technological achievements of the Green Revolution, is by no
means a backward, peasant agrarian society.22 Tunisia is a small
country, and even in remote areas there are major towns linking the
rural sector into markets and the political-administrative structure
of the country. Tunisia was occupied (though not on the scale of the
other North African nations) by over 200,OGO foreigners wi:;') left
behind substantial technological experience and infrastructure. Some
5,000 foreign settlers had been engaged in agriculture prior to land
ni1tionalization in 1964, although this number was reduced to under
2,000 by 1964. The settlers were concentrated on wheat lands in the
northern regions where they had farmed large areas with modern
methods. In addition, the importance of various kir.ds of fruit ~md

vegetable production had encouraged the Tunisian farm population,
roughly two thirds of the national population of4.5 million, to develop
the skills and methods of more advanced farmers. Until recently
Tunisia lacked miracle wheat, but the country did have a comparatively
advanced, modernized agricultural sector.

Early in her independence Tunisia produced a constitution and
a national assembly, both subservient to the wishes of the dynamic
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president and the powerful Neo-Destour. Built much like a city-state,
Tunis provided a natural capital for the sizeable middle class that
was prepared to administer the affairs of state. The Neo-Destour
had its difference with Nasserist critics and a more militantly socialist
clique in the cities, but installed itself as the unchallenged political
power across the country. Bourguiba has been masterful in absorbing
opposition from pro- French, pro- Nasser, and pro-Algerian groups
within the party, successively smothering them with his own nationalist
fervor and luring them into important government posts. 23

In relation to the scheme outlined above, Tunisia was clearly
centralizing the political system over roughly the first decade of
independence. In addition to the essential nation-building activities
already mentioned, the labor unions, the party organization, and the
presidency itself became increasingly exclusive and centrally con
trolled. Traditional Muslim institutions were quickly dismantled.
In 1958 the partial dispersion of power through local selection of
provincial party committees was eliminated, and centrally appointed
delegates were instituted. At the provincial level political and adminis
trative power was merged in the office of governor, and little was
done to ge.nerate any countervailing force with stronger local govern
ment or pressure groups. In fact, one can fairly conclude, however
important this phase was in Tunisia's political transformation, that
by 1961 the country was so thoroughly centralized that the implemen
tation and execution of an ambitious national plan was jeopardized.
There was no question about where authority lay in Tunisia, but the
residual field of activity, called influence above, hardly existed in the
tightly centralized and, on the whole, well administered political
system.

Why did the agricultural revolution never take place in Tunisia?
It would appear that there was too much authority and not enough
influence. EssentiaUy, the Tunisian elite hoped, or inadvertently
assumed, that the closely coordinated, highly predictable authority
relationships that kept the party organization of privileged, educated
citizens in ordor eouid lJe l1'llllaferred intact and unmodified to the
agricultural sector, indeed to the entire economy and society of
Tunisia. Their strategy was to make a change in scale in the Tunisian
political system, but not to make any changes in proportions. This
does not mean that specific agricultural programs were necessarily
well conceived 01' economically Viable, which is itself a question
depending on the authorities' judgment; what is under discussion here
is what happened to a political system that intentionally set out to
absorb the full impact of a radical reorganization of the agricultural
sector. Perhaps the Tunisian elite tried to do too much, but if this
is the case the difficulties will multiply in countries with more fragile
political systems, fewer human resources, and only minimal
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recognition of the full complexity of the national reperc\lssions of
agrarian transformations.

Having recognized the importance of basic structural reform
touching the lives of all citizens, the Tunisian government set out to
reorganize the agricultural sector around production, service, and
consumer cooperatives. These plans, initially formulated in the early
1960s, received additional impetus when negotiations for the repurchase
of settled farmland, about 300,000 hectares of wheatlands in the north,
broke down in 1964 and Bourguiba decided to nationalize these farms.
Given the aim of basic structural change in agriculture, the alternative
of renting these relatively rich farms to wealthy Tunisian farmers
was unacceptable, and the possibility of using them wholly as state
farms was unworkable in the absence of institutions to continue their
cultivation. Thus, what had begun as a fairly limitt!d experiment in
production cooperatives gathered momentum, in part from land
nationalization and in part from the energetic execution of the national
plan under Ben Salah, the minister in charge of a super-ministry
including finance, commerce, agriculture and, eventually, education.

The production cooperatives are of primary interest in the pres
ent context. They were organized in all regions of the country under
a standard law and under a general committee of each prOVincial
governor, the Union Regional de Cooperatives. The writer has re
viewed the overall scheme elsewhere and will not recapitulate here. 24
Suffice to say that by the end of 1966, roughly the time when the
national implications of the scheme were beginning to appear, ll. total
of 779 co-ops of all kinds had been organized including 206,000 members.
At this point one could see that the national impact was becoming
clearer, for the program had then affected about 10 percent of the
active population. In addition, this 10 percent had by governmental
design been placed in a highly influential position, even if at that time
they did not realize it. By the beginning of 1966 there were some 246
agricultural production co-ops with nearly 40,000 members, including
apprOXimately 280,000 hectlll'OB,25 nearly half of the cultivable land
in Tunisia. If the dispersion of influence along organizational and
participatory lines was not visible to the Tunisian elite, there is no
excuse for not realizing how substantial had become their obligation
to restructure rewards and benefits in the political system.26

The implications of such a massive reorganization of the rural
sector was not, nor could it have been, hidden. In this Bourguiba and
his now fallen favorite, Ben Salah, were in perfect agreement. Well
before the political elite saw the complications arising from this huge
system of cooperatives, the pace of change increased sharply. In
1966-67 the number of agricultural production co-ops increased from
246 to 682, and their acreage also more than doubled to 614,000
hectares. The governmental reaction at this time was to further
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centralize the organization. Ben Salah announced plans in 1966 to
establish a national office of the provincial unions, which would provide
central representation for the growing scheme. Within this super
structure, for which no detailed plans existed to achieve links to the
membership of the cooperatives, would be concentrated co-ops for a
large share of manufacturing; nearly all exporting and importing; and
all supply and marketing of wheat, wine, clothing, fish, dates, olives,
handicrafts, and textiles. Another step toward centralization was the
merger in 1967 of two large rural development projects in the Sousse
region into a giant cooperative of over a million hectares. In areas
where membership was concentrated-Tunis, Kef, and Sfax-central
purchasing co-ops were begun, directed against the small, independent
merchants from whom Ben Salah had never disguised his distaste.
In late 1967 Ben Salah announced plans to launch a major new program
of cooperatives in the Nabeul (Cap Bon) region, a stronghold of the
small Tunisian farmer and one of the country's most intensely
cultivated areas. 27

The full dimensions of the political impact of this expansion are
difficult to estimate. Ben Salah claimed in early 1967 that 20 percent
of the total active population of the country waF organized in co
operatives of all kinds, and about three fourth:.; of cultivable land was
in production co-ops. Three circumstances seem reasonably clear.
First, the entire program was highly centralized and linked to Ben
Salah's superministry. There was relatively little grass:t'oots control
and the regional superstructure was also under tight central control.
The consequent local problems were known to Ben Salah and sub
stantiated by investigations of Tunisian scholars. Second, communication
through this complex organization was very poor and financial ac
countability almost impossible. The country lacked trained accountants
and supervisors, though Ben Salah made a major effort to increase
their numbers. An evaluation of the Tunisian Productivity Institute
in 196'7 stated that ihe co-ops' "commercial functions are very un-
evenly exercised" and that the "accounting and statistical functions
constitute a bottleneck. "28 Third, at this critical juncture the massive
reform still received priority over all other projects. The president
continued to express unreserved support for Ben Salah; and even
Ladgham, who later became one of the mO!'lt bitter critics of Ben
salah, joined the party elite to defend. the co-ops in the countryside. 29

The recrimination and exposures that followed the failure of
these ambitious plans have not, in this writer's view, done justice
to the Tunisian experience because they do not sufficiently take into
account the extent to which the scheme became a threat to the authority
of the state itself. There will, of course, be institutional variations
from country to country as this happens, but this risk seems virtually
unavoidable where the political elite are unable or unwilling to deal
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with basic change at the national level. There a.re a number of reasons
why the cooperative venture failed; very serious droughts, lack of
expertise, coercive methods, and in the final phase some rare reve
lations of simple dishonesty among Tunisian officials. Analytically
speaking, there is a great difference between looking for a necessary
condition that is absent and trying to unravel what are the sufficient
conditions for successful prediction. Most of the explanations advanced
thus far have been based on necessary conditions, anyone of which
would very likely explain why the experiment could not have succeeded.
But these reasons are not very useful at the national level, for it is
Virtually impossible to complete such a list; they are in actuality
affected by the effectiveness of the elite themselves. The best
explanation of the failure of the cooperatives is the unforeseen political
problem at the national level.

To understand why this occurred it is necessary to return to
earlier arguments about the disjointed character of a political system,
which make both the aggregate and elite views incomplete. Bringing
authority and influence into a working relationship .l'equires both a
process of political socialization, through which people learn about
the use of influence, and a process of succession whereby the elite
can determine how they will be replaced, at the moment of death if no
shorter period of office is recognized. 3D Tunisia was perhaps un
fortunate, though hardly wlique among less developed countries, in
having crises with both these problems simultaneously. Very little
had been done during the sixties to generate a sense of real partici
pation among thousands of Tunisians, both within and without the
cooperatives, and virtually nothing had been accomplished toward
resolving an obvious crisis of leadership with the aging of the
president. The rudimentary structure of representation at the base
of the party was gone, and a number of arbitrary authorities put in
its place in the name of the economic growth. The National Assembly
was a far;ade, and party approval was needed to run for office. Party
congresses were regularly postponed, and when held were geared to
momentous national celebrations. The party's Political Bureau and
the cabinet were heavily overlapping and co-opted.

The succession crisis had been on the minds of every Tunisian,
not the least the elite themselves. An elementary law of elite behavior
might be that the more concentrated authori1 y becomes, the more
difficult it is to select a successor. Under present circumstances
neither the participatory mechanisms nor the tolerance among leaders
are likely to be developed to transfer authority smoothly. This cer
tainly is the case in Tunisia, where no one dared challenge the presi
dent but no one knew how he might be replaced. The constitution has
a weak provision for an interim president selected by the cabinet and
the National Assembly. After the attempt on Bourguiba's life in late
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1962, discussions began more seriously and in the 1964 party congress
the president himself outlined how a party Central Committee, elected
by each party congress, would convene to select a new president. In
March, 1966 this procedure was modified with the decision to form a
Council of the Republic, including the cabinet and the Political Bureau,
to provide interim authority. When Ben Salah fell from favor in late
1969, another initiative was taken by designating Ladgham as prime
minister, with implicit responsibility for ruling until the National
Assembly can act. The legal provisions are not as important as the
indication of indecision and uncertainty at the highest level of authority
in the political system; it seemed that the elite themselves preferred
no solution to one that did not favor their individual views.

The impending crisis of authority in the Tunisian political system,
attributable to its excessive centralization, helped erode the program
for major agricultural change. In January, 1969 there was a revolt
among small farmers at Ouardenine, a town in the midst of an area
where the party had long been popular. At the same time Ben Salah
announced a proposed agrarian reform law, which was never publicly
released, and organized a new national organization, the Union Nationale
des Cooperatives, as the capstone to the entire cooperative structure.
Ben Salah pi'oposed to make agrarian reform the theme of the party
congress, then planned for October, 1969, and his new organization
of some 500 cooperative represp.ntatives would clearly become a new
force in national politics.31 Amid reports of destruction of farm
property and telephone lines in the Nabeul region, Ben Salah announced
early in the summer that by the end of the year over four million
hectares of land would be transferred to cooperatives, probably
including a third of the rural adult population.

When the president, now quite ill, visited his home in Monastir
over the summer, old friends declined to visit him and it appears
that the full extent of the impending crisis of the cooperatives was
realized. In a speech in early August Bourguiba made passing
reference to the problems of the cooperatives and noted that popular
enthusiasm waJ essential to their success.32 A month later Ladgham
publicly denied that the party was split over "reactionary and pro
gressive" views on development, and also announced that the agrarian
reform law was being recondidered. Over these weeks the resistance
to Ben Salah must have become overpowering, and on September 8,
1969, the architect of Tunisian development was reduced to the rank
of a minister of education, Ladgham became "general coordinator
of state affairs," and members of the political elite forced from office
by Ben Salah were permitted to air their grievances in the controlled
press.

One must appreciate the unanimity and profession of singular
loyalty that characterize the one-party state to understand the
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significance of the deluge of abuse and protest ~ubsequently heaped
on Ben Salah. Ladgham spoke of the nation narrowly averting Ita
catastrophe It and Bourguiba himself appeared before the National
Assembly to accuse Ben Salah of being an agitator and disloyal. 33
Oddly enough, the fallen minister was permitted to run for election
to the National Assembly but by late November had been ousted from
the party and therefore disqualified. In the following months Ben
Salah was brought to trial for abusing his power and sentenced to ten
years at hard labor. The cooperative program was ab\'uptly halted,
and many of the production cooperatives were simply seized by the
members. There has been a steady stream of announcements from
Tunis of the continued dismantling of the cooperatives, most recently
the marketing co-ops for dates and olive oil. The most important
remnants appear to be the wheat farms of the north, which could hardly
be farmed otherwise, and the several large intensively irrigated pro
jects that predate the cooperative venture.

The other key piece to this puzzle is the references mad8 by
Ladgham and others to Ben Salah's nefarious designs on party.34 In
so centralized a system, the party congress meetings and election of
congress representatives is virtually the only direct impact of local
and regional influ0nce, of whatever kind, on party policy. Every other
channel-the farmers, the merchants, youth, trade unions, the legis
lature-are part of the subordinated hierarchy open to direct manipu
lation by the elite. Though not discussed at length, the revelations
of Ben Salah's effort to "infiltrate" the base of the party is a telling
confession about the unstable and uncertain relationship existing
between authority and influence in the Tunisian political system. No
doubt Ben Salah had too much authority, but it is equally true that
neither the elite in the use of their authority nor the citizens in the
expression of their infhence were able to modify a seriously deficient
and even destructive policy. Whether the policy was ill advised is
beside the point. The logical conclusion is that the political system
was unable to adjust policies, to evaluate their implementation, and
to add the institutional devices needed to link authority to influence
in the rural sector. Making a policy is not difficult, but carrying it
out across the entire range of difference found in even so compact
a political system as Tunisia's is a delicate and demanding task.
The system could determine goals for development, but the system
could not determine goals about itself. The highly centralized political
system became in fact a disoriented and undirected system. Further
centralization would have been disastrous, and the inadequacy of the
influence structure at the national level could not be remedied over
the fateful summer of 1969.
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RESTRUCTURING
NATIONAL POLITICAL SYSTEMS

Tunisia is not lacking in the attributes most of the political
development literature recommends for "stable" government. There
is a strong, popular feeling of national identity, an elaborate and well
run national party, a trained and unusually capable elite, and a moderate,
ingenious national leader. No matter how one approaches the disaster
of cooperatives in Tunisia, the fault appears to lie deeper in the political
system, in the pattern of influence as opposed to the pattern of authority.
If the cooperative venture was ill advised, how does one explain that
it received unreserved support from the elite for nearly 10 years?
If the cooperative adventure was a sound one in concept and planning,
then how could it become so seriously dislocated at lower levels in
the political system before adjustments were made? The answer
seems to be that the dimensions of the project, much like those of
a number of such projects underway in a number of developing coun
tries, exceeded the capacity of the national political system, and did
so in a number of ways.

The overall development under an energetic minister, coupled
with not uncommon setbacks, established a variety of new links
between the authority of government and the influence exercised by
new organizations and newly mobilized citizens. In this respect, it
is worth noting that Tunisia is probably a leading example of S.
Huntingdon's model for stable development, which is essentially based
on the proliferation of organizational activity tied to a benevolent
government.35 Tunisia manifests the inadequacy of this model because
authority continued to be concentrated even as organizations sprung
up with more diverse leadership, more specialized goals, and more
complex relations with other groups. Ben Salah no doubt had his own
political motives, but he was also a product of a political system
based on explicitly linking all new activity to the authority of the
central government. Despite the polemics of his trial, which nearly
backfired to reveal the inadequacies of the national system, he was
a victim of a system that failed to sense important changes in Tunisia,
however effective it might be in making decisions.

The dislocations at the national level in Tunisia can be assessed
in terms of the structural dimensions noted above. The dedication to
national planning and especially income redistribution and employment
made the structure of rewards and benefits a national problem. This
is almost unavoidable in the highly centralized planning machinery
of most developing countries, where in embarking on a massive
development scheme, agricultural or industrial, the authoritative
structure of government takes on substantial obligations and
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establishes economic goals known to all citizens. In Tunisia, despite
the sacrifices made by those who could demand larger salaries and
more benefits, the agricultural co-ops never arrived at a point where
they had influence over the structure of rewards. The goal was to
provide a minimum annual income of 50 dinars per Tunisian, but this
goal could be no more than unrealistic political rhetoric. Hence, when
the government finally recognized that the anticipated changes in the
rewards structure were unobtainable, the political system had no
reserve of power in a grassroots political structure to make the
failure understandable and acceptable. Authority promised more,
but on condition that authority increase in both absolute and relative
terms.

The effect on scale can also be seen in the organizational
dimension of the program. The government had little difficulty in
creating new agencies, building new headquarters, and allocating
authority to officials closely tied to Tunis in the various provincial
centers. In addition, the party organization was quickly and effectively
mobilized to support national goals, and th€:: custom of overlapping
party and administrative offices extended to new activities. But
these organizational achievements were national in a limited sense.
They were directed at national goals, but they were not able to trans
form these goals into reality, either for groups outside government
or citizens outside the structure of authority. The structure of
authority expanded much more rapidly than the structure of influence.
The failure to devise integrating organizations and links meant that,
in time, the new organizations had no alternative but to challenge the
centralized hierarchy of authoritative organizations. This seems to
be precisely what the co-ops were threatening to do in their prepara
tions for a national party congress and in provincial development
committees. In other words, the more concentrated the authority,
and the longer this concentration persists into a complex developmental
effort, the more acute becomes the conflict.

The same conclusion can be reached reviewing the participatory
structure. As noted above, Tunisian citizens were remarkably well
along the path toward general mobilization and psychological con
version to a national system, which is a major structural obstacle
for a number of less developed countries. Tunisia's advantage in
this regard makes it an even more instructive illustration. The
decisional framework of the cooperatives, though in principle extend
ing to the co-op members, never effectively involved them. The farm
workers in the northern regions still worked very much as day
laborers, and the small farm owners in other regions deeply resented
the imposition of co-ops. But the elite's demands for predictability
and control made delegation of authority difficult. Voluntary recogni
tion of disparate contenders for power in a single party system even
tually jeopardizes the rationale of the system itself.
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If massive changes in a country's national political system are
inherent in such new developments as the Green Revolution, how can
one detect the effort to reconstruct, rather than simply expand, the
political system? A number of suggestions have already been made
to improve our investigation of the failure to adjust authority to
influence. Perhaps the most useful suggestions have been made by
Eisenstadt. Some years ago he challenged the notion that structural
differentiation and organizational proliferation are, in themselves,
evidence of a SOCiety's capacity to institutionalize change. He said
that the "attainment of a certain level of 'social mobilization' and
of structural differentiation constitutes a necessary condition of
modernization, but development of these processes does not constitute
a sufficient condition of modernization, in the sense of creating an
institutional framework capable of continuous absorption of change. "36
The problems that Eisenstadt sees recurring in society involve the
"precontractual" conditions of society, which are as readily challenged
in the American ghetto and Northern Ireland as they are in East
Pakistan and Nigeria.

In Eisenstadt's view, stratification in a society capable of absorb
ing continuous change will display four characteristics. There will be
"mutual opennesA" among various elites and social groups; an inter
changeability of elite tasks; a readiness of traditional elites to accept
new subgroups; and a flexible status system. The experience of several
of the so-called late modernizers, such as Turkey and Japan, reveals
fairly good evidence that these conditions were not met and, in turn,
political institutions in these countries were eroded or collapsed
under subsequent strains. Similar questions have been raised about
several Latin American countries.37 For a few countries there have
been detailed studi.j8 indicating that as the society has become more
prosperous and more highly differentiated the elite has tended to close
ranks and recruit less widely in the society.38 The history of Tunisia
suggests that this has also been the case in that country, where elite
positions are reserved for those who are carefully tested in the upper
party ranks.

The argument is essentially that increasing the numbers of
leaders and experts, or even widening the range of tasks they perform,
does not provide the political system with the capacity to absorb such
massive changes as those suggested by the Green Revolution. Political
systems must deal not only with questions about specific institutions,
which Tunisia and ~ number of relatively well endowed developing
countries have done; there are also recurring problems about inter
institutional relationships and changing requirements for the effective
use of leadership and expertise. These kinds of problems involve
what Eisenstadt has called the "pre-contractual" conditions of the
system and the redefinition of the most rudimentary symbols of the
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nation. The closed status system and less flexible elite represent
the attempt to reproduce the existing authority- influence relationship
in a number of new institutions, and in general to resist increases
in the sphere of influence beyond the authority of government.

Authority is, if one prefers, one of those social relationships
for which empirical justification is impossible once a society moves
beyond the simple use of coercion or terror, which this writer would
not consider a working polity. Political relationships are basically
reciprocal relationships. The preoccupation with taxonomies in
macro political theory has nO doubt contributed to the view that changes
in types of politics can be satisfactorily explained by enlarging the
number of participants, multiplying group activity, generating more
influence for lower strata, and selecting leaders somewhat differently
without allowing for the redefinition of authority itself. Must of the
aggregate views of political development make such assumptions, as
does HWltingdon's view of organizational proliferation. The lipear
notion behind most classifications of political systems has, in this
writer's opinion, been most effectively repUdiated by Nadel and Nettl. 39
In very different ways each challenges the notion that the exercise of
power in society can be understood without taking into account the
problem of redefining the justWcation of power itself as institutions
and individuals change. Nadel is most interested in a very abstract
model of political interaction, making a logical argument for the
necessity of reciprocity in politics, and certain other areas of human
interaction where values, taste, and confidence are essential for a
continuing relationship to exist. Nett! argues that social mobilization
in society can be considered independently from social differentiation,
also implicitly rejecting the linear concept of political development.

The technological and scientific transformation of societies
does not appear to have a very direct bearing on the justice, loyalty,
or enthusiasm generated for countries, industrial or agricultural.
The most elusive ingredient, what Geertz has called a "civic sense, "40
comes from an acceptance by elites and citizens alike that reciprocity
is possible, that the leader of one day may be the follower of tomorrow,
that the superior in one situation may be the subordinate in another.
The proliferation of influence in society in this form rapidly extends
beyond the control of any centralized pattern of authority and may
correctly be considered the cultural and historical foundation without
which any authority may be reduced to coercion and manipulation.
Power can remain a zero-sum game over remarkable ranges of
social differentiation and economic p!'ogress. The changing relation-
ship of authority in influence reflects the degree in which a political
system is indeed a polity, and, more important, whether that polity
has a sense of civility.
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J. P. Bhattacharjee

INTRODUCTION

For nearly two decades, practitioners and analysts, chroniclers
and philosophers of economic development have concerned themselves,
often with faith and occasionally with despair, with ways and means
of modernizing agriculture and its traditional social setting in the
developing countries. Over the last four years, evidence of such a
transformation actually taking place has been accumulating, particu
larly in a number of Asian countries, and has added a rww dimension
to the development drama and its perspective. Assessment of this
achievement, analysis of problems-current and incipient, and re
evaluation of future prospects have been attracting serious world-
wide attention and provide the background to this review of the social
impact of modernizing agriculture against the changing food, population,
and employment situation in the developing countries.

Parts I and II provide a historical-panoramic overview of the
food and population equations and then move on to consider changing
parameters with respect to technical progress in agriculture, effective
demand for food, fertility and famil~( formation, and population growth
in its impact on rural-urban migration and distribution. Discussions
of these topics serve to highlight the challenges on the food, population,
and employment fronts that the developing countries will increasingly
face and have to seriously grapple with in the coming decades.

It is against this perspective upon which Part ill expands to
explore the emerging problems and dilemmas that bear on equity in
income distribution, stability in politics and governments, social
change, spatial growth and scale of urban organization, industrialization
and employment, and the impact on trade.

This concluding chapter is woven around the same themes, but
it does not strictly follow the same sequence. The first topic to be
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covered is agricultural progress and modernization, its present state
and future prospects; the technological possibilities of production
increase furnish the framework of comparison with food needs as
determined by population growth, nutrition requirements, and effective
demand. Relevant in this context are the developments in the inter
national commodity trade situation and likely changes in external
demand for agricultural products. Interrelated with effective demand
are the factors of income and employment, rural as well as urban,
agricultural as well as industrial, and these lead to various issues in
differential population increase, rural-urban migration, urban and
industrial growth. The prospect of a slowdown in population growth
through changes in attitudes toward, or determinants of, family
formation and fertility completes the futuristic aspects of the theme.
The other aspects largely concern the economic, social, and political
impact of the recent technical progress in agriculture. In many cases
these are still incipient, but enough evidence is already available and
has been analysed in the relevant chapters. These are discussed
under the heads of economic impact and income distribution, economic
and social institutions, and politics and government.

AGRICULTURAL MODERNIZATION

The Green Revolution has colored most of the thinking on, and
approach to, agricultural modernization, the necessary (but not
sufficient) stimulus that can be identified with a technological break
through of a type that is amenable to widespread use in tropical and
subtropical countries, is neutral to scale of farming, and economically
attractive even under conditions of traditional high-density farming.
Such progress has come about through biological improvements in the
approach to plant breeding which has opened up enormous possibilities
for increasing the production of wheat, rice, and other cereals through
greater efficiency in the transformation of water, fertilizers, and
chemicals by these plants. But such progress does not stop there; it
goes forward to create favorable conditions for multiple cropping,
increased irrigation facilities, larger fertilizers and chemical inputs,
introduction of a chain of mechanization, improved facilities for drying,
storage and processing of crops, etc. All these call for a much larger
flow of investment capital and production credit, strengthening of
research and extension services, seed multiplication and processing,
improved marketing arrangements for production requisites as well
as products, stable prices and incentives, and the necessary institu
tional support for all these. It is this total process that is generally
equated with agricultural modernization.
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Since technical change is a crucial element in the nucleus of
modernization, its present state and future scope received a great
deal of ttention in this book. Dr. Chandler has discussed this with
particr 1 1r reference to rice, wheat, and other cereals and described
the res, arch work, currently under way at the International Rice
Resear~;' Institute and other places, on technical improvements in
cereal and grain legume crops.

Genetic manipulation possibilities have made considerable
advances, and plant breeding work has progressed considerably from
the earlier empiricist approach. Physiological investigations have
led to a better understanding of the morphology of plants and their
performance under dwarf stands. Progress in breeding high-yielding
varieties of rice and wheat has been spectacular so far, and some of
the earlier bugs like susceptibility to blights and blasts, inferior taste,
and milling quality have been nearly conquered. The risk of pests and
diseases still remains and calls for world-wide vigilance and continual
breed improvement work, which could and should more appropriately
be undertaken in different countries. New frontiers promising of a
breakthrough include rice varieties resistant to disease and insect
attacks, Wheat-rye crossbreeds, higher protein content in rice and
Wheat, higher-yielding varieties of other cereals, and high-yielding
dwarf fruit trees. But progress in these diverse fields will not be
equally rapid or large.

Most of the high-yielJing varieties of cereals so far released
have been bred for an optimum growing environment that includes
availability of irrigation water and its ~ontrolled application. Such
an environment can be found on only a part of the arable land in the
developing countries, and as such, the technology currently available
for wheat and more partiCUlarly for rice cannot be universally applied.
D. K. Freebairn in Chapter 6 estimates that not more than 20 percent
of all the production regions for rice and wheat can benefit from this
in the intermediate term. While at best half of this potential area has
so far been covered, the limit will soon be reached. Hence, plant
breeding work for less than optimal environment, such as rice under
rainfed conditions (80 percent of the rice area) and wheat under dry
farming conditions needs to be given the greatest of attention. The
questions that still remain unresolved in this context relate to specifi
cations for sub-optimal, reasonable environments for different regions
and selection of agricultural crops for priority attention (they need
not be only foodgrains). Indirectly related to this is another unresolved
question, namely, what constitutes an optimum irrigation system for
the humid tropics.

In spite of many unresolved problems the outlook for the future
is bright, for at least three reasons. First, the breakthrough in wheat
and rice is not fanciful but an established fact. It has caught on among
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the farmers in Mexico, India, Pakistan, and the Philippines, because
the new varieties not only give much higher yields and net returns
with increased application of fertilizers and other inputs but also-and
this is important-fare better than local varieties with low or nil
doses of fertilizers. The Philippine farmers have shown that the new
technology can be applied equally well on small farms and is therefore
scale-neutral, besides being labor intensive. In short, the Green
Revolution is a success story that is here to stay, as the statistics
indicate. For wheat, the high-yielding varieties ~.ccount for 95 percent
of the area under this crop in Mexico, where it was first introduced
more than 20 years ago. In other developing countries the new wheat
and rice programs started only in 1965/66 but within five years, by
1969/70, had spread fast enough to cover 8.3, 38.2, and 45.5 percent
of the wheat areas in Turkey, India, and Pakistan, respectively, and
6.3, 9.4, 11.5, and 43.7 percent of the rice areRS in Pakistan, Indonesia,
India and Philippines, respectively (Dalrymple, USDA). It is true that
not all of these areas are enjoying optimum growth potential. There
are still problems of the "first generation" type, the most immediate
one of which is to maintain the tempo of the Green Revolution.

Second, the importance of research in agriculture, and its high
payoff, are now recognized nationally and internationally, more than
ever before. This recognition, it is hoped, will lead to allocation of
adequate resources for international, regional, and national research
efforts, as indeed the facts indicate. In the emerging framework,
research is likely to become less of an unknown and unpredictable
endeavor, exogenously determined by the predilections of individuals.
How far this will mean an ability to solve emerging problems and to
direct research to priority areas remains to be seen. Can likely
areas of breakthrough be foreseen and research programs be directed
at these with necessary resource support? If this becomes feasible,
two important elements, namely, uncertainty and discontinuity, can
be removed from the progress of technology in agriculture.

Third, the present pipeline of research indicates the likelihood
of a flow of results that will sustain continuing technological improve
ments in agricultural production over the next two to three decades.
The extension and adoption of new breakthroughs will call for sustained
efforts in a variety of fields by the developing and the developed
countries alike, as, indeed, is already being required for successful
furthering of the Green Revolution. What should not be lost sight of
is the need not only to improve research centers but also to go out to
the farmers and clarify ideas, promote policies, and help implement
concrete action programs that would strengthen the whole process of
agricultural modernization.
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While the Green Revolution has bolstered the confidence of
optimists who feel we now have the ability to solve the problems of
food supply, if not hunger, for a growing population, it is unlike ly to
have converted the pessimists of doom. For the time being less
alarmist, they still maintain that what this rapid progress has offered
us is a temporary respite, a breathing space lasting perhaps a decade
or at best two, after which yield increases will t.aper off and output
levels will reach a plateau. Meanwhile, population will continue to
grow at a rate that, during the seventies, will increase from slightly
below 2.5 percent per year to at least 2.6 percent in the developing
world but will marginally decrease to 1 percent or less in the developed
world. By 1980, the population of the developing countries will con
stitute more than three fourths of the world population as compared
to roughly two thirds at present. The hard-core neo-Malthusians
believe population growth will overtake food production inci'eases in
the developing world even before the end of the decade; they doubt
that increases in food and agricultural production could be sustained
for any long period at an average annual rate exceeding the population
growth rate and certainly not at a rate of 4 percent, which is the
target for the U.N. Development Decade of the Seventies.

Another way to tackle such persistent undercurrents of neo
Malthusianism is to refer back to history for deriving lessons. In
Chapter 1, Pole nan attempts precisely this and concludes optimis
tically. He takes a broad sweep of history to provide the perspective
for an examination of recent controversies based on various estimates.
He points out that throughout human history there had been periods
characterized by bursts of population growth but that these had tapered
off long before food requirements reached the physical limits of
production. Factors other than food have played an equal if not more
important role in bringing about a slowing down of population growth.
There is no reason to believe that the present phase will be any
different and continue indefinitely on an explosive growth curve. The
earth I s carrying capacity does, of course, set limits, but these are
not rigidly fixed and change with technological progress.

'The more immediate issues are less speculative and relate to
the world as we find it and in the way it can be developed in the near
future. The two important questions arise. How adequately and how
efficiently are the populations in different parts of the world and in
different countries feeding themselves, and in what ways could any
deficiences in these respects possibly be removed?

The critical issue that determines how hunger and malnourish
ment can be alleviated depends on whether the level and composition
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of the commodities indicated by effective demand will match those
needed to meet the "requirements." It is only when effective demand
and requirements are more or less identical that the problem of re
moving hunger and malnutrition becomes essentially one of production
to match demand; otherwise open and hidden hunger will persist even
when adequate supplies. become available. It happens that most of the
foodgrains consumed in the developing countries do not go through
exchange via the market channels; and low income population groups
do not have the necessary wherewithal (income) to satisfy their
"requirements." Hence what appears more important in the scale of
priority for action programs is not how best to promote nutrition
education and changes in food preferences in people regardless of
whether they can or cannot afford to have better diets, but what could
be done to bring about improvements in the intake of nutrients of those
who are either in the subsistence sector or cannot afford to buy from
the market. Since possibilities of supplementing diets through con
cessional or subsidized feeding can at best be extended to vulnerable
groups and in a limited way (e.g., childr-en and expectant or nursing
mothers), raising the level of income or output of the poorer sections
of the population is a priille condition for the removal of hunger, if
not of malnourishment. In short, the central problem is one of
increasing production and employment much more than influencing
consumption patterns and preferences.

The Green Revolution can help in this direction if, first, it enables
small farmers and poor peasants to increase their output to a point
where they can afford to increase domestic consumption; second, if
it leads to a general increase in the real wages of working classes
and other low income groups; and third, if it leads at the national
level to a situation of near self-sufficiency, if not of surplus, so as to
extend possibilities of diversification in the direction of protein foods
of livestock origin (milk and meat) and also to enable governments to
undertake programs of supplementary feeding. While it is significant
that the Green Revolution has so far made striking progress in those
few countries that have had persistently heavy food deficits with
historically increasing reliance on food imports (India, Pakistan, the
Philippines, and Indonesia), it is still to be seen whether it will pro
gress to the degree of development stated above. Evidence so fa:: has
not been particularly encouraging.

INTERNATIONAL TRADE AND
EXTERNAL DEMAND

The total effective demand for food and agricultural products
in the developing countries includes, in addition to domestic dem~.nd,
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external demand met through exports. In situations of deficit in dom
estic production, imports help equate supplies with effective demand.
Agricultural products account for about 40 per cent of the total export
trade of these countries, a much higher proportion if the few oil
exporting countries :.l.re excluded. The developing countries' foreign
exchange earnings from export trade are at least four times as much
as from the net flow of official development assistance and private
investment (excluding suppliers' credits); and though a smaller
proportion of the former goes into development financing, nevertheless
their trade prospects and performance crucially determine the growth
of income, employment, and general economic development. Again,
in view of the large share of food and agricultural products in this
trade, the likely impact of the Green Revolution on this trade is
already causing some concern in certain quarters.

Chapter 9 is a taxonomic attempt to analyze some key issues
in development strategy, such as export drive or import substitution,
and to forecast the likely impact of the Green Revolution on the agri
cultural trade and earnings of the developing countries. He has not
confined his analysis only to agricultural exports; he nJ.S also covered
manufactured products and the total export trade of the less developed
countries (LDCs). This chapter focuses on, and provides valuable
insights into, a number of key issues in economic development policy
and strategy bearing on international trade.

Sisler ' s main concel'n is to find a logical and effective approach
to developmental trade strategy and to examine its consistency with
international trade theory-whether in the classical tradition of
comparative advantage or in its latest formulation incorporating a
whole host of variables such as natural resources, technology and
skills, social capital, and organization. With this objective, he
analyzes the recent record of export trade in the less developed
countries with respect to commodity composition and share as well
as growth rates. His conclusion on export strategy is that "for every
country the route and blueprint will be different, and comparative
advantage will provide only vague signposts. II This reads almost like
an obituary of the comparative advantage theory as far as its relevance
to trade and economic development are concerned; and one feels like
being left without a steering mechanism in a world of empiricism.

But Sisler is only voicing the frustration that many analysts of
international trade have been feeling in recent years over the re
surgence of protectionism and other impediments to the flow of trade.
With trade among the developed countries accounting for the bulk of
world trade, and growing faster than trade betwepn them and the
developing countries; with the emergence of large trading blocs based
on common market or free trade associations; and with the gradual
breakdown of the colonial system, the world does not now have any
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generally accepted system of exchange based on specialization in
production. The situation is growing worse, in part because of a
growing attitude of neo-mercantilism, which encourages the suspicion
that the objective of trade in many developed countries is not merely
to secure economic gains and make dynamic adjustments in their
economic structures but to extend and strengthen power. This makes
the trade position and prospects of the LDCs very vulnerable, especially
in respect of their attempt to build up a diversified production structure
as a base for economic development.

The immediate effect of the Green Revolution on trade, accord
ingly, would be disruption of the commercial exports of wheat and
rice. Recent statistics show that LDCs generally absorb over half of
the world's commercial wheat exports and nearly three fourths of the
rice export. It is in rice exports that the LDCs have a large share
and their foreign exchange earnings are already falling because of the
sharp fall in prices as a consequence of the recent slackening of
demand. Sisler also warns of the likelihood of a sharp fall in the
quantum of rice trade in the next few years. As regards wheat, the
present state of international trade is chaotic and no improvement
can be foreseen in the near future. It will certainly be some years
before international trade in grains settles down to a new pattern.
Meanwhile, questions will be asked, and solutions sought, at the inter
national forums as to how loss of foreign exchange earnings from
reduced trade and prices should be shared among the exporting
countries. In the case of rice, for example, should Thailand and
Burma bear the brunt of this burden or should the United States and
.Japan?

As for oilseeds, fruits, and vegetables, for which there is a
buoyant world demand, there is as yet no new technology on the
horizon. The ability of the LDCs to capitalize on it will therefore
remain limited, and may even suffer because of further growth in
domestic demand following growth of incomes as a result of the Green
Revolution. For this reason there is a strong case for putting a high
priority on oilseeds and sorghums in the international agricultural
research program just getting under way.

In the food importing countries benefiting economically from the
Green Revolution, the upsurge in production is adding I:ignificantly to
marketable surplus and rural income and is thereby increasing domes
tic demand for milk, fruits, fish, and meat as well as for consumer
goods of industrial origin. The new technology requiring industrial
support is, in turn, ext~nding the domestic base for expansion of
consumer goods industries. This situation can have a significant
influence on the ability of countries endowed with resources and skill
to diversify their agricultural production structurn, on the one hand,
and, on the other, to accelerate exports of labor-intensive industrial
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products. The main prerequisites for such a development are the
following: the attainment of a state of self-sufficiency, if not surplus,
in basic foodgrains; the maintenance of stability in the prices of food
and feed grains, preferably at levels lower than at present; the enforce
ment of a realistic wage and income policy; and the development of
entrepreneurial talent for industrial and export expansion and for
mobilization of necessary financial resources. This looks like a long
list of limiting factors. Yet Taiwan has achieved this transformation;
and Hongkong, Singapore, and South Korea have shown that a well
planned strategy of growth can work despite a heavy food import bill,
as Sisler has pointed out. Given these successes the prospect for
countries like India a.ppears bright. But will the advanced countries
follow domestic policies that will permit, even if not encourage, such
international adjustments in trade? So far, they have not shown much
inclination to adopt such adjustment policie.,; even in the inefficient
segments of their agriculture, let alone in relevant parts of their
industrial structure.

GROWTH AND DISTRIBUTION OF POPULA'IION AND
FERTILJTY PATTERNS

The historical context of population growth· has been referred to
by Poleman, Robinson, and Marden in Chapters 1, 4, and 5, respectively.
The frame of reference is the model of the "Western demographic
transition," which showed itself in now-developed countries in the
gradual slowing down of the population growth rate between 1900 and
1950, after nearly 150 years of high growth and fertility. The central
question is whether LDCs, which recorded hardly any population
increase between 1750 and 1900, but now projected by many authorities
to account for over 80 percent of ~~e wor"d population growth in the
coming decades, will go through the same demographic history. In
other words, can nations be divided into different demographic phases
correlated with stages of economic development on the basis of
declining death rates, declining birth rates, and a balance between
the two? Is there anything like a natural law that states that popula
tions in developing countries go through a cycle from low to high to
low population growth throughout the course of economic and social
development, or does the actual cycle of popuiation growth and its
duration depend on a complex of economic .• social, and other factors
that are the resultant of a number of developments at the family level?
Many scholars, while generally believing that the growth rate in LDCs
will eventually slow down, as has happened in Taiwan and Japan, are
nevertheless agreed that certain elements of Western historical
experience no longer apply to developing countries in the modern world.
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During the period of industrial and economic development, the Western
world experienced a high fertility rate along with a high mortality rate;
but this combination no longer obtains. Also, because of a much
higher mortality rate in the urban centers, urban growth in the now
developed world was very largely sustained by migration from rural
areas, and industrial growth had to face labor force constraints. The
LDCs, however, face an opposite situation. Moreover, at the begilming
of the Industrial Revolution there was an outlet for any surplus popu
lation in the New World and Oceania, whereas LDes face no such
prospect.

Given inadequate knowledge and even more inadequate resources,
what would be an appropriate strategy for population limitation in
family planning programs in LDCs? Concentration of efforts in areas
and population groups showing some prospect of quick success is
clearly indicated, yet it is important that administrative, clinical
and public health facilities are not to be overstretched. The contents
of such a program should include education in home and family care
and provide for a variety of methods from which each family can
choose the ones it likes. 'The urban population should be the first
target, and, depending on resources, the program should extend to
rural areas with concentration on the market-oriented farmers. With
this strategy, urban fertility is likely to decline faster than rural
fertility and the pattern of the Western demographic transition could
come about in a modified form.

A Iiote of caution neeJs to be sounded here against tlxpecting too
much too soon from even the most intensive family planning measures.
It is true that a large fertility reduction has been achieved in Japan
within the period of a generation: but then Japan's is a highly indus
trialized and urban society and the principal method used, abm:tion,
has not yet been legalized in most countries. Taiwan is a small island
with special demographic and social features where it is easier tc:
achieve results than in a country of India I s size and diversity. One
must take seriously Marden I s warning against the misguided and
faddist advocacy of a policy of a zero rate of population growth. A
stationary population will tend to ha\'e a rectangular age structure
and such a composition will not be conducive to forces of social
dynamism and change. But even if one assumed for the sake of argu
ment the desirability of a policy of no births for the next fifteen years
(declining population), there would still be a serious employment
problem over this period, caused by a fast-growing labor force. This
points to th3 need for further exam lnation of urban growth an.d its
interrelationship with rural development and its implications for
employml.::nt.

In his aualysis of urbanizatiorl Marden advocates an examination
of the entir.e system of settlement which is influenced by urbanization
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in the demographic sense-social structure, industrialization, tech
nological change, and social-psychological changes underlying the
process of modernization. Out of these interactions emerges the social
phenomenon of urbanism. This is the approach he has adopted in his
discussion of the relationships between population distribution and
the Green Revolution. In the main, he poses a number of issues with
a view to provoking discussion. Be suggests that the Green Revolution
has a built-in potential for considerable rural··urban mig'ration, but
that there is no way to estimate its volume. Yet it is certainly possible
to postulate assumptions and conditions under which the demand for
labor in agriculture will increase and the push factor from rural areas
will be weakened to that extent. He is certainly right in stating that
these interrelationships are "complex and require careful under
standing." Marden also discusses the increased need for transportation,
marketing, and infrastructure development in cities following the
growth of production and trade in agriculture. In this connection, he
makes a valid point in emphasizing, on the basis of the Bolivian
experience, that developmlJnt of intermediate market channels and
organizations can prOVide an effective absorption point for rural
migrants on their way to the large cities. This has an important
implication for the planning of urban strategy in developing countries.
The development of small towns acting as focal points for location of
intermediate markets and small industries is likely to be more
economical and effective from the standpoint of creating employment
and absorbing migration than measures directed at large or primate
cities.

URBANIZATION, INDUSTRIALIZATION, AND
UNEMPLOYMENT

M. P. Todaro's discussion of unemployment and rural-urban
migration and his analyses of their effects on different aspects of
industrial growth and rural development strategies represent an
economist I s approach to one of the gravest crises building up in the
developing countries-the widening gap between the expansion of
employment opportunities (demand side in employment) and the
accelerating growth of the labor force (supply side). Although his
discussion of this problem centers on Africa, it points to a problem
that is global in scope. Underlying his formulation of the urban
unemployment problem are a number of assumptions relating to the
demand and the supply sides. The urbar. labor supply depends on
many demographic and socio-economic factors. Of these the contri
butions of natural increase and migration to urban areas and the
relative importance of the pull and push factors in the migration flow
deserve further discussion.
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Todaro is concerned about lithe extraordinary growth of urban
centers resulting from an accelerated influx of unskilled rural workers
in the expectation of finding high paying employment opportunities."
Such a statement gives the impression that migration is being set up as
the villain of the piece in urban growth. But is it the only villain and
how strong is it? What are the wellsprings of urban growth? These
are typical of the questions raised by many participants in the Work
shop and they were not fully resolved. Reference has already been
made to Marden I s reservations on the role of migration in the growth
of cities and also to the inadequacy of data on the flow and nature of
internal migration in developing countries. The indirect light thrown
by available data on urban growth shows a mixed picture. Thus during
1940-1960, while total and urban populations in LDCs grew at annual
rates of 1.6 and 4.1 percent, respectively, the population in cities with
500,000 people and above grew at a rate of 6.8 peL'cent and in 1960
accounted for 32 percent of the total urban population. The growth
rate for cities with 2.5 million and above was even higher, 9.6 percent,
but this population accounted for about 10.7 percent of the urban
population. The U.N. estimates for 1960-80 assume a sJowing down
of the growth rates for agglomerated population without Q.ny decrease
in that for total urban population. The relatively high growth rate of
big city populations cannot be explained by natural increase, even on
assumptions of very high fertility. On a rough guess, one can say
that migration contributed to not less than half of the growth rate of
the big cities and no doubt even more to that of the metropolitan
connurbations. The few facts quoted by Todaro indicate that migration
has been relatively more important in the growth of urbanization in
Africa than in other regions. However, what is not known is what
proportion of the migration flows to the big cities llnd connurbations
comes straight from the rural areas, what proportion from small
towns, and what is the extent of the reverse flow back to rural areas.
Finally, the bulk of the urban population continues to live in towns
with less than 500,000 people and grows largely through natural
increase.

It appears to this observer that much of the argument about the
extent of migration's contribution to urban growth is of a hair.··splitting
nature. Since Professor Todaro's principal concern is with employ
ment and unemployment and not the whole host of urban problems, it
should be pointed out in all fairness that the contribution of migration
to the growth of the urban labor force must be much higher in relative
or proportional terms than to the urban population. This will be the
case not only when migrants move alone in search of employment and
immediately enter the labor force (supply), but also when they move
with their family. Their participation rate in the labor force i8 also
likely to be higher than of the resident population. Statistics are not
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available on this point and estimates of the growth rate of the labor
force, which indicate a rise in the seventies from around 1.7 percent
to 2.3 percent per year, do not bring this out. However, all available
information points toward a labor force explosion in the seventies,
eighties, and later when the population boom that has been continuing
since the fifties shows itself in the age structure above 1:; years.

Migration is a complex process and Todaro recognizes the
importance of many non-economic factors along with economic ones
in shaping this process. Among these he picks up what he believes
"to be the single most important factor in the migration decision
making process, namely, the urban-rural income differential and i.ts
effect on the formation of income expectations on the part of potential
migrants." He also recognizes the relevance of other factors such as
the nature of extended family relationships, primary group contacts
in urban areas, level of education, history of movements in the family,
etc.; but these are not included in the analysis which, by his own
cb-1ice, is limited to economic variables. Under the circumstances,
his approach can justly be criticized if it could be shown that in many
situations and in an appreciable number of cases the decision to
migrate out is forced by push factors, which he apparently recognizes
but fails to take fully into account. Outmoded agrarian systems,
exploitation, political violence, droughts, premature mechanization,
etc. are typical examples of push factors. In the African context,
there is no intermediate absorption point between tribal society and
large towns or cities, and a slow-grOWing agriculture with a fast
growing rural population is bound to throw out a large stream of
people. Apart from stagnant agriculture, the migration push given by
political violence and insecurity has not probably been given its due
importance. The alarming growth of the Calcutta metropolitan complex
has been due very largely to the influx of displaced persons from East
Pakistan (now Bengladesh) through the fifties and the sixties and
nobody knows what will be the impact on its size as a result of the
recent civil war. Nor is this a special feature of Calcutta; there are
many other cities in India and elsewhere in the world where the influx
of displaced persons has contributed significantly to their growth.

The point is that where the push factors ara decisive in throwing
out people from the rural areas the migration process may be said to
have already started and the pull factors such ?S expectation of higher
incomes and probability of getting jobs are relevant, perhaps, in
decisions on where to go, as between small towns and large metro
politan areas. According to available eVidence, the bulle of the flow
moves to the latter and aggravates the unemployment situation. In
regard to the latter aspect of the decision process, as well as in
situations where the pull factor is dominant, Todaro's model is neat
and provides useful conclusions. He shows that the urban unemployment
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level will increase if the elasticity of urban labor supply with respect
to the expected urban-rural income differential is greater than the
product of this differential as a proportion of urban wage and the
unemployment rate. The implications of this model are that policies
and· programs aimed at increasing urhan labor demand are not likely
to be effective in reducing urban unemployment unless there is a
simultaneous narrowing down of the expected urban-rural income
differential through either a rtse in rural incomes or a slower growth
in urban wages or both. Another implication is that the shadow price
of urban labor tends to be overestimated, and that of rural labor to
the urban sector underestimated, because the migration factor is
seldom, if ever, taken into account. The most revealing insight provided
by the model is that the urban unemployment problem cannot be
equated with the problem of employment growth only.

Professor Todaro I s critique of the industrial and rural develop
ment policies followed by developing countries and their impact on
employment generation found sympathetic support among the WO:i."kshop
participants. The disappointing growth of employment opportunities
in the industrial sector (during 1955-65, the estimated annual growth
rate for LDes was 4 percent for employment against 7.4 percent for
output) has been the result of many factors-rapid rises in urban
wages, often under pressure from labor unions; high civil service
salary scales; the pricing of capital goods below levels indicated by
the opportunity cost of capital; overvalued exchange rates; the choice
of capital-intensive techniques, often promoted by aid donors, etc.
Policy decisions in these respects had to contend with numerous
political compulsions; and the postwar economic recovery of Europe
and Japan, along with relevant lessons from the Russian experience,
provided models for emulation.

However, the economist cannot be absolved from all responsi
bility. After all, his basic argument has all along emphasized capital
accumulation through investment as the main engine of economic
growth. Inherent in this argument is a bias in favor of capital goods
industries and the choice of the latest capital-intensive techniques to
modernize plants and processes. Given the factor price distortions,
such a strategy tends to result in a misallocation of scarce resources
among industries and agriculture from the viewpoint of employment.
Agriculture, from small farms to agro-industries, has tended to
receive, until recently, a relatively lower order of priority than
industry with the result that newly-established capital goods industries
have not beenfible to find a diversified economic structure to fit into.
With a Umiteddomestic market, restrained consumption, and a slow
growing food sector, it is only a fast-growing export sector that can
provide the means of economic expansion and a broadening of the
structure. Yet in the strategy of most developing countries the
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overwhelming emphasis has not been on this but on import substitution
and protection of a limited domestic market. Pushed far, this approach
would tend to lower industrial efficiency, raise costs and prices, and
further distort factor prices and exchange rates. Thus the spiral be
comes vicious.

The way out is not easy, particularly if employment is given
high priority. The choice of technology for industrial growth will
need to have a labor-intensive bias and means for its implementation
will have to be worked out. This does not mean going back to the
traditional techniques but adopting improved ones that economize on
capital without detriment to cost efficiency. What chances are there
of finding them? The so-called "intermediate technology" is still
much more of a talking point than an engineering achievement on a
broad front. Since costs will need to be kept at competitive lev~ls,

price, wage, and income policies will require reformulation to bring
these in line with the opportunity costs of the factors. Does this make
political sense and sound realistic and feasible? The developing
countries are really in a dilemma, and the way out will have to be
found by them alone.

Some participants at the Workshop held the view that the Green
Revolution has fundamentally improved the development prospects of
countries like India. With a rapid increase in the supply of foodgrain,
the possibility of holding or even decreasing the food price line appears
brighter than before. With that happening, real wages (in food terms)
will rise without a corresponding increase in money wages. With
increasing incomes in the rural sector, the rural market for consumer
goods ca.n be expected to expand and provide the demar.d stimulus for
the growth of consumer goods industries. In this situation, labor
intensive techniques will be found economical and attractive in a wide
range of small- and medium-sized industries. With a large domestic
market as the base, these products will also be able to compete
effectively in export markets. Thus the possibility exists for another
success story based on a modified Taiwan model. So we come back
to the Green Revolution and the imperative need to help it on. Here
also we face the problem of choice of techniques, particularly in
respect to mechanization; unless such problems are carefully handled
there is likely to be an employment lag and a larger migration flow.

The magnitude of the employment problem (as distinct from the
unemployment problem) that the developing nations will have to face
during the Second Development Decade of the seventies has been
estimated by the U.N., the ILO and the FAO and indicates the gravity
of the situation. If all entrants to the labor force in LDCs during this
decade are to be provided with jobs, agricultural employment oppor
tunities will have to increase by about 20 percent, equal to about 89
million additional jobs, and non-R6ricultural employment should rise
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by 52 percent through the addition of about 119 million jobs over and
above the 1970 level. Programming for employment growth of this
order calls for refinements and revisions in the approach to planning.
Capital-output ratios and other simple parameters are innocent of
the employment content and income distribution effects. New para
meters and planning models linking, among other variables, output
with employment and capital requirements will have to be worked out
in a way that will enable employment to be assessed and optimized,
taking into account its contribution to production as well as its feed
back on output growth through the distribution effect. (The conventional
man-day approach to labor input appears too mechanical and simplistic
for employment analysis.) One thing is clear, namely, that employ
ment in the developing countries can no longer be left, except at great
peril, as the residue of development.

The above figures do not include jobs for those who were
unemployed at the beginning of the c.:ecade. The extent of urban
unemployment, according to figures given by Todaro, vary from 10
to 30 percent among different countries. The figures are already
high and it would be politically and economically dangerous to let
them go higher. Deserving of serious attention is his prescription
for combatting urban unemployment, namely, policies and programs
to "reduce the urban-rural income differential by concentrating on
raising farm and non/farm incomes in rural areas and holding the line
on the disproportionate growth of urban wage rates." This is similar
to the strategy for employment planning but has additional implications
and overtones for urban development, on which the sociologists at
the Workshop had more to say. Highly relevant in this context will be
programs for industrial dispersion from big cities echoing Marden I s
suggestion for encouraging the growth of small towns through the
development of agricultural marketing and processing facilities. The
economic and sociological analyses converge on this finding, in spite
of their different orientations.

THE IMPACT OF MODERNIZING AGRICULTURE

Everything discussed so far has not attempted any substantive
assessment and evaluation of the impact of modernizing agriculture.
There have been, of course, references to the latter, but the inter
relationships were analyzed briefly and mainly in hypothetical or
illustrative situations. Chapters by Professors Freebairn, Frankel,
and Ashford are different inasmuch as they present evaluations of the
economic, social, and political impact of agricultural modernization
on the basis of case studies of happenings in selected countries.
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ECONOMIC IMPACT
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Freebairn I S concern is with equity in development, and this
gives him the framework for evaluating the impact of the new tech
nology in agriculture on the distribution of gains among' different
groups of farmers and on inter-regional disparities in income. His
thesis is that because of its technical requirements and selectivity in
ecological adaptation, the technology has so far served b widen
disparities in income and wealth among socio-economic groups and
between the favored and other regions.

In support of his thesis, he marshals convincing evidence from
India, Pakistan, and the Philippines among the Green Revolution
countries and from Mexico, which has a history of three decades of
agricultural modernization. F~:ankel also provides evidence in her
paper in support of this thesis.

The main thrust of Freebairn I s paper is on the uneven adoption
of the new technology by different groups of farmers and the consequent
increase in the skewness of distribution of income and wealth. This
effect is not probably inherent in the nature of the technology itself
which, according to most students of agricultural modernization, is
indeed scale-neutral except to the extent of indivisibility of investment
in private irrigation. The main factors causing such distortions and
disparities are to be found in the structural rigidities in agriculture,
institutional inadequacies, and biases in the information networks.

The land tenure and tenancy system constitutes perhaps the
most intractable institutional constraint. Others, like credit and in-
put supplies, extension services, and marketing are linked to the
structure built around land holding. The large- and medium-sized
farmers and land owners were the early adopters of the new tech
nology. Their privileged positions in the information networks, their
contacts with research and extension services, and often their ascribed
role as "model farmers" or farm leaders have helped them get an
early start and have given them the opportunity to cash in, with a
larger output, on the initially very high prices of grains and the much
high('r prices of seeds. They have command over the financial re
sources, either owned or borrowed, necessary for investment in
tubewells for irrigation and for purchase of current inputs of seeds,
fertilizers, and pesticides. Increased profits allow them to buy tractors
and mechanize their farm operations, which action leads to a:. attempt
to enlarge farm size through eviction of tenants or purchase of land.
Such behavior is rational in economic terms and follows from the
model of capitalistic development spurred by cycles of innovation
and improvement. Indeed, many of these farmers believe that they
are serving the national interest as there is an immediate gain to the
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country in output, market supply, and foreign exchange. But new
socio-economic problems emerge to accentuate the old ones of
persistent poverty, skewed distribution of income, growing lack of
employment, social dnd political tensions.

Freebairn and Frankel have also discussed the effect of the
Green Revolution on agricultural labor, wages, and employment. It
is perhaps too early to evaluate this in the Asian context. Evidence
from India and the Philippines indicates that the new technology can
indeed be labor intensive and has, directly or indirectly, led to an
increase in rural wage rates, even in real terms. It is too early to
foresee how the future will unfold itself on the demand and supply
sides of labor. The supply side may be affected by a loosening of the
social relationships between landowners and tenants and day laborers,
which has led, according to Frankel's analysis, to increased out
migration in Pakistan. On the demand side, the increase in mechani
zation is posing new problems and uncertainties. Freebairn has
quoted a reduction in per acre labor requirements of the order of
20-30 percent as a result of tractorization of farm operations and
irrigation pumping. However, it is also clear that in the absence of
some mechanization the opportunities opened up for multiple cropping
cannot be met. The limited available data indicate an increase in the
overall labor requirement per year per unit of land, in spite of
reduction in that per crop. The resultant of the demand and supply
situation on wage rates cannot yet be clearly forecast. Multiple
cropping undoubtedly increases the demand for energy per acre which
is unlikely to be met on large farms from the available human and
animal power, particularly during critical periods and operations.
On the other hand, intensive multiple cropping reduces the economic
margin for farm size, and by prOViding more work on small farms
reduces under- and unemployment. At the macroeconomic level,
mechanization does raise questions of allocation of scarce domestic
and foreign exchange resources and the pricing of capital goods which,
as has been pointed out earlier, has tended to be below the opportunity
cost level and thus encourages unwarranted substitution of capital for
labor.

In considering the overall effect of employment, one has also
to take into account various new activities that accompany or follow
the new technology. These include seed multiplication and processing,
drying and storage of grains. milling, marketing, and transport. Also
important are small industries for fabricating implements and
machines. Most of these are essential for sustaining and furthering
the Green Revolution. The employment potential of these activities
and industries is likely to be substantial, as is also the investment
requirement. In areas where many of these have come up, the total
rural demand for labor has increased, along with wage rates. In this
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regard, a distinction between the impact on the wheat zones and that
on the rice zones was emphasized at the Workshop, since drying and
milling requirements for the two crops, as well as mechanization
possibilities, are different. Dr. Chandler has emphasized this in
drawing a distinction between the impact in the northern areas of
India and Pakistan and that in the Philippines.

Freebairn I s case study of agricultural modernization in Mexico
throws light on the actual effects of a strategy of capital-intensive
development in peripheral regions on other regions and on the economy
as a whole. He shows that while this strategy has enabled Mexican
agriculture to meet the requirements of urban centers and foreign
markets, this responsive and modern agriculture has required unduly
large allocation of investment yet has still not helped in transforming
traditional agriculture as practiced by the bulk of the nation I s small
farmers. He concludes by posing a question on the future pattern of
the agrarian economy in the developing countries. One cannot be very
definite in such speculations; but the current course of the Green
Revolution points towards a consolidation of the dual economy in
agriculture, at least for the time being. The forced urbanization model
seems too extreme and too unrealistic for the developing countries.

SOCIAL AND POLITICAL IMPACT

Frankel also discusses the polarization effect of the Green
Revolution. But this is only the starting point for her detailed micro
aI1alysis of the social and political consequences of the Green Revolu
tion as far as these can be observed in the Punjab of India and Pakistan.
To her, the increase in income disparities is "less serious in its
social implications than the (accompanying) final breakdown of the
traditional system of mutual obligations between landowners and the
landless." This breakdown removes the props that heretofore have
held together the traditional social structure and opens the door to
new systems of values and radical forms of political alignment. She
presents many details to explain how the traditional agrarian society
in this part of the world is grappling with rapid technological change.
Her arguments and inferences go beyond this region in their
applicability.

Frankel's analysis traces the interaction between the socio
economic behaviour stimulated by the new technology and the structure
of agrarian relationships in the traditional rural society. The
traditional structure is rigidly composed of status groups like castes,
and the relationships are based on the exchange of mutual, non..·
symmetrical benefits and services (the Yajmani system in India).
Tradition has accorded sanctity and values to the roles of different
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groups which are invariant and given legitimacy and stability to the
structure as a whole, in spite of economic inequality. Proportional
sharing of benefits in exchange for services is a cardinal rule of
agrarian relationship in such societies. The upper status groups have
a traditional responsibility for protecting the weaker elements, and
this is enjoined by the trusteeship principle. The Green Revolution
has struck at the fundamentals of these values and relationships by
introducing scientific and technological progress which is, by nature,
neutral to status and value systems. The result has been an erosion
of the legitimacy of the status groups, in particular of the landed
elites. The h'aditional norms of patron-client relationship of service
and reward have been weakened, if not destroyed.

The superimposition of market relationships on traditional
systems of exchange of benefits and services is the center of the
conflict. On the one side, the behavior of the large farmers in response
to the incentive for profitability opened up by the new technology has
taken exploitative forms such as attempts at evicting tenants, lowering
tenants· crop share, changing the codes about wages in kind to be
paid to laborers, and monetizing wages and rents, as far as possible
to the landowners· advantage; on the other side, the tenants and landless
laborers, in spite of some improvement in their output or wages,
have construed these as attempts by the landed elites to transgress
the norms of social relationship and have felt that they are no longer
obliged to accept the moral claim of the elites to positions of
authority.

The point particularly stressed by Frankel is that all this
disruption in social relations has taken place in spite of considerable
economic benefits to the country in the form of investments for water
development (tubewells) and a sharp growth in output, and even in
spite of improvement in material conditions and income in the dis
advantaged sections, however small these might be in relation to the
benefits derived by the elites. Perhaps what she implies is that
improvement in absolute terms in the economic condition of any dis
advantaged group gives no indication as to its attitudes. This disruption
of traditional social relations has, in its turn, affected politics through
the breakdown of vertical patterns of peasant mobilization and a
weakening of communal ties, which have increased the passion of
rhetoric in politics and provided a fertile ground for acceptance of
egalitarian values. Frankel has found supporting evidence for this in
the voting patterns in the last elections, held in December, 1970 and
February, 1971 in the two countries.

Frankel's analysis covers a wide ground, ranging from economic
through social to political, and has highlighted with great skill and
insight the profound nature of the changes sparked by the Green
Revolution. Doubts were expressed at the Workshop as to whether
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the developments in the Punjab region are not unique. Some argued
that the disruptive effects have been neither so noticeable nor so
strong in other parts of India and the Philippines. Doubts were also
expressed about the interpretation that Frankel has attached to
election promises and the inferences she has drawn regarding the
outcome of elections for different parties as indicating radical shifts
in voter attitudes and alignments. The type of disruption in social
relations that she has analyzed is more likely to influence elections
at the local level than at the national level. It will be interesting to
see to what extent results of future local elections bear out her thesis.
To balance her presentation, it should also be stated that social
disruption and political unrest can take place and has occurred even
in the absence of the Green Revolution. One has only to look at the
happenings in Bengladesh and in some other parts of India over the
last few years. Perhaps the most relevant question to ask is a
hypothetical one, namely whether the disruption sparked by the Green
Revolution is less unsettling to the nation than what might have
happened in its absence through the play of political forces.

Ashford discusses the stresses involved in structuring national
political systems to cope with rapid agricultural change and analyzes
developments in Tunisian politics and government from the point of
view of the macro theory of politics. He starts out with a disarming
frankness about the limitations of the macro theory of political systems
and warns us not to expect specific conclusions. His analysis is
woven around the way power is exercised in a governmental or other
institutional structure and makes use of the authority-influence
relationship in a centralization-decentralization spectrum. Rewards
and benefits, participation and support, and institutional organization
are evaluated within this framework in terms of their effects on the
distribution of power and concentration or decentralization of authority
vis-a.-vis influence.

Ashford's model or paradigm provides a useful framework for
understanding how a political system will absorb changes, but is not,
by his own admission, designed to answer questions about the viability
or breaking point of any system. His case study of Tunisia throws
light on the dangers inherent in excessive concentration of authority
and in neglecting to promote influence patterns outside of government,
but does not say when, where, or how the system became over-loaded.

By and large, an analysis of the political systems in developing
countries brings out certain weaknesses. Governments in many of
these countries have great authority over a very limited range of
activity and a relatively small proportion of the population. There is
very great authority over those who have entered national politics but
limited authority over the entire population. The Green Revolution
and agricultural modernization will lead to a dramatic increase of
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power within the national system, and it will be almost impossible to
compress this growth of power within the existing structures of
authority and influence. Thus governments in developing areas will
be subject to great strains and their viability will depend on the
willingness and ability of their leaders to perform surgery on the
system with a view to extending spheres of influence and restructuring
authority in government and administration.

Ashford's case study of Tunisia throws light on the difficulties
and uncertainties involved in restructur~ng a national political system.
The overall natlonal goals of development in Tunisia were commendable;
but there was difficulty in transforming these goals into action, either
for groups outside government or for citizens outside the authority
structure. The failure to devise integrating organizations and links
created a challenge to the centralized hierarchy vI authoritative
organizations, which goes to show that "the more concentrated the
authority and the longer this concentration persists into a complex
development effort, the more acute becomes the conflict." Hence,
the imperative need for restructuring in a political system. But the
question still remains as to how patterns of authority and influence in
a given traditiona~ system can be restructured and how to detect the
crisis points of concentration of power. As far as traditional societies
are concerned, the characteristics of "mutual openness" of groups,
interchangeability of tasks, and expansion of leadership groups are
contrary to the structure based on the invariant status system. A
restructuring of the political system would therefore require a prior
or simultaneous restructuring of the social system. The fundamental
issues thus relate to changes in social structure and relations, where
and how this can be promoted, and what would be the participating
role of government or parties. The answer does not seem easy.

The general argument can be put in simpler terms. The more
centralized the political system, the greater the chances of its
generating conditions for breakdown through further centralization of
authority, neglect of influence patterns, and propagation of "false
truths." The viability of the political order depends on its ability to
solve institutional problems and decentralize authority. But any
political system will always be under pressure from various interest
groups and there is evidence that the government can be made to react
to such pressure. For example, while the promotion of the Green
Revolution in India and a few other countries has been due to the
foresight and willingness of leaders in government and administration
to take the initiative as Dr. Chandler has pointed out, there has been
at the same time growing pressure from farmers, mainly elites, for
relaxation of administrative controls, decentralization of authority,
and extension of services. Such pressures have led to various insti
tutional innovations such as seed multiplication and distribution, supply
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of credit and inputs, price support and procurement arrangements,
and extension services. Such innovations have been useful and have
helped to spread new techniques, but have not gone far enough to meet
the needs of the poorer groups, Basically, however, such innovations
have been status-neutral.

The Workshop discussions of political systems and their suit
ability for agricultural modernization ended on many notes of query,
particularly regarding the role of other governments through aid and
assistance. It was pointed out that in their external aid and assistance
programs, donor governments have in the past tended to prefer
political systems with a centralized pattern. What have been the
consequences of such exogenous assistance? Since efforts towards
institutional innovation in any political system should be nursed and
supported, who should give such support and in what ways? Can any
government or agency providing aid and assistance detect crisis points
in the political system receiving aid and should it or should it not
ihtervene when such point has passed? Unfortunately political science
does not yet provide answers to such questions; it does not tell us how
to go from the general to the particular. What it does tell us is the
importance of knowing various social and political forces influencing
any political system; and such knowledge is more useful than any
derived from reliance on conventional wisdom.

CONCLUSIONS

From what has been presented~ it should be clear that a proper
understanding of the Green Revolution in all its aspects necessitates
a broad interdisciplinary approach if the problems growing out of the
revolution in agriculture are to be solved. A special feature of the
Workshop has been an attempt at methodological contributions-model
building, conceptual analysis, paradigms, and classificatory schemes.
These have cut across disciplinary boundaries and can, it is hoped,
be further extended and developed.

On agricultural modernization with specific reference to the
Green Revolution, there is nearly universal agreement that it is
rather early to foresee and evaluate its full eventual impact. But no
one doubts it speed and force, and everyone foresees its further
advance, in spite of the contLnuance of many "first generation" prob
lems. Collective opinion is one of optimism on the food front, mixed
with caution on the population front, and alarm on the employment/
unemployment situation. A similar mixed feeling applies to inter
actions on the economic, social, and political scenes. An area of
concern that runs across all these fields is the disturbance and dis
ruption that the new technology is causing to economic, social, and
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political institutions and values. Is this inevitable? Or are there ways
and means of achieving development without economic and social
polarization? Is it in the nature of the process that development is
generally unbalanced? This writer's view is that there is no need to
be apprehensive or alarmist just because some of the effects of the
Green Revolution happen to be unsettling. After all, human history
does not record major progress in agriculture or in other fields
wlaccompanied by serious stresses and strains in society. For those
who are involved in it these appear much bigger than they would from
a long view over time. These strains and dislocations are part of the
adjustment process that progress inevitably creates. It is within the
ability of human beings and their organizations to solve these problems
and bring about the structural changes that, in any case, societies will
have to go through.
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Cornell University
Workshop on

FOOD. POPULATION, AND EMPLOYMENT:
THE SOCIAL IMPACT OF MODERNIZING AGRICULTURE

2-4 June 1971

Wednesday Morning, 2 June

Chairman: Franklin Long
9:15 President Dale Corson: opening remarks

I - OVERVIEW
9: 30 1. "Food and Population in Historical Perspective;'

Thomas T. Poleman.
Discussant: Robert Morison

10: 30 Coffee
IT - PARAMETERS OF CHANGE FOR FOOD AND POPULATION

GROWTH
10:50 ~. "The Scope for Technical Progress in Agriculture,"

Robert F. Chandler.
Discussant: Gilbert Levine

Wednesday Mternoon, 2 Jun_~

Chairman: Keith Kennedy
2:00 '-s.-" Food Needs and Effective Demand for Food." Joseph

W. Willett.
Summary statement: Joseph W. Willett

3:1)0 Coffee
3.15 4. "Population Growth and Economic Development,"

Warren C. Robinwn.
Discussant: Paul Wozniak

4:15 Coffee
4:30 5. "Demographic Consequences of Differential Growth,"

Parker Marden.
Discussant: George Myer

Thursday Morning', 3 June

III - THE NATURE OF THE NEW DILEMMA
Chairman: Chandler Morse

269



FOOD, POPULATION, & EMPLOYMENT

':00 6. "Income Disparities in the Agricultural Sector: Regional
and Institutional Stresses," Donald K. Freebair~.

Discussant: Wolf Ladejinsky
10: 15 Coffee
10:45 7. "Conflict and Shifting Political Alignments in the

Countryside," Francine Frankel.
Discussant: Norman Uphoff

Thursday Mternoon, 3 June

Chairman: William F. Whyte
2:00 8. "Industrialization and Employment," M. P. Todaro.

Discussant: John W. Mellor
3:15 Coffee
3:45 9. "The Welfare Economies and Diseconomies of Scale,"

Jorge Hardoy.
Discussant: Bernard F. Stanton

Friday Morning, 4 .~ me

Chairman: Leonard Reissman
9:00 10. -" Demise of Comparative Advantage: The Impact on

Trade," Daniel Sisler.
Discussant: Steven Schmidt

10: 15 Coffee
10:45 11. "Challenges to the Established National Political

Order," Douglas Ashford.
Discussant: William Siffin

Friday Afternoon, 4 June

IV - ON BALANCE
Chairman: Kenneth L. Turk

2:00 12. J. P. Bhattacharjee will serve as rapporteur.
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Foundation, 111 W. 50th Street, New York, New York 10020.

Kenneth L. Turk, Director, International Agricultural Development,
Roberts Hall, Cornell University.
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